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“Our University has devised a modern strategy
through which it manages its scholarly chairs. It has
achieved a leap in terms of partnerships,
performance and productivity, and this booklet is a
manifestation of this strategy.”

Dr Mohammad Al Ohali
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President of King Faisal University
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“Through this issue, King Faisal University has
been able to embody the effort that our Bank
makes to sponsor research and contribute to

the knowledge economy.”

Mr Abdulaziz Al-Onaizan
Oliall dema jupalloae
Chief Executive Officer of Al Bilad Bank
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What stands out in all the articles published under this Chair is that the authors write the Chair as their affiliation.
Below is an example.
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Article
Fabrication of Chitosan Nanofibers Containing Some Steroidal
Compounds as a Drug Delivery System

Mohamed Gouda %*, Mai M. Khalaf 2(¥, Saad Shaaban 3* and Hany M. Abd El-Lateef 12,3,

Al Bilad Bank Scholarly for Food Security in Saudi Arabia, The Deanship of Scientific Research,
The Vice Presidency f a ’ g a i Y
Al-Ahsa 31982, Saudi Arabia; i

" Department of Chemi
Department of Chemistry y
Correspondence: mgoudaam@kfu.edu.sa (M.G.); hmahmed@l
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About the Chair

Chair Description

It seeks to address current and future food security challenges in the Kingdom.

Chair Vision
Achieving leadership and excellence in food security research at the local,
regional and international levels.

Chair Mission
Fostering research in the field of food security while developing the capabilities
of nationals to achieve sustainable food security for the country.

Chair Objectives

1. To study the most important current and future challenges related to food
security in the country.

2. Toidentify the factors that hinder the aim of achieving food security in the
country.

3. To offer consultation in the domain of food security, food loss and waste
reduction.

4. Toorganise seminars, workshops, conferences and training courses related
to food security.

5. To promote collaboration between local, regional and international
institutions and authorities related to food and its production to exchange
expertise and experiences in the areas of food security.

6. To help achieve the objectives and initiatives of "Saudi Green".
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Admin Staff
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President
Dr Mohammad Al Ohali

Vice-Rector for Higher Studies and Scientific Research
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Dean of Research, King Faisal University
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Scholarly Team

Prof. Hossam S. El-Beltagi, Team Leader
Prof. Basem M. Abdallah

Prof. Basma Abdul Hamid Souayeh
Prof. Ibrahim Elshaer

Prof. Maged Elsayed Mohamed

Prof. Mahmood Qandeel

Prof. Nermin Adel Hussein El Semary
Prof. Osama Saber Yehya Mohamed
Prof. Tarek Abdelaziz Shalaby

Prof. Wael M. EL-Deeb

Dr Abdallah Tageldein Mansour

Dr Adil Alshoaibi

Dr Ashraf Khalifa

Dr Hany Abdullahteef

Dr Heba Elsewedy

Dr Mohamed Morsy

Dr Muhammad Nasir Amin Ghulam Qadir
Dr Nagih Shaalan

Dr Romel Al Ali

Dr Theyazan Hadi

Dr Waqas Alam Mir

Engr. Kaffayatullah Khan

Pioneering Team

Prof. Mahmood Qandeel, Team Leader
Prof. Nermin Adel Hussein El Semary
Dr Nagih Shaalan

Sacial Team

Dr Anwar Aldhafeeri, Team Leader
Prof. Basma Abdul Hamid Souayeh
Prof. Hossam S. El-Beltagi

Prof. Nermin Adel Hussein El Semary
Prof. Tarek Abdelaziz Shalaby

Prof. Wael M. EL-Deeb

Dr Abdullah Sheikh

Dr Ashraf Khalifa

Dr Chawki Awada

Dr Hairul Islam Mohammed Ibrahim
Dr Heba Elsewedy

Dr Mohamed Aly Morsy

Dr Nagih Shaalan

Dr Tamer Shehata

Dr Wagas Alam Mir

Teams
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Statistics
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Number of Articles Published in Clarivate according to the Qs
Qs wd il i IS @ B yomiand | 31508 2

Ql Q2

Number of Articles Published within the Q1, Clarivate
el U8 Q1 ) JibJ B yguaiid | §1398) 36

Between 11% and 25% Between 2% and 10% Top 1% "m
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The Chair has collaborated with researchers from
Arab countries, such as

Tunisia, Kuwait and United Arab Emirates

and non-Arab countries, such as

China, Japan and Italy
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The authors of the Chair articles are diverse in terms of gender, in that there are

Men and Women
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The authors of the Chair articles include

Students and Lectures
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According to Google Scholar, the Chair publications have been cited

46 Times
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In all the published articles, the first and corresponding authors are from King Faisal University, showing the highest level
of...

Academic Leadership
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Short Report about Issue 1 (in Arabic)
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Scholarly Outcome 1

TYPE Souid
Research Article Aele A8y
TITLE Ol guiiaad|

First isolation and characterization of the pathogenic Serratia liquefaciens
associated with rot disease of Malus domestica (apple) fruit and its inhibition
by Origanum vulgare (oregano) oil.

La=dl8ag 7 il sLed pand Al | Serraria liquefaciens LS —iuogiy Jie :Jg¥l 8 yell
-Shgdandl oy daslgs

LINK

&l i

https://www.mdpi.com/2311-7524/8/8/752

PUBLICATION DATE

§ e o

2022/08/19
JOURNAL alal
Horticulturae
INDEXING whwaid|
Web of Science (Clarivate), Q1 Ql ecads NS
ABSTRACT - V- a

Microbial food spoilage has been a major source of concern because it widens
the global food production-to-consumption gap. Thus, the current study aimed
toisolate, characterize and identify bacteria associated with spoiled apple fruits
in Al-Ahsa city, Saudi Arabia. Furthermore, the antibacterial effect of essential
oregano oil was investigated. MDK33, a bacterial strain isolated from rotten
apple fruits, was characterized and identified. MDK33 formed circular
colonies, and the cells were Gram-negative rods with no endospores. MDK33
grew well on a variety of substrates, including pectin, gelatine, and dextrin, at
pH 5 and 6, tolerated salts up to 4% NaCl, and was resistant to multiple of
antibiotics. The 16S rRNA gene analysis identified MDK33 as Serratia
ligquefaciens. S. liguefaciens MDK33 was confirmed as the causative agent of
apple rot disease. At a minimum inhibitory concentration of 0.23 mg/mL,
oregano oil demonstrated remarkable antibacterial activity against S.
liguefaciens MDK33. This is the first isolation the pathogenic S. /iguefaciens as
the causative agent of rot disease of apple fruit and its inhibition by oregano
oil. These findings support the efficacy of oregano oil as a natural preservative
that can be used to reduce post-harvest losses while maintaining high quality
for sustainable food security.
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STUDY OUTCOMES

iy il e

. One outcome of this study is the first isolation of a plant pathogenic
bacterium (Serratia liquefaciens) that cause rots of apple fruits.
® Second outcome is the inhibition of such bacterium by oregano oil.
® Third outcome is application of oregano oil as an eco-friendly preservative for the
apple fruit.
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ITS CONNECTION WITH THE SAUDI VISION

dalod| i wlabdyf

The Relevant Category: Resources Sustainability

This research is relevant to the Saudi Vision 2030 (Resources Sustainability) because it
focused on firstisolation of a bacterial phytopathogen that causes rot of apple fruits and
supported the efficacy of oregano oil as a natural preservative that can be used to reduce
post-harvest losses for sustainable food security.
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ITS CONNECTION WITH THE MINISTRY VISION
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The Relevant Category: Environmental Sustainability and Agriculture

This research is relevant to the Ministry Vision (Environmental sustainability and
Agriculture) because it dealt with apple fruits, which have high nutritive values and
health benefits. Combating apple pathogens using eco-friendly approach using oregano
(a perennial herbal plant) oil is of a premium importance to the sustainable
environment and agriculture.
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ITS CONNECTION WITH THE UNIVERSITY IDENTITY
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The Relevant Category: Agriculture

This research has a direct connection with the University Identity because it helps in
bridging the gap between food production and consumption, which are two
components of food security. It also exploited oregano oil as an eco-friendly, cost-
effective and natural preservative to eliminate the pathogenic bacteria from the apple
fruits.
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“POTENTIAL BENEFITS
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® One potential benefit of this research is to combat apple pathogens using eco-
friendly means (Oregano oil).
® Second benefitis to decrease losses in apple production due bacterial infection.

® Third benefitis to bridge the gap between production and consumption.
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® Ministry of Agriculture. Aclylsyly @

® Apple farmers. zladiseylie @

® Apple traders. gladles @
POTENTIAL COMMERCIALISED PRODUCTS MM &.ﬁ ﬂm

(] This research can be commercialised by application of oregano essential
oil as natural preservative in decreasing losses of apple fruits due to
bacterial infection and extend its shelf life.
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Abstract: Microbial food spoilage has been a major source of concern because it widens the global
food production-to-consumption gap. Thus, in the current study, we aimed to isolate, characterize and
identify bacteria associated with spoiled apple fruit in Al-Ahsa city, Saudi Arabia. MDK33, a bacterial
strain isolated from rotten apple fruit, was characterized at the phenotypic and genotypic levels.
Furthermore, the antibacterial effect of oregano essential oil (OEO) against MDK33 was investigated.
MDKS33 formed circular colonies with entire margins, and the cells were Gram-negative rods with no
endospores. Biochemical characterizations of MDK33, as revealed by the Biolog Gen III MicroPlate test
system, indicated that the strain utilized 66 (~70%) of the 94 diverse metabolites and did not utilize 29
(~30%). MDK33 grew well on a variety of substrates, including pectin, gelatin, Tween 40 and dextrin,
at pH 5 and 6; tolerated salts up to 4% NaCl; and was resistant to multiple antibiotics. Furthermore,
based on the sequences of the 165 rRNA gene, MDK33 was identified as Serratia liquefaciens at a 99.73%
identity level. Koch’s postulates were affirmed, confirming that S. liguefaciens MDK33 is the causative
agent of apple rot disease in Al-Ahsa, Saudi Arabia. The minimum inhibitory concentration (MIC) of
0.23 mg/mL for oregano oil against S. liguefaciens MDK33 demonstrated remarkable antibacterial and
antibiofilm activities. This is the first isolation of pathogenic S. liquefaciens as the causative agent of
rot disease of apple fruit and its inhibition by oregano oil. Furthermore, the findings pave the way for
oregano oil to be evaluated as a natural preservative to reduce post-harvest losses while maintaining
high quality for sustainable food security in future studies.

Keywords: Malus domestica; Serratia liquefaciens; oregano oil

1. Introduction

Food spoilage has been a major source of concern because it accounts for approximately
one-third of the food produced globally every year [1]. Many microbial groups cause food
spoilage, rendering it unsafe to consume and widening the global food production-to-
consumption gap. According to estimates of the global burden of foodborne diseases,
nearly one in ten people become ill each year from eating contaminated food, and children
under the age of five are extremely vulnerable, especially in Africa and southeast Asia.
Food pathogens include various species within Bacillus, Clostridium, Escherichia, Listeria,
Salmonella, Serratia and Staphylococcus [2], posing a potential risk to human health.

Malus domestica (apple) is a perennial tree in the Rosaceae family that is cultivated
worldwide [3]. Apple fruits have a high nutritive value because they are rich in antioxi-
dants, including vitamin C, fibers and carbohydrates [4]. Eating multiple apple fruits on
a daily basis may aid in the prevention of many chronic diseases, such as cardiovascular
and neurodegenerative disorders [5]. In addition, despite their high carbohydrate and
sugar content, apple fruits have a relatively low glycemic index [6]. Apple fruits are easily

Horticulturae 2022, 8, 752. https:/ /doi.org/10.3390/horticulturae8080752
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ABSTRACT Y

This study aimed to evaluate the effects of dietary supplementation of three
natural antioxidants on reproductive performance, sexual hormone levels,
enzymatic and non-enzymatic antioxidant systems, and histological changes in
the testes of male Nile tilapia, Oreochromis niloticus. The males of Nile tilapia
were distributed into seven treatments. The fish were fed experimental diets
(contained 32% crude protein) without supplementation as control or
supplemented with ginseng extract (GE; 0.2 and 0.4 g GE kg™ diet), Tribulus
terrestris extract (TT; 0.6 and 1.2 g TT kg™ diet), and date palm pollen grains
(DPPG; 3 and 6 g DPPG kg diet) for 84 days. The results revealed a significant
increase in the luteinizing hormone level with TT, DPPG, and GE
supplementation. The testosterone level also increased significantly with TT ,,
GEg4, TTpe and DPPGg by 86.23%, 64.49%, 57.40%, and 24.62%, respectively.
The antioxidant balance in the testes tissue significantly improved with
different dietary supplementation. The histological evaluation revealed normal
histological features of the testes in all treatments with increasing active
and DPPG
supplementation. In conclusion, the dietary supplementation of GE, TT, and

seminiferous tubules in the highest levels of GE, TT,

DPPG could improve the male reproductive performance of Nile tilapia.
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® One outcome of this study is the potential use of natural extracts of some plants
to improve the reproductive performance of fish.

® |n addition, the use of ginseng extract, 7ribulus terrestris extract, and date palm
pollen grains as dietary supplementation could enhance the productivity of fish
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The Relevant Category: Aquaculture

This research can benefit the Saudi Vision 2030 in the achievement of food security
from fish and fish products. Whereas the Saudi Vision 2030 aims to duplicate
aquaculture production, which necessitates improving fish hatchery
performance and producing a large number of fish fry in order to meet this
revolution requirement.
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The Relevant Category: Environmental Sustainability and Agriculture

The aim of this research matches the ministry vision in the achievement of
environmental sustainability and agriculture by using natural plant extracts as feed
additives instead of synthetic chemicals to reduce the negative effects on the
environment and the consumer and the accumulation of these chemicals in the edible
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environmental sustainability through several fields, on top of which comes the
agricultural field, which includes fish production. Whereas the current study aims to
improve the productivity of fish hatcheries to increase the production of fish fry.
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® Providing young fish (fry) in sufficient numbers to meet the needs of fish farms.
® Using natural substances instead of artificial compounds as fish feed additives.

® Knowledge participation in the international and local scientific community.
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® Ministry of Environment, Water and Agriculture.
® Fish Hatcheries and Farms.

® Feed Manufactories.
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® This research can be commercialised by making a feed additive product used to
improve reproductive performance and hatcheries production.
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Ginseng, Tribulus Extracts and Pollen Grains Supplementation
Improves Sexual State, Testes Redox Status, and Testicular
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Abstract: This study aimed to investigate the effect of dietary supplementation of three natural
antioxidants on sex hormone levels, enzymatic and non-enzymatic antioxidant systems, and his-
tological changes in the testes of male Nile tilapia, Oreochromis niloticus. A total of 210 male Nile
tilapia were distributed into seven treatments (three replicates for each) with an initial weight of
3.67 g fish~ 1. The fish were fed experimental diets (32% crude protein) without supplementation as
control or supplemented with ginseng extract (GE; 0.2 and 0.4 g GE kg_1 diet), Tribulus terrestris ex-
tract (TT; 0.6 and 1.2 g TT kg_1 diet), and date palm pollen grains (DPPG; 3 and 6 g DPPG kg_1 diet)
for 84 days. The results revealed a significant increase in the luteinizing hormone level with TT,
DPPG, and GE supplementation increased the levels by 22.9%, 18.5%, and 17.6%, respectively. The
testosterone level also increased significantly with TT; », GEg 4, TTj ¢, and DPPGg by 86.23%, 64.49%,
57.40%, and 24.62%, respectively. The antioxidant status in the testis homogenate showed a significant
decrease in the level of thiobarbituric acid-reactive substances when using different dietary sub-
stances. In addition, glutathione reduced contents, glutathione S-transferases, glutathione peroxidase,
catalase, and superoxide dismutase activities significantly increased with different dietary supplemen-
tation in a dose-dependent manner. The histological evaluation revealed normal histological features
of the testes in all treatments with increasing active seminiferous tubules (%) in GE, TT, and DPPG
supplemented groups, especially with the highest levels. In conclusion, the dietary supplementation
of GE, TT, and DPPG enhanced sex hormones level, redox status, and testis structure and could
improve the male reproductive performance of Nile tilapia.

Keywords: antioxidant status; sexual performance; Nile tilapia; Tribulus terrestris; ginseng; date
palm pollen

1. Introduction

The male reproductive function is highly affected by free radical-induced oxidative
stress, whereas the rapid replication of spermatogonia and the high rate of mitochondrial
oxygen consumption in the testis, which is associated with a high level of unsaturated
fatty acids, causing it to be very sensitive to oxidative damage [1,2]. Oxidative stress

Antioxidants 2022, 11, 875. https://doi.org/10.3390/antiox11050875
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The current study aims to synthesize manganese-zinc bimetal oxide nanoparticles using
carica papaya leaf extract. The crystallite size of the nanoparticle was found to be 19.23
nm using X-Ray Diffraction analysis. The nanosheet morphology was established from
Scanning. Electron Microscopy. Energy-dispersive X-ray diffraction was used to
determine the elemental content of the synthesized material. The atomic percentage of
Mn and Zn was found to be 15.13 and 26.63. The weight percentage of Mn and Zn was
found to be 7.08 and 10.40. From dynamic light scattering analysis, the hydrodynamic
diameter and zeta potential was found to be 135.1 nm and -33.36 eV. The Mn-Zn
nanoparticles have showed potential antioxidant properties against 1,1-diphenyl-2-
picryl hydroxyl radical, hydroxyl radical, FRAP, and hydrogen peroxide scavenging tests.
The photocatalytic activity of the Mn-Zn NPs was assessed by their ability to degrade
Erichrome black T (87.67%), methyl red dye (78.54%), and methyl orange dye
(69.79%). Mn-Zn NPs had significant antimicrobial action against S. typhi showed a
higher zone of inhibition 14.3 + 0.64 mm. Mn-Zn nanoparticles were utilized as a
catalyst for conversion of p-nitrophenol to p-aminophenol and the conversion
efficiency was found to be 93.63%. Thus, aforementioned approach will be a novel, low
cost and eco-friendly approach.
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® Outcome of this study is the material synthesis done by eco-friendly techniques

® This research can improve the water quality and food products for the benefit of
Saudi Vision 2030

® This research can improve the human health
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The Relevant Category: Health Care, Quality of Life and Resources Sustainability

The organic pollutants are found in water produced from agriculture and consuming
polluted water can cause severe health issues. Therefore, In this study, Mn doped Zn
nanoparticles were synthesized using Carica papayaleaves extract for the degradation
of organic pollutants, pathogens, and acted as antioxidant agent for food security and
improving health.

gl 31 i el y Sl 5357 | Gl 1Y s

s o Sea9 &e 3l oo Azl | obkl (§ 8592 gl) AniLall dgunall muligl Of wazal
2eiyal (5 Awolyll sda § I Bylas Ao Sl Eigui G Tglll ol | Izl
Lgunall liglll Ml GULII Bl plaiials il Zasdd) 2uglill izl iy
Aol prusmig Glad! ol BussSSU slias JulaS cdecy Carica (o ¥ Sliusg

ITS CONNECTION WITH THE MINISTRY VISION

5313941 g ot ;)

The Relevant Category: Public Health, Agriculture, Environmental Sustainability
and Agriculture and Water Production and Management

For public health, food safety and good quality water are considered the key area in the
food market. Polluted water and food items are strongly affect the people of every age,
race, and gender around the world. Therefore, improving food quality, and agriculture
highly improve human health.
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The Relevant Category: Health, Agriculture, Water and Environment

In the current study, phytosynthesized Mn-Zn nanoparticles are employed to improve
the nanoparticles quality by modifying the properties of nanoparticles for
environmental remediation. The results show the prepared nanoparticles are removing
the pollutant, pathogens from wastewater efficiently. These are highly important in
daily life for food security and a healthy lifestyle.
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® Training students for such eco-friendly research
® Engineered nanomaterials can be developed for water purification, food security,
environmental sensors and remediation

® Developing greener technology and engineering methods
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® University Research
® Private Industries

® Hospitals and Public Health
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® Synthesizing new materials and products through novel green synthesis
processes for commercial applications. By using nanoparticles new products with
novel characteristics are highly developed and benefit society. Nanotechnology is
highly important to gaining some field such as medicine, energy, environmental
remediation, water purification, and human health.
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Abstract: The current study aims to synthesize bimetal oxide nanoparticles (zinc and manganese
ions) using the carica papaya leaf extract. The crystallite size of the nanoparticle from X-ray diffraction
method was found to be 19.23 nm. The nanosheet morphology was established from Scanning
Electron Microscopy. Energy-dispersive X-ray diffraction was used to determine the elemental
content of the synthesized material. The atomic percentage of Mn and Zn was found to be 15.13
and 26.63. The weight percentage of Mn and Zn was found to be 7.08 and 10.40. From dynamic
light scattering analysis, the hydrodynamic diameter and zeta potential was found to be 135.1 nm
and —33.36 eV. The 1,1-diphenyl-2-picryl hydroxyl radical, hydroxyl radical, FRAP, and hydrogen
peroxide scavenging tests were used to investigate the antioxidant activity of Mn-Zn NPs. Mn-Zn
NPs have substantial antioxidant properties. The photocatalytic activity of the Mn-Zn NPs was
assessed by their ability to degrade Erichrome black T (87.67%), methyl red dye (78.54%), and methyl
orange dye (69.79%). Additionally, it had significant antimicrobial action S. typhi showed a higher
zone of inhibition 14.3 £ 0.64 mm. Mn-Zn nanoparticles were utilized as a catalyst for p-nitrophenol
reduction. The bimetal oxide Mn-Zn NPs synthesized using C. papaya leaf extract exhibited promising
dye degradation activity in wastewater treatment. Thus, the aforementioned approach will be a
novel, low cost and ecofriendly approach.

Keywords: degradation; low cost; ecofriendly; antioxidant; p-nitrophenol reduction; hydrodynamic
diameter
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ABSTRACT Y

The effect of laser radiation has never been tested on the antimicrobial activity
of cyanobacterial extracts. In order to investigate this, aqueous extracts from
three cyanobacterial strains were exposed to laser radiation. The aqueous
extracts both directly exposed to the laser and those derived from pre-exposed
biomass were tested for their antimicrobial activity to select the most active
extracts under different exposure times and distances from the laser source.
Results:. The aqueous extract that was not exposed to laser treatment (control)
was mostly ineffective against the pathogenic bacterium, whereas a significant
increase in the antimicrobial effect was observed for the extract directly
exposed to the laser followed by the extract derived from laser-pre-exposed
cyanobacterial biomass. In the case of Synechococcus elongatus extracts, the
extract that was directly exposed to the laser showed the highest statistically
significant antimicrobial activity against plant pathogen Panroea vagans,
Conclusions: This is the first report on the effect of laser on enhancing the
antimicrobial profile of cyanobacterial extracts. The direct exposure of
cyanobacterial extracts to the laser was more effective. The laser used was a
monochromatic red light. This radiation increased the antimicrobial activity of
cyanobacterial extracts and can be used as an eco-friendly biocontrol strategy.
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® Thefeasibility of the use of local cyanobacterial extracts as biocontrol agents
against plant pathogenic bacteria.

® The feasibility of the enhancement of antimicrobial activity of extracts using red
light.

® The identification and establishment of cultural collection of cyanobacteria from
Al Ahsa.
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The Relevant Category: Quality of Life and Resources Sustainability
This research can benefit the Saudi Vision 2030, in that:
® |t provides a sustainable economic resource as cyanobacteria can grow profusely
in a cost-effective manner.
® |t provides eco-friendly biocontrol agents as alternatives to harmful pesticides.

® |tshows the feasibility of enhancement of antimicrobial bioactivity using red light.
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The Relevant Category: Environmental Sustainability and Agriculture
The research of the current study benefits the Ministry vision in that;

® |t uses green resources such as cyanobacteria that are autotrophic, eco-friendly
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The Relevant Category: Environment and Agriculture
The research benefits both the environment and agriculture in that:
® |t provides eco-friendly agents that act as alternatives to harmful pesticides.

® |tprovides a-cost-effective resource for those biocontrol agents that can be grown
in the field.

® |tuses aqueous extracts from cyanobacteria that are easily prepared and applied.
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_POTENTIAL BENEFITS

The research serves Environmental sustainability by
® The use of green biocontrol strategy.
® The reduction of crop loss, thereby enhancing food security.
® The research provides a practical approach for maximising the use of green
resources for production of biocontrol agents. Those green resources
(Cyanobacteria) can be grown in farms
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This research can benefit many authorities that are interested in agriculture and the
environment including:

® Ministry of Agriculture.

® Farmers.

® Agricultural companies.
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“POTENTIAL COMMERCIALISED PRODUCTS

This research can provide some products that are suggested to be marketable including

® Local Cyanobacterial cultures that are kept at ambient temperatures and are
compatible with Saudi environmental conditions.

® Extracts that proved to be useful as antimicrobial agents.
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Abstract: Abstract: BackgroundThe effect of laser radiation has never been tested on the antimicrobial
activity of cyanobacterial extracts. In order to investigate this, aqueous extracts from three cyanobac-
terial strains identified as Thermoleptolyngbya sp., Leptolyngbya sp., and Synechococcus elongatus were
exposed to laser radiation. The aqueous extracts both directly exposed to the laser and those derived
from pre-exposed biomass were tested for their antimicrobial activity to select the most active extracts
under different exposure times and distances from the laser source. Methods: A fixed weight of
one-month old cyanobacterial biomass was used in extraction. Another similar biomass was exposed
to laser before aqueous extraction. The laser treatment was performed using two distances, 5 and
10 cm, with three exposure times, 4, 16, and 32 min. The antimicrobial assay was performed against
the bacterial plant pathogen, whose identity was confirmed by molecular analysis and cell wall
structure by a Gram stain. Results: The pathogenic bacterium was identified as Gram-negative
Pantoae vagans. The aqueous extract that was not exposed to laser treatment (control) was mostly
ineffective against the pathogenic bacterium, whereas a significant increase in the antimicrobial
effect was observed for the extract directly exposed to the laser followed by the extract derived from
laser-pre-exposed cyanobacterial biomass. In the case of Synechococcus elongatus extracts, the extract
that was directly exposed to the laser showed the highest statistically significant antimicrobial activity
against Pantoea vagans, with an inhibition zone of 15.5 mm, at 10 cm and 4 min of laser treatment.
Conclusions: This is the first report on the effect of laser on enhancing the antimicrobial profile of
cyanobacterial extracts. The direct exposure of cyanobacterial extracts to the laser was more effective
and biologically safer than exposing the biomass itself prior to extraction. The laser used was a
monochromatic red light within the visible range. This radiation increased the antimicrobial activity
of cyanobacterial extracts and can be used as an eco-friendly biocontrol strategy.

Keywords: antimicrobial activity; cyanobacterial extract; 635 nm-diode laser; Thermoleptolyngbya sp.;
Leptolyngbya sp.; Synechococcus elongatus; Pantoea vagnas

1. Background

Cyanobacteria are a rich source of bioactive compounds with various antimicro-
bial activities [1-3]. These bioactive compounds are mostly produced during secondary
growth. Secondary metabolism is mainly concerned with the production of molecules that
have biological effects but are not necessary for growth or reproduction. Instead, they
allow cyanobacteria to survive under different stresses. In addition, they play a role in
treating and preventing several forms of diseases, including fungal, viral, and bacterial
diseases [4]. With regard to the molecular basis of production of bioactive compounds,

Appl. Sci. 2022, 12, 4933. https:/ /doi.org/10.3390/app12104933

https:/ /www.mdpi.com/journal/applsci
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ABSTRACT e

A novel drug delivery system based on chitosan nanofibers containing some
steroidal derivatives was developed using an electrospinning process. The
swelling degree of the electrospun nanofibers and their steroidal compound
release performance was studied as well. Furthermore, their antibacterial
activity against gram-positive (Staphylococcus aurous) and gram-negative
bacteria (Escherichia coli) was evaluated. The synthesized nanofiber mats
showed a high swelling degree and a burst release of steroidal compounds
after 2 h doping in phosphate buffer saline. In addition, the electrospun
nanofibers containing 3B-chIoro-N-amido-S(X-cholestano-aziridine and those
containing 3 3-acetoxy-N-amido-5Q-cholestano-aziridine were the most
active, with activity indices of 91 and 104% in the case of S. aureus and 52%
and 61% in the case of E. coli, respectively. The expected result of this research
is the application of the electrospun nanofibers in the field of public health by
using them as antimicrobial dressings. The electrospun nanofibers can also be
used in food security by using them as packaging films to preserve agricultural
crops and protect them from microbial damage.
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® Novel Eco-friendly preparation techniques.

® Antimicrobial dressings.

® Packaging films to preserve agricultural crops and protect them from microbial
damage.
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The Relevant Category: Public health and food security

A drug delivery system is a process of administering antimicrobial compounds to
achieve high microbial killing efficiency. Nevertheless, these electrospun nanofibers
will be used for wound healing. These electrospun nanofibers can also be used in food
security as packaging films for preserving agricultural crops to protect them from
bacterial spoilage.
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The Relevant Category: Health and Environmental Sustainability and Agriculture
For public health, the use of electrospun nanofibers from biocompatible, biodegradable,
and non-toxic materials in wound treatment leads to protection from bacterial
infection, which helps prevent infection and wound healing acceleration. Regarding
environmental sustainability, the use of new environmentally friendly techniques in
preparing some new nonmetric fibers that can be used in packaging crops leads to
protecting them from bacterial damage.
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The Relevant Category: Health, Agriculture and Environment

Forenvironmental sustainability, chitosan was extracted from shrimp shell residues. For
public health, the electrospun nanofibers from the extracted chitosan can be used as
dressings in wound healing. Moreover, these electrospun nanofibers are used for food
security as packaging films for agricultural crops to protect them from bacterial spoilage.
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®Training undergraduate and postgraduate students on such modern technologies.
®|tis possible to develop nonmetric fibers prepared based on shrimp peel residues
for the technique of preserving crops from bacterial spoilage.

®Development of Food and pharmaceutical industries.
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® Pharmaceutical companies.
® Ministry of Environment, Water and Agriculture.

® Food preservation companies.
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® Synthesis of new environmentally friendly materials and products based on
chitosan nanofibers containing antimicrobial substances to be used as wound
healing dressings. And also as packaging films for crops to protect them from
bacterial damage.
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Abstract: A novel drug delivery system based on chitosan nanofibers containing some steroidal
derivatives was developed using an electrospinning process. Oxazolines and aziridines from the
cholestane series of steroidal epoxides were successfully synthesized and characterized by ele-
mental analysis, Fourier transforms infrared spectroscopy (FTIR), proton nuclear magnetic res-
onance (HNMR), and mass spectroscopy (MS). Steroidal-compound-loaded chitosan (ST-CH)
nanofibers were fabricated using the electrospinning technique in the presence of polyvinylpyrroli-
done (CH/PVP). The electrospun nanofibers were characterized by scanning electron microscopy
(SEM). The swelling degree of the electrospun nanofibers and their steroidal compound release
performance were studied as well. Furthermore, their antibacterial activity against gram-positive
(Staphylococcus aurous) and gram-negative bacteria (Escherichia coli) was evaluated. The experimental
data revealed that identical and bead-free nanofiber mats loaded with 10 wt. % of synthesized
steroidal derivatives had been obtained. The FTIR spectrum proved that no change occurred in the
chitosan structure during the electrospinning process. The synthesized nanofiber mats showed a
high swelling degree and a burst release of steroidal compounds after 2 h doping in phosphate buffer
saline. In addition, the electrospun nanofibers containing 33-chloro-N-amido-5cx-cholestano-aziridine
and those containing 33-acetoxy-N-amido-5x-cholestano-aziridine were the most active, with activity
indices of 91 and 104% in the case of S. aureus and 52% and 61% in the case of E. coli, respectively.
The release mechanism by CH/PVP of the drug samples was studied based on the charge density
and diffusion controlled factors. The oxazoline derivatives release mechanism from CH/PVP was
evaluated by applying the suppositions of the Ritger-Peppas kinetic model and by estimating the
transport exponent; the latter revealed the involvement of the solvent diffusion and chain relaxation
processes. Tailored steroidal loaded-chitosan (ST-CH) nanofibers are expected to be feasible and
efficient drug delivery systems.

Keywords: chitosan nanofibers; electrospinning technique; drug delivery; steroidal compounds

1. Introduction

Chitosan is a naturally occurring polymer of deacetylated chitin, which is the second
most plentiful polysaccharide, occurring in crab, shrimp shells, fungal mycelia, and some
mushrooms (zygote fungi). Furthermore, chitosan is the only pseudo-natural cationic
with plenty of primary amines. It exhibits remarkable biocompatibility, biodegradability,
adsorption activity, and antimicrobial ability [1]. Chitosan is a linear polysaccharide which
consists of indiscriminately scattered 3-(1-4)-linked D-glucosamine (deacetylated unit) and
N-acetyl-D-glucosamine (acetylated unit). Furthermore, chitosan has one amino group and
two hydroxyl groups in the repeating unhydroglucose unit [1-8].

Polymers 2022, 14, 2094. https:/ /doi.org/10.3390/ polym14102094 https:/ /www.mdpi.com/journal / polymers
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A growing concern over carbon footprints and the depletion of natural resources due to
rapid urbanization has prompted factories to use industrial wastes to manufacture
cement and concrete. Therefore, the purpose of this study is to evaluate the potential
use of wheat straw ash (WSA) as a cement substitute for the production of high-
performance green concrete. To investigate its performance, WSA was burned at
controlled temperatures and ground to replace cement by 10% and 20% in concrete. It
was demonstrated that WSA based concrete had a slightly higher compressive and
tensile strength than the control concrete. In addition, concrete containing 10% and
20% of WSA showed significant reductions in autogenous shrinkage by 42% and 25%,
respectively, compared to control concrete. The result shows better performance of
WSA-based concrete against cracking in comparison with control concrete.
Microstructural investigations on paste samples, such as FTIR, TGA, and N2 adsorption,
showed a refined and compact micro and pore structure. This was due to the formation
of more densified C-S-H phases. It is concluded from the study that wheat straw ash
could be used as a cement substitute to produce strong, durable and sustainable
concrete.
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STUDY OUTCOMES
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® The study found that low-temperature burning of wheat straw ash(WSA) results
in better ashes for concrete applications.

® Furthermore, the study also found that concrete made with WSA would have
greater strength and durability.

® Lastly, this study demonstrated that concrete made with WSA reduces carbon
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The Relevant Category: Resources Sustainability

The agricultural sector is one of the world's largest producers of waste. Turning agro
waste into a useful resource for another industry is the most viable and efficient waste
management. Recycling agricultural waste materials into the concrete will help
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compensate for natural resource shortages, solve waste disposal issues, and produce slpasdl Bl sl 2 Lul
green concrete. ’
ITS CONNECTION WITH THE MINISTRY VISION 815941 g lalasdyl

The Relevant C:
Construction
Agro waste disposal is a major environmental problem that affects our environmentand
ecosystems. The improper disposal of agro-waste (wheat straw ash) and its burning in
an open field cause severe environmental pollution. The use of agro-waste in concrete
will improve its performance, reduce its carbon footprint, and ensure the development
of sustainable infrastructure.
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The Relevant Category: Environment and Agriculture

The disposal of agro-waste in landfills has significant environmental consequences.
Various approaches can be employed to turn waste into value-added products,
contributing to a circular economy and effective waste management. By using agro-
waste for construction, we can reduce the waste and minimize the environmental
impact of cement and concrete industry.
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® The results of this study can benefit Saudi Vision 2030 by proposing a more
efficient approach to managing agricultural waste.

® This study can contribute to sustainability of Saudi Vision 2030 by suggesting an
effective way to reduce the carbon footprint of the construction industry through
the utilization of agro waste in concrete.

® This study will assist the construction sector in utilizing local indigenous materials
to produce stronger, durable, and sustainable concrete.
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® Saudi Investment Recycling Company (SIRC).
® Ministry of environment, water and agricultural.

® Municipalities.
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_POTENTIAL COMMERCIALISED PRODUCTS

® |n collaboration with Saudi Investment Recycling Company (SIRC), this research
can be commercialized for the effective recycling and utilization of agro-waste
(Wheat straw ash) in concrete industry. Agro-waste can be reduced and revenue
can be generated from the production of carbon-neutral, durable concrete.
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Abstract: This study investigates the effectiveness of an agricultural by-product wheat straw ash
(WSA) as an internal curing agent in reducing the autogenous shrinkage of high-performance concrete
(HPC). After incineration under different controlled time-temperature conditions, grinding and
sieving were performed to obtain two different grades of fine WSA (F-WSA) and superfine WSA (SF-
WSA). Subsequently, material characterization tests were carried out, followed by tests for mechanical
properties and autogenous shrinkage potential of concrete incorporating 10% and 20% F-WSA and
SF-WSA as a partial replacement of cement. The results demonstrated slightly higher compressive
and tensile strength of concrete containing SF-WSA compared to control, whereas concrete with

F-WSA demonstrated comparable strength results to that of the control concrete. Moreover, a
check for

updates
Citation: Amin, M.N; Siffat, M.A;
Shahzada, K.; Khan, K. Influence of
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Autogenous Shrinkage and
Mechanical Properties of Green

Concrete. Crystals 2022, 12, 588.

significant reduction in 7 days” autogenous shrinkage was observed in concrete containing 10% and
20% F-WSA by 42% and 25% compared to that of control concrete, respectively. This reduction in
autogenous shrinkage increased further to 57% and 40% for concrete with 10% and 20% SF-WSA,
respectively. The results of microstructural investigations on paste samples such as FTIR, TGA, and
N, adsorption analyses revealed a more refined and compact microstructure of paste samples with
increasing fineness of WSA due to the formation of a more densified C-S-H phase. The improvement
of the microstructure is attributable to the improved pozzolanic properties of SE-WSA compared

https://doi.org/10.3390/
cryst12050588

with F-WSA.

Academic Editor: José L. Garcia Keywords: wheat straw ash; high-performance concrete; compressive and tensile strength; auto-

genous shrinkage; thermogravimetric analysis; Fourier transform infrared spectroscopy analysis;
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published maps and institutional affil- Concrete is the second most widely used material on earth after water. It is one of the

most important components of our built environment and has numerous applications. The
annual consumption of concrete is estimated at 30 billion tons [1,2]. Concrete is an ideal
building material for infrastructure development due to its durability, strength, flexibility,
and affordability [3,4]. However, its immense production results in a significant carbon
footprint, contributing to 8% of global CO, emissions. Being a vital ingredient of concrete,
the cement industry alone is responsible for 7% of the world’s CO, emissions [5-7]. Such
enormous CO, emissions contribute vastly to global warming and climate change [8,9].
Currently, there is increasing demand for low-carbon concrete for the mitigation and
adaptation of climate change. There are a variety of technologies available, however
the most suitable and practical for the ready-mix industry is the substitution of clinker,
40/). the major source of CO, emissions, with alternative natural/industrial pozzolanic or

iations.
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ABSTRACT e

Researchers have been investigating the possibility of replacing cement with
agricultural waste in concrete production to reduce CO, emissions
(environmental impact). Therefore, the focus of this paper is the effective use
of wheat straw ash (WSA) together with silica fume (SF) as a cement substitute
to produce high-performance and sustainable concrete. The current results
indicated that the binary and ternary mixes containing, respectively, 20% WSA
(WSA20) and 33% WSA together with 7% SF (WSA33SF7) exhibited higher
strengths than that of control mix and other binary and ternary mixes.
Moreover, SEM—EDS and FTIR analyses has revealed the presence of dense
and compact microstructure, which are mostly caused by formation of high-
density calcium silicate hydrate (C-S-H) and calcium hydroxide (C-H) phases in
both blends. FTIR and TGA analyses also revealed a reduction in the portlandite
phase in these mixes, causing densification of microstructures and pores.
Furthermore, both mixes had lower CO2-eq intensity per MPa as compared to
control, which indicates their significant impact on producing green concretes
through their reduced GWPs. Thus, this research shows that WSA alone or its
blend with SF can be considered as a source of revenue for the concrete
industry for developing high-performance and sustainable concretes.
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® Asignificantincrease in concrete strength was observed for replacing 20% cement (i sleys cuiasd! (o 720 Jloiu! die Glaoyiell daglie @ Wgias Baby cdasgl @
with wheat straw ash. el

® The global warming potential (GWP) per unit volume of concrete (CO2-eq/m3)
decreased with decreasing amount of Portland cement simultaneously with an
increase in amounts of wheat straw ash.

® A remarkable decrease in GWP (only 313) was observed when 50% cement
replaced with 40% wheat straw ash in combination with 10% silica fume as
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compared to the highest GWP of 533 when 100% cement used, which ultimately .Qf)ﬁl
reduces carbon footprint.
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The Relevant Caregory: Resources Sustainability

The result of current study shows that the use of wheat straw ash (an
agricultural waste) as a partial substitute of cement leads to production of
economical, and green concrete, which would consequently lead to decreased
greenhouse gas emissions and conservation of natural resources, in line with
Saudi Vision 2030.
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The potential use of agro-wastes (such as wheat straw in current study) in
cement and concrete industry is an effort to ensure the protection of
environment (resources sustainability) in addition to meeting the socio-
economic needs. Moreover, this would also lead to enhance concrete's
performance along with its reduced carbon footprint.
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The Relevant Category: Environment and Agriculture

Researchers of KFU believe that the current research of utilizing the agricultural
waste (wheat straw ash) as a useful commodity for concrete production
(construction), is fully aligned with the KFU identity of environment and
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agriculture, providing farmers with a new source of income and reduces its At
potential burden on environment.
POTENTIAL BENEFITS alisk u’i

® An efficient management of waste of agro industry in construction to meet fast
growing construction needs and maintain future economic sustainability.

® Protection of land and conservation of natural resources by decreasing needs of
raw materials in cement manufacturing (resources sustainability).

® Using wheat straw ash in concrete production is a viable option for concrete
producers (stronger, durable, and sustainable concrete).
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® University Research in collaboration with top rank national and international
universities.

® Private (ready mix concrete plants, housing) and Government (Municipalities,
Saudi investment recycling company) sectors.

® Ministry of environment, water, land and agricultural.

é,.uuﬂ Mjﬂgégmhjumbcaujwbwbd| u:u.n

A6all bl AegSally (o8l Salall Blupill pilas) dolell o
(asntd! Bale s Letiad] Lysgasdl

Acills ool ¥y olkly Al 53y @

“POTENTIAL COMMERCIALISED PRODUCTS

M’ i ikl abili Gilpiche

® Researchers are in communication with local ready-mix concrete (RMC)
producers and the Saudi investment recycling company (SIRC) to explore the
potential applications of agro-waste (wheat straw ash) in making sustainable
concrete products. RMC producers are keen to achieve economic sustainability
and durable concrete products in the Kingdom. SIRC is mainly targeting
environmental and sustainability goals outlined in Kingdom's Vision 2030 by
developing waste management and recycling models to ensure zero waste and

preserve natural resources.

ol Bole] aSydg (RMC) (el B30l &iluyidd| smiie ae Ogim Ll Juolys @
aley) a3 ablanl dloizel | olicdatt! BLASLLY (SIRC) Wogawdl dladiul
Grizi e RMC gmie oy deliind | Gl il Silziie [ ‘3 (ca.é.” b
Sy SIRC duauy aSlell (§ 8 poall Biluyiell ilmiiag 2oliaid¥! daluiw|
okl M5 (e 2030 aSLall &) § Amipgll Anluiwdly dyded! 3laa¥ WLM
3ledl e blazlly wbilas 3929 aue Olesad pgudll Balely wblad) 8ylsf z3ke

Aadadl

RESEARCH TEAM LEADER

e oy il

Dr Muhammad Nasir Amin Ghulam Qadir, mgadir@kfu.edu.sa, 00966564958111

INTERNAL REFERENCES

ol i g0 ol

CHAIR21, FINANCE168




\

el 1 (!
<SR materials ﬂw\p\py
Article

Evaluation of Mechanical and Microstructural Properties
and Global Warming Potential of Green Concrete with Wheat
Straw Ash and Silica Fume

Kaffayatullah Khan 1-2(, Muhammad Ishfaq 3, Muhammad Nasir Amin 1-2*(, Khan Shahzada 37,

Nauman Wahab 4

check for
updates

Citation: Khan, K.; Ishfaq, M.;
Amin, M.N.; Shahzada, K.;

Wahab, N.; Faraz, M.1. Evaluation of
Mechanical and Microstructural
Properties and Global Warming
Potential of Green Concrete with
Wheat Straw Ash and Silica Fume.
Materials 2022, 15, 3177. https://
doi.org/10.3390/mal5093177

Academic Editor: Dumitru Doru

Burduhos Nergis

Received: 4 March 2022
Accepted: 18 April 2022
Published: 27 April 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Muhammad Iftikhar Faraz %3

Department of Civil and Environmental Engineering, College of Engineering, King Faisal University,
Al-Ahsa 31982, Saudi Arabia; kkhan@kfu.edu.sa

2 Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia, The Deanship of Scientific Research,
The Vice Presidency for Graduate Studies and Scientific Research, King Faisal University,

Al-Ahsa 31982, Saudi Arabia; mfaraz@kfu.edu.sa

Department of Civil Engineering, University of Engineering and Technology, Peshawar 25120, Pakistan;
mishfaq948@gmail.com (M.L.); khanshahzada@uetpeshawar.edu.pk (K.S.)

Department of Civil and Environmental Engineering, University of Rome “La Sapienza”, Via Eudossiana 18,
00184 Rome, Italy; nauman.wahab@uniromal.it

Department of Mechanical Engineering, College of Engineering, King Faisal University,

Al-Ahsa 31982, Saudi Arabia

*  Correspondence: mgadir@kfu.edu.sa; Tel.: +966-13-589-5431; Fax: +966-13-581-7068

Abstract: Cement and concrete are among the major contributors to CO, emissions in modern society.
Researchers have been investigating the possibility of replacing cement with industrial waste in
concrete production to reduce its environmental impact. Therefore, the focus of this paper is on
the effective use of wheat straw ash (WSA) together with silica fume (SF) as a cement substitute to
produce high-performance and sustainable concrete. Different binary and ternary mixes contain-
ing WSA and SF were investigated for their mechanical and microstructural properties and global
warming potential (GWP). The current results indicated that the binary and ternary mixes containing,
respectively, 20% WSA (WSA20) and 33% WSA together with 7% SF (WSA33SF7) exhibited higher
strengths than that of control mix and other binary and ternary mixes. The comparative lower appar-
ent porosity and water absorption values of WSA20 and WSA33SF7 among all mixes also validated
the findings of their higher strength results. Moreover, SEM—-EDS and FTIR analyses has revealed the
presence of dense and compact microstructure, which are mostly caused by formation of high-density
calcium silicate hydrate (C-S-H) and calcium hydroxide (C-H) phases in both blends. FTIR and TGA
analyses also revealed a reduction in the portlandite phase in these mixes, causing densification of
microstructures and pores. Additionally, N, adsorption isotherm analysis demonstrates that the pore
structure of these mixes has been densified as evidenced by a reduction in intruded volume and a rise
in BET surface area. Furthermore, both mixes had lower CO;-eq intensity per MPa as compared to
control, which indicates their significant impact on producing green concretes through their reduced
GWPs. Thus, this research shows that WSA alone or its blend with SF can be considered as a source
of revenue for the concrete industry for developing high-performance and sustainable concretes.

Keywords: wheat straw ash; global warming potential; compressive strength; water absorption;
microstructure and pore structure

1. Introduction

Concrete is a heterogeneous material formulated from natural and synthetic compo-
nents, combined with water, and forms a versatile, durable, and essential building material.
Worldwide, concrete production has significantly increased due to urbanization and urban
development, reaching 25 billion tons per year [1]. Subsequently, the yearly production

Materials 2022, 15, 3177. https:/ /doi.org/10.3390/ma15093177
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Developing Cybersecurity Systems Based on Machine Learning and Deep
Learning Algorithms for Protecting Food Security Systems: Industrial Control
Systems.
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Industrial Control Systems (ICSs) provide the fundamental functions of society
and are frequently employed in critical infrastructure. The security of these
systems from cyberattacks is thus essential. During the last few years, several
proposals have been made for various types of cyberattack detection systems,
with each concept using a distinct set of processes and methodologies.
However, there is a substantial void in the literature regarding approaches for
detecting cyberattacks in ICSs. Identifying cyberattacks in ICSs is the primary
aim of the current proposed research. Anomaly detection in ICSs based on an
artificial intelligence algorithm is presented. The methodology is intended to
serve as a guideline for future research in this field. On the other hand, machine
learning includes logistic regression, k-nearest Neighbors (KNN), Linear
Discriminant Analysis (LDA), Decision Tree (DT) algorithms, deep learning
Long Short-term Memory (LSTM), and the Convolution Neural Network-long
Short-term Memory (CNN-LSTM) algorithm to detect ICSs malicious attacks.
The proposed algorithms were examined using real ICSs datasets from
industrial partners Necon Automation and International Islamic University
Malaysia (IIlUM). There are three types of attacks: Man-in-the-middle (MITM)
Attack, Web-server access attack, Telnet Attack, and normal.
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STUDY OUTCOMES
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® The outcome of this research is to propose a methodology that leaded a high level

and sustainable protection against cyber-attacks. In particular, an adaptive
anomaly detection framework model was developed using deep and machine
learning algorithms to manage automatically configure application-level
firewalls. The standard network dataset will be used to evaluate the proposed

model.

The system can be used to protect the industrial control systems from any cyber-
attacks

® The system can be used to protect food systems from cyber-attacks
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The Relevant Category: Resources Sustainability

The development of protection systems has become very important in order to build a
secure and flexible cyberspace to protect the priorities of the nation and the citizen, and
work to strengthen the Saudi economy against the electronic threats, respond to
electronic incidents, activate the operations of security awareness of the electronic
situation in line with the Kingdom'’s vision 2030, and protect the vital interests of the
state, national security and Critical infrastructure, priority sectors, government services
and activities.
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This model highlights the provision of a safe environment for data and digital
operations through a secure environment, developing, implementing and supervising
the strategy of national cybersecurity. Furthermore, this system will contribute to
repelling the hacking operations that accompanied the spread of information and
communication systems, indicating that the penetration, sending malicious software
and disrupting the service appeared before the Internet by sending viruses that were
carried through storage units.
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The Relevant Category: Technology

Online food security and environmental sustainability-related transactions and
operations, like other business-related investment, are highly confidential and in urgent
need for network traffic analysis to attain proper information security against attacks
from anywhere in the world. The scope of this research is directly aligned and serving
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the University identity for food security in Saudi Arabia through the domain of food .g‘ﬂ..'\_iJl
security. In addition, since all online processes need a high level of information security,

this work will serve food security domains

POTENTIAL BENEFITS Sl &gi

® Integrated cybersecurity governance at a national level

® Building national human capabilities and developing the cybersecurity industry in
the Kingdom.

® Effective management of cyber risks at the national level and protecting
cyberspace.
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® National Cybersecurity Authority

® Ministry of Education

® Ministry of Environment, Water and Agriculture
® Ministry of Industry and Mineral Resources
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(] Designing and installing model for protecting systems Industrial Control
Systems.
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Abstract: Industrial control systems (ICSs) for critical infrastructure are extensively utilized to
provide the fundamental functions of society and are frequently employed in critical infrastructure.
Therefore, security of these systems from cyberattacks is essential. Over the years, several proposals
have been made for various types of cyberattack detection systems, with each concept using a
distinct set of processes and methodologies. However, there is a substantial void in the literature
regarding approaches for detecting cyberattacks in ICSs. Identifying cyberattacks in ICSs is the
primary aim of this proposed research. Anomaly detection in ICSs based on an artificial intelligence
algorithm is presented. The methodology is intended to serve as a guideline for future research
in this area. On the one hand, machine learning includes logistic regression, k-nearest neighbors
(KNN), linear discriminant analysis (LDA), and decision tree (DT) algorithms, deep learning long
short-term memory (LSTM), and the convolution neural network and long short-term memory
(CNN-LSTM) network to detect ICS malicious attacks. The proposed algorithms were examined
using real ICS datasets from the industrial partners Necon Automation and International Islamic
University Malaysia (IIUM). There were three types of attacks: man-in-the-middle (mitm) attack,
web-server access attack, and telnet attack, as well as normal. The proposed system was developed
in two stages: binary classification and multiclass classification. The binary classification detected the
malware as normal or attacks and the multiclass classification was used for detecting all individual
attacks. The KNN and DT algorithms achieved superior accuracy (100%) in binary classification and
multiclass classification. Moreover, a sensitivity analysis method was presented to predict the error
between the target and prediction values. The sensitivity analysis results showed that the KNN and
DT algorithms achieved R2 = 100% in both stages. The obtained results were compared with existing
systems; the proposed algorithms outperformed existing systems.

Keywords: industrial control systems; intrusion detection system; machine learning; deep
learning; cyberattack

1. Introduction

In critical infrastructures that supply crucial services such as water, electricity, or
communications, industrial control systems (ICSs) are at the heart of the operation. ICSs
provide the foundational services for monitoring and controlling industrial operations. The
monitoring section uses sensors to collect data, keep track of the processes, and ensure
that they run properly [1]. On the one hand, the monitoring section oversees operations
and ensures that they run correctly. On the other hand, the controlling portion manages
the processes and makes decisions that cause actions to be carried out by actuators. If this

Electronics 2022, 11, 1717. https:/ /doi.org/10.3390/ electronics11111717
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Novel Copper-Zinc-Manganese Ternary Metal Oxide Nanocomposite as
Heterogeneous Catalyst for Glucose Sensor and Antibacterial Activity.

dlzmie e 3ameS sididly lipdly Lolomid! oo M) olall weusY o> g9k Sy
LiaSdd slall bLaddlg jeS gl padidud

LINK

&l i

https://www.mdpi.com/2076-3921/11/6/1064

PUBLICATION DATE

o) G i

2022/05/27
JOURNAL alal|
Antioxidants
INDEXING whwaid|
Web of Science (Clarivate), Q1, between 2% and 10% Al 1053db 2 (n Q1 i MS
ABSTRACT Y

A novel copper-zinc-manganese trimetal oxide nanocomposite was synthesized by
simple co-precipitation method for sensing glucose and methylene blue degradation.
The absorption maximum was found by ultraviolet—visible spectroscopy analysis, and
the bandgap was 4.32 eV. A bond gap formation between metal/oxygen was confirmed
by Fourier Transform Infrared Spectroscopy. The average crystallite size was calculated
as 17.31 nm by X-ray powder diffraction. The morphology was observed as spherical by
scanning electron microscope and high-resolution transmission electron microscopy.
The elemental composition was determined by Energy Dispersive X-ray Analysis. The
oxidation state of the metals present in the nanocomposites was confirmed by X-ray
photoelectron spectroscopy. The hydrodynamic diameter and zeta potential of
nanocomposite were 218 nm and —46.8 eV, respectively whereas thermal stability was
analyzed by thermogravimetry-differential scanning calorimetry. The synthesized
nanocomposite was evaluated for electrochemical glucose sensor and showed 87.47%
of degradation ability against methylene blue dye at 50 pM concentration. The
nanocomposite showed potent activity against Escherichia coli. Moreover,
nanocomposite showed strong antioxidant application where scavenging activity was
observed between 76.58 + 0.30 % and 84.36 + 0.09 % for a concentration range from
31500 pg/mL and 500 pg/mL, respectively. The results confirmed the antioxidant
potency of nanoparticles was concentration dependent.
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® One outcome of the study is that the Ternary Metal Oxide Nanocomposite was ~ =lagdadll 2ozl opams o3 G bl M galall el S e of Ayl Blige ®
prepared successfully with potential applications. Aleasll

® Another outcome is their application concerning improved water quality and food
products concerning food safety and food security.

® As far as the third outcome is concerned, the nanocomposites were synthesized
to establish the nanocomposites as too to achieve clean water and healthy food.
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The Relevant Category: Health Care, Resources Sustainability and Quality of Life
The author aims to produce copper-zinc-manganese ternary metal oxide
nanocomposite as heterogeneous catalyst via co-precipitation method. The synthesized
nanocomposite was evaluated for an electrochemical glucose sensor, photocatalytic
degradation of methylene blue, and antioxidant and antibacterial applications. This
research can benefit the Saudi vision 2030 with respect to Quality of life.
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The Relevant Category: Environmental Sustainability and Agriculture, Water
Production and Management and Public Health

The huge population is affected by consuming contaminated water/food and becoming
sick. These contaminations occur due to the presence of fungi, and bacteria in water and
food items. Therefore, detecting this contamination is highly important for good health.
Using pure water for agriculture is also highly important for healthy food.
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The Relevant Category: Agriculture, Health, and Water

Therefore, detecting this contamination is highly important for good health and
materials sustainability. This study aims to produce a copper-zinc-manganese ternary
metal oxide nanocomposite as a heterogeneous catalyst via the co-precipitation
method. Synthesized nanocomposite was evaluated for an electrochemical glucose
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sensor, photocatalytic degradation of methylene blue, and antioxidant and antibacterial ol Slalinag
applications.
POTENTIAL BENEFITS Saladidll &gi

® Research Training was given to the academicians for highlighting the significance
of nanocomposites for their utilization in clean energy and food security.

® A novel synthetic methodology for the preparation of nanocomposites was
developed.

® The significance of the co-precipitation method was highlighted in preparing
nanocomposites.
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® One of the potential beneficiaries of this research project is the University based
research groups that can utilize the outcome acquired here.

® The results associated with clean energy and food security directly benefit Public
Health officials.

® Food factories and markets can also utilize the outcomes presented in this
research article

Lo AU i) (o Bolazadl LiSay @) Bumsladl coxdl Slegame @
Goiall Jggane (e ralll paslly 3503 GIAAN alfls Aadaidl A8ULIL dlags, L) msludl
Aalall

el ia § Asgyall il e Balanudl Gayl Glgullly 23028 ailal (Soy @

_POTENTIAL COMMERCIALIZED PRODUCTS

® Synthesizing new materials and products through easy methods and developing
high-quality devices.
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Abstract: A novel copper-zinc-manganese trimetal oxide nanocomposite was synthesized by the
simple co-precipitation method for sensing glucose and methylene blue degradation. The absorp-
tion maximum was found by ultraviolet—visible spectroscopy (UV-Vis) analysis, and the bandgap
was 4.32 eV. The formation of a bond between metal and oxygen was confirmed by Fourier Trans-
form Infrared Spectroscopy (FT-IR) analysis. The average crystallite size was calculated as 17.31 nm
by X-ray powder diffraction (XRD) analysis. The morphology was observed as spherical by scan-
ning electron microscope (SEM) and high-resolution transmission electron microscopy (HR-TEM)
analysis. The elemental composition was determined by Energy Dispersive X-ray Analysis (EDAX)
analysis. The oxidation state of the metals present in the nanocomposites was confirmed by the X-
ray photoelectron spectroscopy (XPS) analysis. The hydrodynamic diameter and zeta potential of
the nanocomposite were 218 nm and -46.8 eV, respectively. The thermal stability of the nanocom-
posite was analyzed by thermogravimetry-differential scanning calorimetry (TG-DSC) analysis.
The synthesized nanocomposite was evaluated for the electrochemical glucose sensor. The nano-
composite shows 87.47% of degradation ability against methylene blue dye at a 50 uM concentra-
tion. The trimetal oxide nanocomposite shows potent activity against Escherichia coli. In addition to
that, the prepared nanocomposite shows strong antioxidant application where scavenging activity
was observed to be 76.58 + 0.30, 76.89 + 0.44, 81.41 + 30, 82.58 + 0.32, and 84.36 + 0.09 % at 31, 62, 125,
250, and 500 pg/mL, respectively. The results confirm the antioxidant potency of nanoparticles
(NPs) was concentration dependent.

Keywords: absorption; glucose; methylene blue; sensor; trimetal oxide

1. Introduction

Presently, diabetes is considered one of the most common chronic diseases and is
already declared a serious threat to a healthy lifestyle [1]. Several medical conditions are
associated with diabetes, including heart diseases, tuberculosis, coeliac disease, and cystic

Antioxidants 2022, 11, 1064. https://doi.org/10.3390/antiox11061064
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nanocomposite as fast responsive optical pH sensor.
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For dynamic pH range and fast color response (pH sensing characteristics),
zincite-supported silica-anatase nanocomposite (ZSAC) and phenolphthalein
immobilized ZSAC (PZSAC) were synthesized by the sol-gel process at 60 °C.
Thermally stable nanocomposites before and after immobilization (ZSAC and
PZSAC) revealed porous morphology and uniform elemental distribution. The
ZSAC revealed Ra~1 nm, crystallite size around 4 nm, transmittance 78 %, and
refractive index 1.48 at 633 nm. Whereas, PZSTC exhibited Ra ~ 4 nm,
crystallite size around 2 nm, transmittance 74 %, and refractive index 1.5 at 633
nm. Both nanocomposites show heterogeneous chemical bonding between
functional groups and Zn, Si, and Ti. The ZSAC exhibited a surface area 282
m2/g, average pore volume (PV) around 0.22 cm3/g, and average pore size
distribution (PSD) of 33.2 nm which varied to 345 m2/g, PV ~ 0.42 cm3/g, and
PSD of 3.5 nm after php immobilization. Furthermore, PZSAC exposed a high
pka value i.e., 11, color response 1.03 s in pH 1 and 0.62 s in pH 12. A non-
leachable behavior was observed in extremes pHs 1-12. Hence, it can be
concluded that synthesized nanocomposite PZSA has the potential for applied
opto-chemical pH sensing applications such as food and environmental
research.
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® Phenolphthalein immobilized zincite-supported silica-anatase nanocomposite
(ZSAQ) is synthesized by sol-gel method for pH sensing characteristics.

® Thermally stable PZSAC demonstrates low roughness, high surface area 345
m2/g, fast color response 0.68 s in pH 12, and non-leachable behaviour.

® Experimental findings suggested that synthesized nanocomposite has the
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capability for opto-chemical sensing applications. gad! QLJ_.Q,‘\S."
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The Relevant Category: National Industry

The manufacture and development of sensors has multiple industrial applications. It is
one of the strategic objectives of the Saudi Vision 2030, as there are several national
companies that can adopt the idea of the project in line with the needs and
requirements of the labour market in Saudi Arabia.
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The Relevant Category: Environmental Sustainability and Agriculture

The chemical properties of aqueous solutions can be determined by their pH values.
The synthesized zincite-supported silica-anatase nanocomposite (ZSAC) exhibited high
surface area and low refractive index. It possessed fast response 0.68 s in pH 12.
Experimental findings suggested that PZSAC has the capability in food and
environmental monitoring research.
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The acidity and basicity of aqueous media can be determined by this sensor. By
synthesized materials, the volatile organic compounds can be determined which
damaged /spoiled the fruits and meat, therefore can be applied in food science research,
used in clinics or in biochemistry analysis and the environmental sustainability
research.
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® Ease synthesis procedure of nanomaterials.
® Ensure the crack-free surface of the materials or encapsulation of dye into matrix
for rapid sensing response.

® For sensing applications in harsh environments or in intense basic environment.
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® For photonic devices applications.

® Opto-chemical sensors.

® Porous nanomaterials for different molecules encapsulation such as protein and
dyes
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Self-assembled phenolphthalein functionalized zincite doped silica-anatase &
nanocomposite as fast responsive optical pH sensor
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ARTICLE INFO ABSTRACT

Keywords:

Sol-gel technique

Zinc oxide nanoparticles
Silica-titania
Phenolphthalein

PH sensing

A pH evaluation is required in numerous fields of life such as environmental monitoring, agriculture, and food
science research. The chemical properties (acidity and basicity) of aqueous solutions can be determined by their
pH values. Therefore, zincite-supported silica-anatase nanocomposite (ZSAC) is synthesized by the sol-gel
method. Owing to the broad pH range 1-12 and fast response pH sensing characteristics, phenolphthalein is
immobilized in ZSAC. FESEM analysis exhibited that both nanocomposites exhibited porous and self-assembled

structures. Thermally stable ZSAC demonstrates low Ra (surface roughness) 1 nm, refractive index (n) 1.48 at
633 nm, and surface area 282 m%/g which varied to Ra 4 nm, n around 1.5, and surface area 345 m?/g after php
immobilization. Both nanocomposites show heterogeneous chemical bonding. PZSAC revealed high pka around
11, fast color response 0.68 s in pH 12, and non-leachable behavior. Experimental findings suggested that
synthesized nanocomposite has the capability for opto-chemical sensing applications.

1. Introduction

In scientific and industrial areas specifically agriculture, environ-
mental monitoring, and food science research, the colorimetric pH
sensor has great importance due to its simplicity, visual detection, and
strength [1]. Optically active nanocomposites-based pH sensors are
significant in molecules detection for clinics [2]. In the chemical in-
dustry, biomedical engineering, environmental monitoring, food pro-
cessing, and in many scientific fields, glass electrodes, paper strips, and
acid-base indicators, are utilized for pH analysis. Though, complex
procedures and regular calibration is limited their utilization [2,3].
Hence, optical pH sensors are effective substitutes over conventional
sensors, such opto-sensors work through their reflectivity, fluorescence,
and absorption against pH variations. The dye immobilized silica has
considerable attention from researchers due to its high transmission and
synthesis simplicity [4]. However, dye immobilized silica suffers from
dye leaching from the matrix due to particles agglomeration which
caused coating surface damage [5]. For smooth morphology and low
roughness, silica is doped with titania which can lessen the sol surface
tension, compel the formation of polymerizing gel, and improve sensing
abilities [6,7]. Additionally, the sensing properties can be enhanced by

mesoporous structures than dense film due to large surface area and
large pores which allow a more effective diffusion. However, titania is
not efficient for sensing because of its small surface area and inadequate
crystalline structure. The small size anatase crystallites increased the
oxidizing and reducing capability and self-assembled the surfactant
micelles. The growth of nanocrystalline silica-anatase in such porous
structure is sterically limited by the TiOy pore walls thickness [8].
Therefore, the zincite doping in silica-titania caused mesoporosity, and
crystallite size is homogeneously distributed throughout the matrix
structure. The tenability of TiO, through doping of transition metal ions
like manganese, chromium, cobalt, nickel, iron, zinc, etc. is vastly re-
ported [9]. Among these transition metals, Zn*caused effective by
doping with TiO, because Ti*" ionic radii (0.75 A) are like Zn?*ionic
radii (0.74 A), therefore, Zn** ion can certainly substitute Ti** ion in
titania matrix without any detrimental of structure [9]. For sensing
analysis, phenolphthalein (php) is a color change indicator and is mostly
used as a temperature resistant, and optoelectronic photosensor.
Moreover, php is a pH-reactive dye that experiences molecular confor-
mational variations at a changeover pH i.e., pH1-8.2 (colorless) and pH
8.2-12 (pink). There are various methods reported for the synthesis of
Si0y, TiOz, and ZnO nanoparticles such as hydrothermal [10],

* Corresponding author. Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia, The Deanship of Scientific Research, The Vice Presidency for Graduate

Studies and Scientific Research, King Faisal University, Al Ahsa, Saudi Arabia.
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Hierarchically grown nanostructure for suppressing leaching in fibre optic
chemical sensing.
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ABSTRACT e

For fiber optic pH sensing, sol-gel-based phenolphthalein immobilized SiO,
nanoparticles (P-SNPs) and phenolphthalein immobilized SiO,—TiO; nanoparticles (P-
STNPs) were synthesized at low temperature (80 °C). The hierarchical structure, and
crack-free morphology was revealed by VPSEM. The P-SNPs exhibited Ra ~7 nm, high
surface area ~442 mz/g, transmittance 83 % at 550 nm, and low refractive index (n)
1.37 at 550 nm which is significant for pH sensing. The P-STNPs demonstrated granular
structure, low Ra 3 nm, surface area ~219 m?/g, crystallinity, high transmittance 93 %
at550 nm,n 1.52at 550 nm. Both matrices are thermally stable <at 250 °Cand revealed
the chemical bonding of Si and Ti with functional groups. The sensitivity of P-SNPs and
P-STNPs matrices revealed ~22 counts/pH and 19 counts/pH at 445 nm, respectively.
The high pka value of P-SNPs is measured ~9.5 at 559 nm and time response 0.11s
against pH 12. The P-STNPs exhibited pka value ~ 9.1 at 554 nm and time response 3.9
s. The P-STNPs show leaching traces but P-SNPs revealed non-leaching behaviour.
Therefore, it can be concluded that hierarchical based P-SNPs have the potential for
practical usage such as food security in basic media without any leaching.
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STUDY OUTCOMES
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® Sol-gel based phenolphthalein immobilized SiO, nanoparticles (P-SNPs) and
SiO2-TiO; nanoparticles (P-STNPs) are synthesized and coated on PCS fibre optic
for pH sensing applications.

® The P-SNPs and P-STNPs revealed hierarchical and granular structure,
respectively.

® The sensitivity of the P-SNPs is calculated ~ 22 counts/pH with fast time response
0.11s without leaching.
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The Relevant Category: National Industry

This study is related to the national and international industries, where the presence of
such quality devices is required because of their industrial applications in several
developmental fields such as food sciences, agriculture, and various environmental
monitoring research. The idea can be developed significantly by some Saudi companies
and institutions.
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The Relevant Category: Environmental Sustainability and Agriculture

The outcome of this study shows that thermally stable synthesized sensing materials
have a high surface area and low refractive index. The sensitivity is calculated for P-
SNPs ~22 counts/pH and fast time response 0.11s. Experimental findings suggested
that P-SNPs have the potential for food science, agriculture, and environmental
monitoring research.

eyl died] daloiad) LY Jlza
Bl e Al Lt Lyl Bpaiad | 28,0 5ladiandl slga of Auolyull oda lis pelas
Ao gasd dys / Lhsuie P-SNPs ~ 22 3 dessluacel ol oy g . ndieia yLuSil Jalasg
Glealua Lead P-SNPs o s el galind| oo 7312605 011 adigl] Za pued| 4Ll

A gl Al 431 LI Slmyl 5 Ae 3019 20281 pgle § Bauaie




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia

(Issue 1) _——
. ) >B’vz-hb-'~.-‘
(JOE) iy i el el g Al (| 0 S S| i (w35 Bank Albilad
ITS CONNECTION WITH THE UNIVERSITY IDENTITY it Ll ol gl el sy
The Relevant Category: Environment, Agriculture and Manufacture aebsailly ac il ! - bold,Y/ Jlze

The prepared sensing material can be applied in agriculture. By synthesized materials,
the freshness of fish and meat can be evaluated in food science research. The prepared
fibre optic pH sensor can be applied in harsh environments such as to monitor the
acidity and basicity in the environmental sustainability field.
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® Ease synthesis procedure of nanomaterials.
® Ensure the crack-free surface of the materials or encapsulation of dye into matrix
for pH sensing.
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® For sensing applications in harsh environments or in intense basic environment. prv T
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® Ministry of Environment, Water and Agriculture.
® Saudi Food and Drug Authority.
® Saudi Standards, Metrology and Quality Organization.
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® For photonic devices applications.
® Fibre optic pH sensors.

® Functionalized nanomaterials for sensing applications

gl sa¥l clighl @
Aigall BLIYL gyl ol Sladiae @
Sladiadl Slicdad) Ralagll Rl slll @

RESEARCH TEAM LEADER

bl oyl e

Dr Adil Alshoaibi, adshoaibi@kfu.edu.sa, 00966506933370

INTERNAL REFERENCES

i dsi 0 3

CHAIR41, FINANCE212




Materials Chemistry and Physics 286 (2022) 126194

Contents lists available at ScienceDirect

Materials Chemistry and Physics

ELSEVIER journal homepage: www.elsevier.com/locate/matchemphys

Hierarchically grown nanostructure for suppressing leaching in fiber optic
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HIGHLIGHTS GRAPHICAL ABSTRACT

e Phenolphthalein immobilized SiO,-TiO,
nanoparticles (P-STNPs) are synthesized
by sol-gel route.

o The P-SNPs revealed hierarchical struc-
ture, surface roughness 7 nm, surface
area ~ 442 m?/g, and refractive index
1.37.

e The P-SNPs and P-STNPs sensitivity is
calculated ~ 22 counts/pH and 19
counts/pH with R% ~ 0.99.

o The pka value of P-SNPs is measured ~
9.5 and time response 0.11s within pH
12 without leaching.

o Experimental findings suggested P-SNPs
have the potential for practical usage in
intense basic environment.

ARTICLE INFO ABSTRACT

Keywords: Owing to fiber-optic pH sensing, phenolphthalein immobilized SiO, nanoparticles (P-SNPs) and phenolphthalein
Hi?rar‘fhi‘:‘fl structure immobilized SiO,-TiO, nanoparticles (P-STNPs) are synthesized by low-temperature sol-gel route. The P-SNPs
Silica-titania matrix revealed hierarchical structure, surface roughness (Ra) 7 nm, surface area ~442 m2/g, n (refractive index) 1.37

Thermal stability
Leaching analysis
Sol-gel method

at 550 nm which is significant for pH sensing. The P-STNPs exhibited granular structure, low Ra 3 nm, surface
area ~219 m?/g, n around 1.52 at 550 nm. Both matrices are thermally stable around 250 °C. The P-SNPs and P-
STNPs sensitivity is calculated ~22 counts/pH and 19 counts/pH with the determination coefficient (R%) ~ 0.99.
The pka value of P-SNPs is measured ~9.5 and time response 0.11s within pH 12 without leaching which is
higher than P-STNPs (9.1) and 3.9 s with leaching. Experimental findings suggested P-SNPs have the potential for
practical usage in intense basic media.

1. Introduction numerous fields of life i.e., food science, water analysis, biochemistry,
agriculture, environmental monitoring, research, etc. [1]. Mostly, pH is

The chemical properties (acidity and basicity) of aqueous solutions determined by two methods i.e., colorimetric, and electrometric
can be determined by their pH value. A pH evaluation is required in methods, in an electrometric method, the glass electrode is used to

* Corresponding author.
E-mail address: adshoaibi@kfu.edu.sa (A. Alshoaibi).
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Low-Temperature Hydrogen Sensor Based on Sputtered Tin Dioxide
Nanostructures through Slow Deposition Rate.
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Recently, the development of the human population has led to an expansion
in the use of technology in various areas of life, especially food production
technology, in which the use of various gases has expanded. Gases have been
used either in the food industry, food preservation, and agricultural products.
Therefore, the increasing demand for monitoring the concentration of gases
during the industry has led scientists to give importance to gas sensing
technology, which was applied in food production, air quality, fruit quality, and
industrial applications. For example, hydrogen gas is used in the hydrogenation
process to produce hydrogenated oils. Also, green hydrogen is used as a fuel.
Therefore, monitoring such highly explosive gas is very important. In this study,
the research was concerned with the fabrication of a sensitive layer from a
nanostructure of tin oxide. The result is that the sensing performance of the
sensor made in this study is superior to most hydrogen sensors. Two low-
temperature sensors have been fabricated, one of which works selectively
towards hydrogen gas, while the other works selectively towards nitrogen
dioxide. The current study may help manufacture sensors with high selectivity
towards hydrogen gas and nitrogen dioxide for the commercial market.
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® One outcome of this study is to develop a gas sensor for monitoring the
hydrogenation process during oil production.

® One outcome of this study is to develop a highly sensitive gas sensor for hydrogen
and nitrogen dioxide gases.
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The Relevant Category: Quality of Life

The current study is related to the Kingdom's vision in the quality of life in terms of
monitoring the environment during food production. Environment monitoring during
production is an important issue. Therefore, the current study aims to develop gas
sensing technology for hydrogenated oil production and in monitoring the excess
fertilizers used in agricultural fields.
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The Relevant Category: Environmental Sustainability and Agriculture

The current study is related to the ministry's vision for environmental sustainability and
agriculture. The study aims to use gas sensing technology that can indirectly monitor
the excessive use of fertilizers in agriculture. This is done by monitoring the gases
emitted from agricultural products, as well as from processed foods, in which nitrite
salts are used for preservation, which contributes to limiting the spread of related
diseases.
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The Relevant Category: Environment

The current study is related to the identity of King Faisal University regarding the
environment. The study is concerned with gas sensing technology, which is closely
related to the environment, by monitoring the air quality surrounding manufacturing
processes. Thus, the establishment of sensor technology at KFU represents animportant
step in environmental issues.
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® This research can benefit in selecting a suitable nanomaterial for a specific gas
sensor.

® This research can benefitin fabricating an electronic nose for detecting hydrogen
gas in the oil hydrogenation process.

® This research can benefit in fabricating an electronic nose for detecting nitrogen
dioxide gas for monitoring the excess use of fertilizers in agriculture.
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® NEOM Green Hydrogen Company can benefit from this research in monitoring
the environment of the production area.

® Food production companies of hydrogenated oil can benefit from this research in
monitoring the environment of the production area.

® The gas production company can benefit from this research in monitoring the
work area of hydrogen and nitrogen dioxide gas.
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® This research can be commercialized by developing electronic gas sensors and
then incorporating this novel nanomaterial as a sensitive layer in e-nose as a
prototype, and then the final product can be used in the monitoring of hydrogen
and nitrogen dioxide gases.

5 a9 g AST] Sl5ad) sladdul Bl sk Gusbo (e Cemdl s Gigud Sy @

saddud! 1da ‘_j Lwlus dadaS Sl ia ‘3 daall Lgldl slgll 1ia [l

Sy o asuad! 3L Adl ‘_j Sl gl plusiwl OSeos g ily Léji GS}MS
(29 Al duS

RESEARCH TEAM LEADER

e oyl il

Dr. Nagih Shaalan, nmohammed@kfu.edu.sa, 00966582203265

INTERNAL REFERENCES

1t 0 3

CHAIR19, FINANCE218




Applied Surface Science xxx (xxxx) 153857

Contents lists available at ScienceDirect

applied
surface science

Applied Surface Science

journal homepage: www.elsevier.com/locate/apsusc

ELSEVIER

Full Length Article

Low-temperature hydrogen sensor based on sputtered tin dioxide
nanostructures through slow deposition rate
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ARTICLE INFO ABSTRACT

Keywords: In this paper, tin dioxide (SnO,) mesoporous nanostructures (pores of 2 and 50 nm) were directly sputtered on a
SnO, Nanostructures Pt-interdigitated electrode (gap length of 35 pm) with a slow deposition rate of 5 nm/min under a controlled
Gas sensor

substrate temperature of 100, 350, and 500 °C. It is found that the surface area was 0.22 x 104, 0.18 x 104, and
0.17 x 10* observed for the nanostructure prepared at 350 °C, 500 °C, and 100 °C, respectively. The film crys-
tallinity increased with increasing the substrate temperature. The film prepared at 500 °C showed a lower resis-
tivity in air. Most importantly, the sensor fabricated by using the nanostructure prepared at 500 °C exhibits ex-
cellent low-temperature (100 °C) H, sensing properties. When this sensor is exposed to 1000 ppm (0.1%) H,, the
sensor response is 30 x 103 %. The sensing performances are superior to those of most reported at higher tem-
perature H, sensors based on SnO, materials. Interesting is the sensor selectivity, where the sensor prepared at
500 °C is selective toward H, gas, while the sensor prepared at 350 °C is selective toward NO, gas. The sensing
performance of the sensor prepared at 500 °C for H, (reducing gas) was attributed to a proposed mechanism of a
coulomb interaction (electric dipole). The sensors exhibit two different behaviors of their electrical resistivities
upon exposure to H, gas at low and high temperatures. The gas sensing mechanisms for such behaviors were pro-
posed to understand the sensor behavior. The current results may assist in realizing high selective sensors toward
H, for the commercial market.

H, Sensing properties
DC-Sputtering
Environmental control

1. Introduction

Recently, the increasing demand for monitoring the concentration
of gases in real-time and with high accuracy[1], made scientists give
importance to gas sensors of the chemical resistance type, which en-
hance research mainly on transitional metal oxides [2]. The technology
of resistive sensors has gained significant attention for detecting the
gases in various applications, such as air quality, the quality of fruits,
and industrial applications [3-7]. Semiconductor metal oxides have
gotten much interest for gas sensor applications. SnO, has gained much
interest because of its ability to detect flammable and poisonous gases
like H,, CHy, CO, and NO, [8-12]. The oxides of transition metal oxides
(TMO) are one of the most important sensing materials due to their ad-
vantages such as low cost and long-term stability. Unfortunately, most
or all of these oxides are operating at high operating temperatures [2,
13]. Most TMO -based gas sensors require high operational tempera-

tures for their excellent sensing performance to be achieved. Where
these sensors work to sense gases at temperatures starting from 200 °C
and above. However, if sesnors respond to gases at low temperatures,
their response and recovery times are very long with low sensitivities.
Therefore, many researchers have developed methods for enhancing
the sensing properties of these materials to reduce sensing temperatures
and improve their performance in rapid response at low temperatures
[2,14-17]. Some of these methods recently focused on the development
of hybrid composites with carbon materials [16], which gave good re-
sults in improving the performance of the sensor, the construction of
heterojunction between the oxides themselves and the carbon materials
[18], oxygen vacancy modulation [14], and the development of differ-
ent nanostructures to improve the surface properties [19]. The research
is continuing in this direction. On the other hand, most of the composi-
tions of nanostructured materials used in the development of nanosen-
sors undergo chemical processes, and most of the sensors fabricated by

« Corresponding authors at: Al-Bilad Bank Scholarly Chair for Food Security in Saudi Arabia, Deanship of Scientific Research, the Vice Presidency for Graduate

Studies and Scientific Research, King Faisal University, Al Ahsa, Saudi Arabia.
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Amid the COVID-19 Pandemic, Social Media Usage and Food Waste Intention:
The Role of Excessive Buying Behaviour and Religiosity.
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ABSTRACT Y

Despite being a religious country, the Kingdom of Saudi Arabia (KSA) ranks among the
world’s worst food wasters. Social media usage (SMU) and changes in customers’
behaviour, such as excessive buying, are some of the main factors that can increase food
waste. This research paper examined the impact of SMU on food waste intention (FWI)
with the mediating role of religiosity and excessive buying behaviour amid the
coronavirus (COVID-19) pandemic. A self-administered questionnaire was completed
by 1250 restaurant customers in KSA. The study results employing structural equation
modelling (SEM) demonstrated a significant negative impact of customer religion on
FWI. Nevertheless, SMU fosters excessive buying, which in return results in a high FWI.
excessive buying behaviours was found to partially mediate the influence of SMU and
religiosity on the FWI. The findings give evidence that the excessive use of social media
and the implementation of new food marketing strategies may increase purchasing and
overconsumption. Additionally, a fear of COVID-19 outcomes led to an increase in
excessive purchasing, which influenced the FWI. Religiosity, on the other hand, can be
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ahighly potent force in guiding moral behaviour and discouraging religious individuals Asgaudl duyall aslel
from engaging in numerous socially unethical practices, such as FWI.
STUDY OUTCOMES il yad) il e

® One outcome of that study confirms that social media usage increases excessive
buying behaviour and foster food waste intention.

® Another example highlights that social media usage increases food waste
intention.

® One more outcome of this study emphasises that religiosity can mitigate the
negative effect of social media use on food waste intention and excessive buying
behaviour.
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The Relevant Category: Resources Sustainability

This research paper is consistent with Saudi Arabia vision 2030 in how to protect and
maintain the Saudi Arabia vital resources from waste. Food waste is a waste of
resources, time and money, as at least 33% of purchased food is lost, costing the
Kingdom 40 billion Saudi riyals (about $11 billion) annually.

Zyanll 51l Gl "B Jls

Bilesos Lo AuksS § 2030 gl Ausyall ST ud) o diomsll Hipal sk 381 535
gl lsall slual 58 alaball sun ol o Tugendl Aysgadl dusyall ALl lge
20 251l i, Lo (SIALL A1 IAN S1b (o0 733 e s ¥ Lo 0ludd a2y s o JULls
Lgins (493 ,5kede 11 Jls>) g5 Jboy sbeke

ITS CONNECTION WITH THE MINISTRY VISION
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The Relevant Category: Environmental Sustainability and Agriculture

This research paper is consistent with ministry of education vision in environmental
sustainability and agriculture category. KSA has severely restricted agricultural land and
a limited water supply; consequently, it relies heavily on massive imports to meet up to
80% of its food needs. Yet, food loss poses a significant threat to food security and
sustainability in Saudi Arabia.
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study investigated consumer purchasing behaviour and the causes of excessive
purchasing behavior and religiosity on food waste intention in an attempt to manage
and reduce the consequences of food waste.
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® One more potential befit from this research is that evaluating impact of COVID-
19 pandemic on social media usage.
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® The Ministry of Environment, Water and Agriculture.
® Saudi Food Bank.
® SAGO (Saudi Grain Organization).
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® This research can be commercialized by developing an app or a platform to
increase the awareness of the negative consequences food waste on KSA
resources.
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Abstract: Despite being a religious country, the Kingdom of Saudi Arabia (KSA) ranks among the
world’s worst food wasters. Social media usage (SMU) and changes in customers’ behavior, such as
excessive buying, are some of the main influences of food waste. This paper examined the impact
of SMU on food waste intention (FWI) with the mediating role of religiosity and excessive buying
behavior amid the coronavirus (COVID-19) pandemic. A self-administered questionnaire was com-
pleted by 1250 restaurant customers in KSA. The study results employing structural equation mod-
eling (SEM) demonstrated a significant negative impact of customer religion on the intention of food
waste. Nevertheless, SMU fosters excessive buying, which in return results in a high FWI. The re-
sults also demonstrated that excessive buying behaviors partially mediate the influence of SMU and
religiosity on the intention of food waste. The findings have numerous implications for policymak-
ers, academics, and restaurant professionals.

Keywords: social media; food waste intention; religiosity; buying behavior; COVID-19

1. Introduction

The pandemic of coronavirus (COVID-19) has represented a threat to individuals’
physical health, psychological disorders, and whether they have been subjected to the
disease [1]. The pandemic has caused unpredictable behaviors such as excessive buying
[1-3]. As a necessity, food has been one of the most frequently bought or panic-purchased
items. COVID-19 was instrumental in altering purchasing and consumption patterns [4].

As of July 2020, the consequences of COVID-19, such as lockdowns and staying at
home, had increased social media usage (SMU) by 10.5 percent [5]. Social media users
totaled 3.6 billion in 2020, up from 3.4 billion in 2019. The figure is expected to reach nearly
4.41 billion by 2025 [6]. Consumers can use social media to promote foods by writing
product reviews and uploading images and videos, allowing individuals to engage in
more than just communication by socializing with other online users [7]. The increased
use of social media and new food marketing strategies may lead to more excessive pur-
chases [8]. The inability to go shopping has increased online food purchases. Food pro-
ducers are urged to use online platforms as an approach to resiliency amid the COVID-19
pandemic [9]. Fear of COVID-19 consequences boosted excessive buying behavior, which
impacted food waste intention (FWI) [10,11]. Food wastage was estimated at 1.3 billion
tons per year before the COVID-19 pandemic [12]. The COVID-19 shutdowns were

Sustainability 2022, 14, 6786. https://doi.org/10.3390/su14116786
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Exogenous Postharvest Application of Calcium Chloride and Salicylic Acid to
Maintain the Quality of Broccoli Florets.
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The importance of broccoli (Brassica oleracea var. italica) consumption has
increased in recent years due to its significant amount of anticarcinogenic and
antioxidant compounds, as well as its many vitamins. However, broccoli
florets are a highly perishable product which rapidly senesce and turn yellow
after harvest, resulting in losses in nutritional and bioactive compounds. Thus,
in this study, we evaluated the effect of postharvest exogenous of salicylic
acid (SA) and calcium chloride (CaCl,) and their combination on the quality of
broccoli florets stored at 5°C for 28 days to minimize the rapid senescence of
broccoli florets. Samples treated with 2 mM SA alone or in combination with
2% CaCl2 showed lower weight loss and lower losses of chlorophyll content,
vitamin C, phenolic compounds, carotenoids, flavonoids, and glucosinolates
compared with the control samples. Additionally, antioxidant activity was
maintained by either SA or SA + CaCl2 treatments while peroxidase activity
was decreased. For higher quality and lower losses in antioxidant compounds
of broccoli florets during refrigerated storage at 5 C, SA + CaCl2 treatment
could be helpful for up to 28 days.
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® Results concluded that post-harvest treatment can be simply applied on
commercial scale to improve quality and increase shelf life of broccoli florets.

® One outcome of this study was use of combination therapies with salicylic acid +
calcium chloride, which were more effective than using each treatment alone.

® One of most important results is to maintain content of active compounds and
antioxidants for as long as possible. This method can be applied to other
vegetables or fruits.
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The Relevant Category: Quality of Life and Resources Sustainability

Our study is closely related to Kingdom vision, by devising way to preserve vitality of
vegetables, some harvest for longer period to reach consumer, preserving natural
compounds, maintaining shape, quality of vegetables, whether for local consumption
or export by natural compounds treating to reduce waste and maintain quality of food
security.
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The Relevant Category: Environmental Sustainability and Agriculture

Our study is related to ministry's vision by creating sustainable way to preserve vitality
of vegetables, harvest for longer period, until it reaches consumer, preserving natural
compounds, preserving shape and quality of vegetables by natural environmentally
friendly compounds treating to reduce waste, maintain quality of food security and
environmental sustainability.
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The Relevant Category: Agriculture

Our study is related to University's vision by creating sustainable way to preserve
vitality of vegetables, harvest for longer period, until it reaches consumer, preserving
natural compounds, preserving shape and quality of vegetables by natural
environmentally friendly compounds treating to reduce waste, maintain quality of
food security and environmental sustainability.
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® This research can be commercialised by doing awareness campaigns for farmers
about the importance of post-harvest treatments for their agricultural products.

® This research can be commercialised by increasing opportunities to export
agricultural outputs with high quality and opening new global market.
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® Ministry of Agriculture and Environment.
® Research centres.

® Vegetable and fruit farms and exporters.
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_POTENTIAL COMMERCIALISED PRODUCTS

® This postharvest treatment can be simply applied on a commercial scale to
improve quality and increase the shelf life of broccoli florets and other
vegetables.
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Abstract: The importance of broccoli (Brassica oleracea var. italica) consumption has increased in
recent years due to its significant amount of anticarcinogenic and antioxidant compounds, as well
as its many vitamins. However, broccoli florets are a highly perishable product which rapidly
senesce and turn yellow after harvest, resulting in losses in nutritional and bioactive compounds.
Thus, in this study, we evaluated the effect of postharvest exogenous of salicylic acid (SA) and
calcium chloride (CaCly) and their combination on the quality of broccoli florets stored at 5 °C
for 28 days to minimize the rapid senescence of broccoli florets. Samples treated with 2 mM SA
alone or in combination with 2% CaCl, showed lower weight loss and lower losses of chlorophyll
content, vitamin C, phenolic compounds, carotenoids, flavonoids, and glucosinolates compared with
the control samples. Additionally, antioxidant activity was maintained by either SA or SA + CaCl,
treatments while peroxidase activity was decreased. For higher quality and lower losses in antioxidant
compounds of brocceoli florets during refrigerated storage at 5 °C, SA + CaCl, treatment could be
helpful for up to 21 days.

Keywords: Brassica oleracea var. italica; glucosinolates; shelf-life; storability; antioxidant activity;
fresh-cut

1. Introduction

Broccoli (Brassica oleracea var. italica) belongs to the Brassicaceae family, and it contains
considerable levels of vitamins and antioxidants such as chlorophyll pigments, phenolic

Plants 2022, 11, 1513. https://doi.org/10.3390/plants11111513
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Energy and water related problems have attracted strong attention from
scientists across the world because of deficient energy and water pollution.
Following this line, new strategy depended on preparing nanolayers of Al/Zn
and magnetic nanoparticles of cobalt iron oxides nanocomposite in addition
to long chains of hydrocarbons of stearic acid to be used as roofs, fillers and
pillars; respectively, to design optical active nanohybrids in sunlight for
removing the colored pollutants from water in few minutes. By using long
chains of hydrocarbons of stearic acid, X ray diffraction (XRD) results and
TEM images showed expansion of the interlayered spacing from 0.76 nm to
2.02 nm and insertion of magnetic nanoparticles among the nanolayers of
Al/Zn. The optical properties and activities showed that the nanohybrid
structure based on zinc oxide led to clear reduction of the band gap energy
from 3.3 eV 1o 2.75 eV to be effective in sunlight. Photocatalytic degradation
of the dye of acid green 1 confirmed the high activity of the prepared zinc
oxide nanohybrids because of a complete removal of the dye after ten
minutes in sunlight. Finally, this strategy was effective for producing photo
active nanohybrids for using renewable and non-polluting energy for
purifying water.
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purifying water ol add

® New outcome of this study is production of new materials useful for producing
solar cell.
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The Relevant Category: Resources Sustainability and Energy

This research can benefit the Saudi Vision 2030, in that this strategy was effective for
producing photo-active nanohybrids for using renewable and non-polluting energy
for purifying water. In this trend, Sunlight, which is a natural resource for energy, has
used instead of oil to purify water without any environmental problems.
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The Relevant Category: Environmental Sustainability and Agriculture and Water
Production and Management

This study focused on removing the green dyes from water because the effluents from
the industry of tissues produce a large amount of the colored pollutants. Therefore,
this study solved environmental problem and produced clean water in addition to
using sunlight as a source of renewable energy in the kingdom.
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The Relevant Category: Environment, Water and Energy

The research focused on the removal of industrial pollutants from water using sunlight
agreeing with the university identity for environment, water and energy. In this line,
the water, which produced from industry, has purified from pollution in few minutes
using sunlight as a source for renewable energy in the kingdom.
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FRFEaCTPre|

® For water security, new nanomaterials can be used for purification of water.
® For saving the natural resources, Sunlight has used instead of petroleum oil for
purifying water.

® For environment, removal the industrial pollutants from water.
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® Ministry of Environment, Water and Agriculture.
® Aramco Company.

® Industrial and Environmental Sectors.
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_POTENTIAL COMMERCIALISED PRODUCTS

® This research can be commercialised by fabricating the used materials and
selling them for the factories of tissues and paints because of easy and cheap
production.
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Abstract: Energy and water related problems have attracted strong attention from scientists across the
world because of deficient energy and water pollution. Following this line, new strategy depended on
preparing nanolayers of Al/Zn and magnetic nanoparticles of cobalt iron oxides nanocomposite in addi-
tion to long chains of hydrocarbons of stearic acid to be used as roofs, fillers and pillars; respectively, to
design optical-active nanohybrids in sunlight for removing the colored pollutants from water in few
minutes. By using long chains of hydrocarbons of stearic acid, X-ray diffraction (XRD) results and TEM
images showed expansion of the interlayered spacing from 0.76 nm to 2.02 nm and insertion of magnetic
nanoparticles among the nanolayers of Al/Zn. The optical properties and activities showed that the na-
nohybrid structure based on zinc oxide led to clear reduction of the band gap energy from 3.3 eV to 2.75
eV to be effective in sunlight. Photocatalytic degradation of the dye of acid green 1 confirmed the high
activity of the prepared zinc oxide nanohybrids because of a complete removal of the dye after ten
minutes in sunlight. Finally, this strategy was effective for producing photo-active nanohybrids for using
renewable and non-polluting energy for purifying water.

Keywords: optical active nanohybrids; photocatalytic degradation of dyes in sunlight;
magnetic-nonmagnetic nanohybrids; nanolayers and nanocomposites

1. Introduction

Dyeing industry has annually used more than hundred thousand types of dyes. In addi-
tion, over 700,000 tons of dyes are produced worldwide [1]. In recent decades, the removal of
synthetic dyes became international challenge because of the health problems in humans and
animals due to these colorful effluents [2-5]. In addition, deficient energy is another challenge
for the scientific society. These international challenges are produced through the rapidly
growing population and industries which led to these energy and environment related prob-
lems. Many scientists have used energy to solve the problem of water pollution leading to
increasing the problem of deficient energy. For saving the energy, the scientists tried to dis-
cover different techniques depending on purifying water by renewable and non-polluting en-
ergy. One of the most familiar non-polluting resources for energy is Sunlight. The solar energy
can produce strong oxidizing agents for converting the industrial pollutants to carbon dioxide
and water through exciting active photocatalysts. Most of the organic dyes such as textile dyes
and surfactants are not easily biodegradable. Therefore, they belong to the colored hazardous
pollutants. Photocatalytic degradation seems as one of the benign solutions for purifying

Molecules 2022, 27, 3673. https://doi.org/10.3390/molecules27123673
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Advanced photo-active materials have attracted attention for their potential
uses in water purification. In this study, a novel and facile route was used for
designing nanohybrids to be valuable sources for producing effective
photocatalysts for purifying water from the colored pollutants. Host-guest
interaction and intercalation reactions have used long chains of hydrocarbons
of n-capric acid and stearic acid to facilitate incorporation of fine particles of
cobalt iron oxide magnetic nanocomposite with the internal surface of the
nanolayers Al/Zn for building nanohybrids. The advanced techniques have
used to confirm the nanohybrid structures. The thermal decomposition of the
prepared nanohybrids led to formation of zinc oxide nanoparticles doped
with multi-oxides of magnetic and non-magnetic dopants. These dopants
created new optical centres causing a strong reduction in the band gap energy
from 3.30 eV to 2.60 eV. This positive effect was confirmed by a complete
removal of the dye of Naphthol green B from water after 15 min of light
irradiation. Moreover, a kinetic study showed that the reaction rate of
photocatalytic degradation of the pollutants was faster than that of the
conventional photocatalysts. Finally, this route was effective for producing
benign and fast solutions for purifying water in addition to environment-
related problems.
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® Second outcome of this study is introducing a new approach for doping process.
® Third outcome of this study is introducing light as a benign solution for

environment.
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The Relevant Category: Resources Sustainability

This research can benefit the Saudi Vision 2030, in that these prepared nanomaterials
were very effective for purifying water in light during few minutes. In addition, it was a
good tool for solving the environmental problems because these materials converted
the industrial pollutants to carbon dioxide and water using UV-light.
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The Relevant Category: Environmental Sustainability and Agriculture and Water
Production and Management

The effluents from the industry of tissues have produced a large amount of pollutants.
Therefore, the current study focused on removing the dyes from water through photo-
catalysis processes in UV-light. Two targets were achieved through this study; solving
the environmental problems and getting clean water agreeing with the ministry vision.
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The most important objectives of the university identity are environment and water.
In this line, the current study focused on the removal of industrial pollutants from
water because of the large amounts of industry effluents in addition to the high water
scarcity leading to increasing the importance of water treatment.
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® Forindustry, new nanomaterials can be useful for solar cells.
® For water security, new nanomaterial can be used for purifying water.

® New nanomaterial is Friendly environment.
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® Industrial and environmental sectors.
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® This research can be commercialised by fabricating the used materials and
selling them for the factories of tissues and paints because of easy and cheap
production.
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Abstract: Advanced photo-active materials have attracted attention for their potential uses in water
purification. In this study, a novel and facile route was used for designing nanohybrids to be valuable
sources for producing effective photocatalysts for purifying water from the colored pollutants. Host-
guest interaction and intercalation reactions used long chains of hydrocarbons of n-capric acid and
stearic acid to facilitate incorporation of fine particles of cobalt iron oxide nanocomposite with the
internal surface of the nanolayers of Al/Zn for building nanohybrids. The thermal decomposition of
the prepared nanohybrids led to formation of zinc oxide nanoparticles doped with multi-oxides of
magnetic and non-magnetic dopants. These dopants created new optical centers causing a strong
reduction in the band gap energy from 3.30 eV to 2.60 eV. This positive effect was confirmed by
a complete removal of the dye of Naphthol green B from water after 15 min of light irradiation.
Moreover, a kinetic study showed that the reaction rate of photocatalytic degradation of the pollutants
was faster than that of the conventional photocatalysts. Finally, this route was effective for producing
benign and fast solutions for purifying water in addition to environment-related problems.

Keywords: magnetic doping; multi-oxides dopants; nanohybrids; nanolayers; photocatalytic
degradation; purification of water

1. Introduction

Currently, the remediation of the environment and water-related problems is a goal
for scientific communities around the world because of the rapidly growing population
and industries. Most of the organic dyes such as textile dyes and surfactants are not easily
biodegradable; therefore, they belong to colored hazardous pollutants. Photocatalytic
degradation is a benign solution for purifying water from organic dyes using photocata-
lysts and light [1-3]. Semiconductor photo-catalysts are frequently used in this trend to
solve environmental problems and purify wastewater [4-7]. Although, titanium oxide is
one of the most famous photo-catalysts in this field, their applications are limited [8-10].
Therefore, zinc oxide is suggested to be an alternative photocatalyst to titanium oxide
because it has large excitation binding energy of 60 meV in addition to band gap energy of
3.36 eV. According to the results of Dindar and Icli [11], zinc oxide was more effective than
titanium oxide for the photocatalytic degradation of phenol. Many researchers confirmed
this conclusion using zinc oxide and titanium oxide semiconductors for the advanced
oxidation of wastewater [12,13]. However, low performance of zinc oxide was observed
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ABSTRACT - V- a

Biofloc technology is a new aquaculture system based on the use of the same
water throughout the shrimp production cycle. As a recent technology, it still
needs more investigation to optimize all production incomes. This study aimed
to determine the best protein levels in the shrimp diet and the suitable carbon
source that added to rearing water to activate the heterotrophic bacterial,
which could enhance water quality and stimulate the shrimp growth. A biofloc-
based 75-day indoor growth trial was conducted using whiteleg shrimp
(Litopenaeus vannamei) juveniles. Sugarcane bagasse and wheat flour were
used and three different levels of dietary protein (250, 300, and 350 g protein
kg™ diet). The results revealed that the addition of both carbon sources
improved the water quality of shrimp. The growth performances of L.
vannamei reared in biofloc treatments were significantly higher than the
control. The feed conversion ratio was not affected by reducing dietary protein
levels; meanwhile, the protein efficiency ratio increased significantly in biofloc
treatments than in the control. It could be concluded that the biofloc
treatments using wheat flour as a carbon source could compensate for the
reduction in the dietary protein levels in the diet of shrimp and maintain higher
zootechnical performance.
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® One outcome of this study is the possibility of reducing protein levelsin the feed s 3,41 ¢yl e G gl el ads Aul] (p Al sda Cilayie 0 @
of shrimp raised under the biofloc system. glogdl allas

® Furthermore, the use of wheatflour as a carbon source could improve the integrity
of biofloc systems and enhance shrimp production.

® Enriching the (scientific) field of study with new and applicable results.
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The Relevant Category: Aquaculture

This research can benefit the Saudi Vision 2030 in the field of aquaculture by improving
the promising shrimp rearing system called biofloc to cope with the problem of
freshwater scarcity. Therefore, the study aimed to improve the quality of the biofloc
system and the localization of its use.
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ITS CONNECTION WITH THE MINISTRY VISION
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The Relevant Category: Environmental Sustainability and Agriculture

The aim of this study matches the ministry vision for the achievement of environmental
sustainability and agriculture via improving biofloc technology for shrimp rearing.
Whereas, low protein levels can be used in shrimp feed that raised in the biofloc system,
and environmental impact of aquaculture.
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The Relevant Category: Agriculture

To achieve the identity of King Faisal University, which aims to achieve food security
and environmental sustainability by improving the agriculture field. This study
promotes shrimp production in isolated areas through the use of biofloc system, which
depend on zero water exchange and reduce production costs.
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® This research can be commercialised by establishing shrimp biofloc-based
systems for use in the isolated area in the Kingdom.
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Abstract: A biofloc technology-based 75-day indoor growth trial in an 80 L glass aquaria was conducted
to evaluate the effects of two different carbon sources (sugarcane bagasse, SB, and wheat flour, WF) on the
biofloc composition, bacterial abundance, and growth of whiteleg shrimp (Litopenaeus vannamei) juveniles
(0.23 4 0.04 g). Three different levels of dietary protein content (250, 300, and 350 g protein kg ! diet) and
two carbon sources (SB and WF) were applied (SBys, WEys50, SB3gg, WF30, SB3sg, and WF3sg, respectively),
comparing to a controlled diet without biofloc and fed on a 450 g protein kg~! diet (Cy50). With the
addition of SB and WEF, water quality was in the ideal recommended ranges for L. vannamei culture. At the
end of the experiment, the biofloc volume increased with increasing dietary protein levels. The nutritional
value of biofloc in different treatments was influenced by dietary protein and added SB and WF. Increasing
dietary protein significantly increased the protein and lipid contents of the produced biofloc. The use
of WF as a carbon source significantly increased lipids and nitrogen-free extract in the biofloc. The total
heterotrophic bacterial (THB) count was significantly higher (p < 0.05) in WF3g9 and WF35 than in the
other treatments. The mean effect of the protein levels and carbon source was significantly reported,
whereas the highest significant THB count was recorded with 300 dietary protein and using WF as a
carbon source. The growth performances of L. vannamei fed with biofloc treatments were significantly
(p < 0.05) higher than the Cy5y group. The highest final weight and weight gain were recorded in SB35
treatment. The feed conversion ratio was not affected by reducing dietary protein levels; meanwhile,
the protein efficiency ratio increased significantly in biofloc treatments than in the control. Overall, the
results demonstrate that, compared to the control treatment of 450 dietary protein, the biofloc treatments
using WF as a carbon source could compensate for the reduction in the dietary protein levels in the diet of
L. vannamei and maintain higher zootechnical performance.

Keywords: protein requirement; biofloc quality; crustacean farming; total heterotrophic bacteria;
zero-water exchange
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ABSTRACT e

Recently, the mathematical models become one of the core attentions for the
researchers. The mathematical models perform an emerging field of interest
with various potentials in food chain supply models. The growing interests in
the mathematical form of the food supply chain models is provided in
numerous applications. The food chain models arise in various modifications,
like as environmental models performs the status of food chain-supply,
ecological consequences of global bifurcations in some food chain models,
food chain length on trophic efficiencies in simple stoichiometric aquatic food
chain models, productivity controls food-chain properties in microbial
communities, predicting terrestrial food chain behaviour of xenobiotics, oil
spill-food chain interaction model for coastal waters, three-species food chain
with a lower bound on the bottom population, chance and chaos in population
biology models of recurrent epidemics and food chain dynamics, etc. The food
chain models mostly appear in the form of prey-predator models and there are
various mathematical models that designate the natural phenomena based on
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the prey-predator investigations along with the collaborations of different
species. The functional response term in the prey-predator modelling has an
important role to present that most of the prey affects the predators with the
use of time.
STUDY OUTCOMES iy il p0)

® One outcome of this study is to provide a novel fractional Food supply model.

® The second outcome of this study is testing the numerical performances of the
fractional kind of food supply (FKFS) model by using the stochastic procedures of
the scaled conjugate gradient neural networks (SCGNNs).

® The third outcome of this study is keeping pace with the different food chain
models.
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The Relevant Category: Health Care

This research can benefit the Saudi vision 2030 in the construction of flexible
and robust automated decision-making systems for product evaluation due to
the growing need for total quality management in food industries. Hence,
artificial neural networks are problem solving algorithms applicable to several
types of food products quality control.
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The Relevant Category: Public Health

Safe, healthy, and resilient food supply chains are essential to ensure the
livelihood and well-being of humans and societies. Thus, our research relates
to the ministry vision by providing the numerical performances of the
fractional kind of food supply model to get accurate and realistic solutions by
using neural networks.
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The Relevant Category: Health

According to the university's vision, food security is one of the most important
sustainable development goals at the global level. Hence, Studying the quality
management in food industries has rendered the construction of flexible and
robust automated decision-making systems for product evaluation by using
the neural networks possible and efficient.
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® The construction of the Fractional kind of food supply (FKFS) system is presented
to examine the realistic and accurate performances of the model.

® The stochastic computing scaled conjugate gradient neural networks (SCGNNs)
have been applied to perform the mathematical simulations of the Fractional kind
of food supply (FKFS) system using the fractional order derivatives between 0 and
1.

® The accurateness of the stochastic computing scaled conjugate gradient neural
networks (SCGNNs) scheme is observed through the comparison of the obtained
and reference solutions.
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® |tis a numerical work; it cannot be commercialized. However, the results of the
research can be used by scientific researchers, engineers and health specialists.
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Abstract: This work presents the numerical performances of the fractional kind of food supply (FKFS)
model. The fractional kinds of the derivatives have been used to acquire the accurate and realistic
solutions of the FKFS model. The FKFSM system contains three types, special kind of the predator
L(x), top-predator M(x) and prey populations N(x). The numerical solutions of three different cases
of the FKFS model are provided through the stochastic procedures of the scaled conjugate gradient
neural networks (SCGNNSs). The data selection for the FKFS model is chosen as 82%, for training and
9% for both testing and authorization. The precision of the designed SCGNN:Ss is provided through
the achieved and Adam solutions. To rationality, competence, constancy, and correctness is approved
by using the stochastic SCGNNs along with the simulations of the regression actions, mean square
error, correlation performances, error histograms values and state transition measures.

Keywords: fractional order; food supply model; scaled conjugate gradient; artificial neural networks;
numerical solutions; Adam method

1. Introduction

There are various mathematical models that designate the natural phenomena based
on the prey-predator investigations along with the collaborations of different species [1,2].
The functional response term in the prey-predator modelling has an important role to
present that most of the prey affects the predators with the use of time. There are nu-
merous functional responses species that have been reported in the literature, such as a
ratio-dependent [3-5], Beddington-DeAngelis [6—8] and the Holling phase I to III [9,10].
One of the important models is food supply (FS), which is applied in the association of
multiple prey or predators. The updated form of the FS system together with common
qualitative investigations and numerous communications is presented in [11-13]. The
mathematical modelling has an important role to present the dynamics of the nonlinear
differential systems, e.g., SITR based coronavirus [14], dengue virus [15] and nervous
stomach system [16].

In the FS chain, the role of the “Allee effects” is very important. The Allee effects
defined in 1930 after the name by the famous scientist Allee. These effects allocate the
progress to reduce the growing rate by using the small quantity of public. The Allee effects
appear in the fishery, vertebrates, invertebrates, and plants. The Allee effects occasionally
indicate the negative influences in the dispensation of population dynamics based on the
fishery. The “Allee effects” have been divided into multiplication and addition [17-20].
Initially, Singh et al. described the double shape of “Allee effects” with the improved

Fractal Fract. 2022, 6, 333. https:/ /doi.org/10.3390/ fractalfract6060333
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ABSTRACT Y

The control of food, during cultivation, processing, or storage, using various
techniques has become of paramount importance to protect human life from
various diseases. Therefore, the use of gas sensing technology has become an
important technique in the monitoring of food manufacturing and production.
For example, nitrite salts are widely used in fertilizers and food preservation.
The use of nitrite salts may produce nitrogen dioxide in its ionized form, which
can contaminate foods, soil, and natural water. Ingestion of ionized nitrogen
dioxide in concentrations higher than 8.0 part per million (ppm) can cause
“blue baby syndrome” in children. Long-term exposure to 1.0 ppm of nitrogen
oxide gas can lead to lung and respiratory health problems. Nitrogen dioxide
also reacts with water, oxygen, and other chemicals in the atmosphere and
causes acid rain that damages sensitive ecosystems. Thus, the detection of
these hazardous gas is extremely important. In this study, an innovative
method was used to fabricate a gas sensor based on novel barium carbonate
nanocomposites. The sensor showed its ability in tracking nitrogen dioxide at
very low concentrations and various humidity. The sensor fabricated in the
presentstudy is promising in monitoring the nitrogen dioxide in the agriculture
fields and the food industry.
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STUDY OUTCOMES
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® One outcome of this study is to develop a novel nanomaterial based on barium
carbonate.

® One outcome of this study is to develop a gas sensor for food quality control.
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® One outcome of this study is to develop a highly sensitive gas sensor for nitrogen g il
dioxide gas.
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The Relevant Category: Quality of Life

The current study is related to the Kingdom's vision in the quality of life in terms of food
security in the quality control of food production and industry. Food quality control
during production and processing is an important environmental and health issue.
Therefore, the current study aims to develop gas sensing technology for use in
monitoring agricultural and processed foods to protect the health of citizens.
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The Relevant Category: Environmental Sustainability and Agriculture

The study aims to use gas sensing technology that can indirectly monitor the extra use
of fertilizers in agriculture. This can be achieved by monitoring the gases emitted from
agricultural products, as well as from processed foods, in which nitrite salts are used for
preservation, to contribute to the reduction of related diseases.
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The Relevant Category: Environment

The current study is related to the identity of King Faisal University, where the study is
concerned with gas sensing technology, which is closely related to the environment,
whether by monitoring air quality or monitoring gases resulting from agricultural
products. The study is also concerned with monitoring the environment indirectly by
monitoring the emission of nitrogen dioxide gas, which is harmful to ecosystems.
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® This research can benefitin monitoring the excess use of fertilizers in agriculture.

® This research can benefit in monitoring the food quality.

® This research can benefit in protecting human health and ecosystems by
monitoring the harmful gases.
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® The Ministry of Environment, Water, and Agriculture can benefit from this
research in monitoring the use of excess fertilizers in the agriculture fields.

® The Ministry of Environment, Water, and Agriculture can benefit from this
research in monitoring the ecosystem's environment.

® The gas production company can benefit from this research in monitoring the
work area of nitrogen dioxide gas.
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_POTENTIAL COMMERCIALIZED PRODUCTS

® This research can be commercialized by developing electronic gas sensors and
then incorporating this novel nanomaterial as a sensitive layer in e-nose as a
prototype, and then the final product can be used in the monitoring of nitrogen
dioxide gas.
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Abstract: Recently, barium carbonate-based nanomaterials have been used for sensor and catalysis
applications. The sensing performance can be improved with a suitable one-dimensional nanos-
tructure. In this regard, novel nanosized BaCO3 materials were fabricated by a one-pot designed
thermal evaporation system. Ten milligrams of Ba as raw material were used to deposit BaCO3
nanostructures at a pressure of 0.85 torr and a temperature of 850 °C in a partial oxygen atmosphere of
the ambient. This simple method for fabricating novel BaCO3 nanostructures is presented here. X-ray
diffraction was indexed on the orthorhombic polycrystalline structure of the prepared BaCOs. The
nanostructures deposited here could be described as Datura-like structures linked with nanowires
of 20-50 nm in diameter and 5 um in length. The BaCOj3 nanostructure prepared by the current
method exhibited a semiconductor-like behavior with an activation energy of 0.68 eV. This behavior
was ascribed to the nature of the morphology, which may possess large defective points. Thus, this
nanostructure was subjected to gas sensing measurements, showing high activity toward NO, gas.
The proposed sensor also underwent deep investigation toward NO; at various gas concentrations
and working. The response and recovery time constants were recorded in the ranges of 6-20 s and
30-150 s, respectively. The sensor showed its reversibility toward NO, when the sensor signal was
repeated at various cycles of various concentrations. The sensor was exposed to different levels of
humidity, showing high performance toward NO, gas at 250 °C. The sensor exhibited fast response
and recovery toward NO; gas.

Keywords: BaCO3 nanostructures; NO, sensing; sensing technology; thermal evaporation; environmental
safety

1. Introduction

In these decades, much attention has been paid to nanomaterials and their use in many
technological applications, especially nanomaterials for heavy metal oxides. To obtain these
nanomaterials, technology has opened many spaces to develop ways to manufacture these
materials in different nanostructures. The innovation of different methods of preparation
has attracted the interest of researchers in various disciplines. These methods include
chemical and physical ways such as chemical vapor deposition (CVD) and physical vapor
deposition (PVD) and chemical route methods. Among these methods, PVD is used to
produce various nanomaterials such as SnO, [1,2] in various nanostructures. These nanoma-
terials have been used in applications such as gas sensing [1,2] and photocatalysis [3]. The
oxides are among the most widely used materials in various applications because of their
chemical and physical properties, such as electrical and optical properties, in addition to
their stability in the most extreme conditions. Among these materials, BaCOj is a substance
with many industrial applications [4-7]. BaCO; exists in three phases, cubic, hexagonal, and
orthorhombic, and the orthorhombic phase can be synthesized under ambient conditions.
BaCOj is thermodynamically stable compared to other heavy carbonate materials.

Chemosensors 2022, 10, 230. https:/ /doi.org/10.3390 /chemosensors10060230
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ABSTRACT Y

In recent years, the growing research interests in the applications of plant and fruit

extracts (syn[hetic/stabilization materials for the nanomaterials, medicinal
applications, functional foods, and nutraceuticals) have led to the development of new
analytical techniques to be utilized for identifying numerous properties of these
extracts. One of the main properties essential for the applicability of these plant extracts
is the antioxidant capacity (AOC) that is conventionally determined by
spectrophotometric techniques. Nowadays, electrochemical methodologies are
emerging as an alternative tool for quantifying this property. These methodologies
address numerous drawbacks of the conventional spectroscopic approach, such as the
utilization of expensive and hazardous solvents, extensive sample pre-treatment
requirements, low sensitivity, etc. The electrochemical methodologies discussed in this
review include cyclic voltammetry (CV), square wave voltammetry (SWV), differential
pulse voltammetry (DPV), and chronoamperometry (CAP). This review presents a
critical comparison between both the conventional and electrochemical approaches for
the quantification of AOC and discusses the numerous applications of the obtained bio-
extracts based on the AOC parameter. The novelty of the review lies in the fact that this
study discusses the pros and cons associated with conventional biochemical assays and
details the importance of advanced electrochemical assays for the determination of

AOC in bio-extracts.
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® One outcome of this study is to critically understand the advanced
electrochemical methods utilized for the determination of the antioxidants
capacity of the bio-extracts.

® Another outcome of this study is to understand the significance of the parameter
of antioxidant capacity as a tool to assess the antioxidant potential of the plant
extracts.

® The final outcome of this study is to provide the summary of the academic
literature for establishing the fruits and plant as a natural source of the
antioxidants.
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The Relevant Category: Health Care and Resources Sustainability

This study discusses significance of plants/fruits as natural antioxidants. The role of the
antioxidants is to scavenge/hunt free-radicals present the human body owing to natural
metabolism (i.e. conversion of food into energy). Therefore, presenting the summary of
the plants as natural antioxidants is exactly in accordance with the Saudi Vision.
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The Relevant Category: Environmental Sustainability and Agriculture and Public
Health

This review discusses the various methodologies utilized for the determination of
antioxidant activity and establishes the electrochemical methodologies best owing to
their environmental sustainability. The discussion on the natural plants and their role
as a tool to control free-radical (responsible for many diseases) falls directly under the
Ministry Vision.
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The Relevant Category: Environment, Agriculture, and Health

According to the University's Vision, food security is one of the most important
sustainable development goals at the global level and this study is very crucial for
achieving this goal. Growing interests are also observed in recent times for developing
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® The use of simulations and data-driven techniques were utilized as a tool to
identify the best methodology for the determination of antioxidants.
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® One of the potential beneficiaries of this review is the University based Research
groups that can utilize the outcomes assessed in this review.

® The results associated with antioxidants of the fruits/plants directly benefit Public
Health officials.

® Food factories and markets can also utilize the outcomes presented in this review.
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The electrochemical techniques should be applied in conjugation with the
chromatographic technique for the determination of antioxidant capacity. During the
study of the correlation of the electrochemical techniques with the conventional
methodologies, the fact that the electrochemical techniques are used to measure the
TAC rather than measuring the particular antioxidants for the particular reaction should
not be ignored. The cumulative antioxidant potential should be considered to be a
preferable approach in determining the selective antioxidants via particular reactions.
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Abstract: In recent years, the growing research interests in the applications of plant and fruit extracts
(synthetic/stabilization materials for the nanomaterials, medicinal applications, functional foods, and
nutraceuticals) have led to the development of new analytical techniques to be utilized for identifying
numerous properties of these extracts. One of the main properties essential for the applicability of
these plant extracts is the antioxidant capacity (AOC) that is conventionally determined by spec-
trophotometric techniques. Nowadays, electrochemical methodologies are emerging as alternative
tools for quantifying this particular property of the extract. These methodologies address numerous
drawbacks of the conventional spectroscopic approach, such as the utilization of expensive and
hazardous solvents, extensive sample pre-treatment requirements, long reaction times, low sensitivity,
etc. The electrochemical methodologies discussed in this review include cyclic voltammetry (CV),
square wave voltammetry (SWV), differential pulse voltammetry (DPV), and chronoamperometry
(CAP). This review presents a critical comparison between both the conventional and electrochemical
approaches for the quantification of the parameter of AOC and discusses the numerous applications
of the obtained bioextracts based on the AOC parameter.

Keywords: antioxidant capacity; antioxidants; plant extract; spectrophotometric technique; cyclic voltammetry

1. Introduction

During the metabolic conversions of food into the energy, excess amounts of the free
radicals are constantly generated in the human body. These unstable and highly reactive
free radical species are a constant threat to the constituents of the cells (particularly the
genetic materials) and destroy the constituents via numerous destructive mechanisms [1].
Therefore, the modulation of the concentration of these free radical species is an essential
task [2]. Though oxidative metabolism plays an essential role in the survival of our cells,
the production of free radicals (along with some other reactive oxygen species) during
this process still causes various oxidative changes [3]. However, we are not defenseless
against these free radicals and their relentless attack. This is attributed to the presence of
certain molecules in our bodies called antioxidants. Antioxidants operate in two ways in
order to address the issue of the oxidative stress in the human body: (1) the antioxidants

Antioxidants 2022, 11, 1205. https:/ /doi.org/10.3390/antiox11061205
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ABSTRACT Y

Marigold flowers have of great importance in the horticultural sector as an
ornamental plant that is used not only in flavoring of foods, but also in the
pharmaceutical and medicinal industries. The current study was carried out in
pots under greenhouse conditions to evaluate the response of marigold plants
to foliar application of salicylic acid (SA) and potassium humate (KH) using two
growth media. Physiological and biochemical parameters were extensively
evaluated along with the oil and beta carotene production potential of
marigold plants. Different doses of SA (50, 100, 150, and 200 mg L™") and KH
(500, 1000, 1500, and 2000 mg L~") were applied. Both SA and KH treatments
significantly increased all studied vegetative growth parameters except plant
height. The oil content of marigold flowers increased by foliar application of SA
and KH up to 100 and 1000 mg L™, respectively, whereas the highest oil yield
was recorded after application 1000 mg L™ of KH. Therefore, production of
marigold flowers could be achieved using poor growing media like sand, and
further studies concerning different alternative growing media, particularly
eco-friendly and cheap materials, are needed.
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® Proper agricultural practices can increase the antioxidant content of cultivated
plants.
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The Relevant Category: Sustainability of Resources

The Saudi vision 2030 in that the vision 2030 aims to increase the self-sufficiency of
vegetables and fruit and adopting recommended modern approaches to improve
productivity and quality of horticultural crops. This research study can benefit the vision
by encouraging organic farming using some eco-friendly materials, which achieves the
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The Relevant Category: Environmental Sustainability and Agriculture

The current study aimed to use some eco-friendly substances as plant growth
promotors under different soils to improve plant productivity and quality. Thus, the
study can contribute achieving eco-sustainability in agricultural field, especially
cultivation of medical and ornamental plants in sandy soils, which represent the largest
percentage of Kingdom’s soils.

ey illo diedd] doltiwd : b ly Y/ Jlzo

o Ll gt il oS Anndl Ayl slgll (amy ol J) Adlad ! dulyudl Gug
& Ayl gl llsg diogamg colid! &) cpuss ol oo 2ol (e Ailiea 193
e agdall Sl Al Sl § Balss (SO Jlell § audodl Aoliwd! §edms
ALl o5l oo el Besddl s A kol sl Y1 d},.b




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia
(Issue 1)

DA

(981 ikl i gl e il A ol 0 S | i g 5 Bank Albilad
ITS CONNECTION WITH THE UNIVERSITY IDENTITY it Ll ol gl el sy
The Relevant Category: Agriculture and Environment el g eyl - bl Jlzo

One of the priorities of the university’s identity is to achieve food security and
environmental sustainability. Thus, this study was closely linked to the achievement of
the university’s identity, as this study aims to increase the productivity of the marigold
plants, especially in sandy soil, which represent the largest percentage of the Kingdom’s
soils.
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Abstract

Marigold flowers have great importance in the horticultural sector as an ornamental plant that is used not only in flavoring
of foods, but is also important in the pharmaceutical and medicinal industries. The current study was carried out in pots
under greenhouse conditions to evaluate the response of marigold plants to foliar application of salicylic acid (SA) and
potassium humate (KH) using two growth media. Physiological and biochemical parameters were extensively evaluated
along with the oil and beta carotene production potential of marigold plants. Different concentrations of SA (50, 100, 150,
and 200mg L) and KH (500, 1000, 1500, and 2000 mg L-') were applied as foliar application in different soil growth
media. Applied SA and KH treatments significantly increased all studied vegetative growth parameters except plant height,
which remained nonsignificant. Enzymatic antioxidant activities were also enhanced under applied treatments of SA and
KH. These activities were increased in the case of KH up to 1500 mg L', whereas this trend was recorded up to 200 mg L-!
in the case of SA with the exception of catalase. Photosynthetic parameters and chlorophyll fluorescence were decreased
with increased doses of SA up to 200mg L, but this trend was typically the opposite for KH in both growth media.
The oil productivity of marigold flowers increased up to 100 and 1000mg L' of SA and KH, respectively, whereas the
highest oil yield was recorded after application 1000mg L' of KH. Therefore, production of marigold flowers could be
achieved using poor growth media like sand, and further studies concerning different alternative growth media, particularly
ecofriendly and cheap materials, are needed.

Keywords Antioxidants - Beta-carotene - Catalase - Peroxidase - Electrolyte leakage
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nanocomposite: correlation of structural, optical, and pH sensing properties.
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Sol-gel technique was employed to synthesize zincite-supported silica-titania
nanocomposite (ZSTC) at a low-temperature 70 °C. Afterward, cresol red was
encapsulated in ZSTC for fast response and a broad pH range 1-12. VP-SEM
possessed the smooth porous morphology of ZSTC which changed into
raspberry-like porous crack-free morphology after CR encapsulation. EDS
revealed the uniform elemental distribution before and after CR encapsulation
within ZSTC. HR-TEM analysis confirmed the mesoporosity of both
nanocomposites. The ZSTC exhibited Ra around 1 nm, grain size 115 nm — 220
nm but after encapsulation, the Ra increased up to 6 nm and the grain size
decreased to 49 nm - 81 nm. Both nanocomposites revealed the
heterogeneous chemical bonding with metal species and functional groups.
The ZSTC exhibited transmission 87 % and a refractive index (n) 1.48 at 632.8
nm which varied transmission 86 % and n around 1.49 after CR encapsulation.
A fast color response time of 0.5 s at pH 12 with pka of approximately 8 is
detected for CR/ZSTC. The repeatability with negligible error confirmed the
stability of both nanocomposite sols. Experimental findings suggested that
synthesized CR/ZSTC has the capability of optical pH sensing determinations
in every field of life including food and environmental research.
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® Sol-gel technique was employed to synthesize zincite-supported silica-titania
nanocomposite (ZSTC) at a low-temperature 70 °C.

® Cresol red encapsulated ZSTC exhibited fast response 0.5 s at pH 12 in terms of
color variations and a broad pH range 1-12.

® HR-TEM analysis confirmed the mesoporosity which is advantageous for pH
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The Relevant Category: National Industry

The manufacture and development of sensors has multiple industrial applications. It is
one of the strategic objectives of the Saudi Vision 2030, as there are several national
companies that can adopt the idea of the project in line with the needs and
requirements of the labour market in Saudi Arabia.
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The Relevant Category: Environmental Sustainability and Agriculture

The major issue is to get the stress-free (cracks) nanostructures that possess rapid
response at a dynamic pH range. The formation of a highly porous matrix is achievable
by CTAB and itis observed that the synthesized porous nanocomposite could effectively
host sensing species and enhanced the opto-chemical sensors' efficiency.
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The Relevant Category: Health, Environment and Manufacture

This research is clearly related to environment, health, and food tracks. An optical pH
sensor has significant importance in environmental monitoring and biomedical
research. Even in food conservation and food safety, colorimetric sensors are of great
importance that detects/perceive the release of different chemicals/gasses (volatile
organic vapours) from rotten food.
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® Ease Synthesis procedure of porous nanomaterials.
® Ensure the crack-free surface of the materials or encapsulation of dye into matrix
for pH sensing.

® Forsensing applications in harsh environments or in intense basic environment.
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® For photonic devices applications
® Opto-chemical sensors.

® Porous functional nanomaterials matrix
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ARTICLE INFO ABSTRACT

Keywords:

Zincite

Silica-titania nanocomposite
creosol red dye

ph sensing Sol-gel method

Owing to fast-response and broad pH range, sol-gel-based zincite (zinc oxide) supported silica-titania nano-
composite (ZSTC) and cresol red encapsulated ZSTC (CR/ZSTC) are synthesized at low- temperature. SEM and
EDX mapping exhibited that CR/ZSTC had a raspberry-like porous structure with uniform distribution of ele-
ments. The ZSTC exhibited a Ra (surface roughness) 1 nm, transmission 87%, and a refractive index (n) 1.48. The
CR/ZSTC exposed Ra ~ 6 nm, transmission 86%, and n around 1.49 at 633 nm. A fast color time response of 0.5 s

at pH 12 and a high pKa value around 8 is detected. Experimental findings suggested that synthesized CR/ZSTC
has the potential for optical pH sensors.

1. Introduction

Currently, an optical pH sensor has significant importance in envi-
ronmental monitoring and biomedical research. Even in food conser-
vation and food safety, colorimetric sensors are of great importance that
detects/perceive the release of different chemicals/gasses (volatile
organic vapors) from rotten food. To detect the hydrogen ions in the
solution, it is used as an acid-based indicator [1]. The structural and
optical properties such as fluorescence, absorption, refractive index,
reflectance, color, etc. of an optical sensor are varied by the interaction
between the hydrogen ions and the indicator dye. The variations in
optical characteristics can be measured by determining the pH value of
the solution. Silica is a well-known host matrix for pH dye encapsula-
tions [2]. However, due to its particle agglomeration behavior, the silica
matrix suffers from dye leakage, and during aging, mechanical stress
(cracks) is initiated by the evaporation of volatile compounds, which
weaken the sensing response or instability of sol [3]. Moreover, most of
the reported silica-based optical pH sensors have sensitivity problems
such as low pH range and short lifetimes owing to leaching out of the
indicator dye from the host matrix [4]. Therefore, titania is mixed with
silica for efficient sensing activities, smooth morphology, low rough-
ness, and low optical losses. Though, titania crystallites self-assembled
the surfactant micelles and increased the oxidizing -capability.

* Corresponding author.
E-mail address: siislam@kfu.edu.sa (S. Islam).

https://doi.org/10.1016/j.materresbull.2022.111967

However, due to the small surface area, titania is not effective for
sensing. Therefore, the ZnO (zincite) is doped in silica-titania nano-
composite for mesoporosity, uniform structure, and strength of the
nanocomposite through gel polymerization. Moreover, zincite has a
refractive index 1.9 and low optical losses. Thus, silica is supported with
zincite and titania to minimize the surface tension of silica sol, low
optical losses, and improve the sensing capabilities. Moreover, a sur-
factant cetyltrimethylammonium bromide (CTAB) was introduced to
improve the dye-matrix interaction. Furthermore, the aspects of the
sensing process can only be defined by dye encapsulation within the
matrix; hence, dye selection is a critical step. The ability of creosol red
(CR) to detect basic media (ammonia in aqueous solution), and its
interaction with the analytes caused absorption variations (color
changes) of the optical sensors, making it a high potential sensing ma-
terial for that reason CR is being chosen. Moreover, it possesses efficient
behavior towards ionic strength. The sol-gel process is appropriate for
the organic dye’s immobilization into a porous matrix because of
various aspects including high surface area, porous structure, and low
temperature [5].

The major issue is to get the stress-free (cracks) nanostructures that
possess rapid response at a dynamic pH range. Additionally, stability
and repeatability are crucial challenges for applied applications.
Therefore, the difficulties are minimized by the zincite-supported silica-
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The influence of cement replacement by rice husk ash (RHA) and silica fume
(SF) is explored in this study. The binary mix with 20% RHA (RHA20) as well
as a ternary mix having 33% RHA along with 7% SF (RHA33SF7) presented
highest strengths. The SEM-EDS analysis revealed the formation of dense and
compact microstructure in RHA20 and RHA33SF7. Moreover, an increase in
the Brunauer-Emmett-Teller surface area along with a reduction in intruded
volume, proved the densified pore structure of these mixes. The results of the
Fourier transform infrared (FTIR) spectroscopy showed a significant shift in the
band from 955 to 977 cm— 1 due to addition of RHA and SF that causes large
amounts of C-S-H gels to form in these mixes. Moreover, both FTIR and
thermogravimetric analysis analyses also showed significant reduction of their
portlandite phase. A relatively lower CO2-eq (equivalent to kg CO2) per MPa
for RHA20 and RHA33SF7 indicates the significant positive impact of using
higher amounts of regionally available supplementary cementitious materials
in producing green concretes due to their reduced Global Warming Potential.
The current findings demonstrated both RHA and SF to be used in concrete
industry as a possible revenue source for developing sustainable concretes
with high performance.
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STUDY OUTCOMES o gl by gy
® Asignificantincrease in concrete strength was observed for replacing 20% cement 438 sle s ciasdl! (o 720 Jldiuel i &luysed) daglie @ Wgiae baby clasgl @
with rice husk ash. Byl

® The global warming potential (GWP) per unit volume of concrete (CO2-eq/m3)
decreased with decreasing amount of Portland cement simultaneously with an
increase in amounts of rice husk ash.

® A remarkable decrease in GWP (only 293) was observed when 50% cement
replaced with 40% rice husk ash in combination with 10% silica fume as
compared to the highest GWP of 522 when 100% cement used.
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The Relevant Category: Resources Sustainability

The result of current study shows that the use of rice husk ash (an agricultural
waste) as a partial substitute of cement leads to production of economical, and
green concrete, which would consequently lead to decreased greenhouse gas
emissions and conservation of natural resources, in line with Saudi Vision

2030.
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The potential use of agro-wastes (such as rice husk in current study) in cement
and concrete industry is an effort to ensure the protection of environment
(resources sustainability) in addition to meeting the socio-economic needs.
Moreover, this would also lead to enhance concrete's performance along with
its reduced carbon footprint.
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The Relevant Category: Environment and Agriculture

Researchers of KFU believe that the current research of utilizing the agricultural
waste (rice husk ash) as a useful commodity for concrete production
(construction), is fully aligned with the KFU identity of environment and
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agriculture, providing farmers with a new source of income and reduces its At
potential burden on environment.
POTENTIAL BENEFITS alisk u’i

® An efficient management of waste of agro industry in construction to meet fast
growing construction needs and maintain future economic sustainability (Saudi
vision 2030).

® Protection of land and conservation of natural resources by decreasing needs of
raw materials in cement manufacturing (resources sustainability).

® Using rice husk ash in concrete production is a viable option for local concrete
producers (stronger, durable, and sustainable concrete).
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® University Research in collaboration with top rank national and international
universities.

® Private (ready mix concrete plants, housing) and Government (Municipalities,
Saudi investment recycling company) sectors.

® Ministry of environment, water, land and agricultural.
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“POTENTIAL COMMERCIALISED PRODUCTS

® Researchers are in communication with local ready-mix concrete (RMC)
producers and the Saudi investment recycling company (SIRC) to explore the
potential applications of agro-waste (rice husk ash) in making sustainable
concrete products. RMC producers are keen to achieve economic sustainability
and durable concrete products in the Kingdom. SIRC is mainly targeting
environmental and sustainability goals outlined in Kingdom's Vision 2030 by
developing waste management and recycling models to ensure zero waste and
preserve natural resources.
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ARTICLE INFO ABSTRACT

Keywords:
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Global warming potential
Microstructure and pore structure
Rice husk ash
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Water absorption

The influence of cement replacement by rice husk ash (RHA) and silica fume (SF) is explored in this study.
Several microstructural and mechanical properties of the control and different binary and ternary blends of
concrete with various amounts of cement, RHA and SF were determined. The binary mix with 20% RHA (RHA20)
as well as a ternary mix having 33% RHA along with 7% SF (RHA33SF7) presented highest strengths which is
further confirmed from their lowest water absorption and apparent porosity values. The SEM-EDS analysis
revealed the formation of dense and compact microstructure in RHA20 and RHA33SF7 probably due to the
calcium hydroxide (CH) and highly dense calcium silicate hydrate (C-S-H) phases. Moreover, an increase in the
Brunauer-Emmett-Teller surface area along with a reduction in intruded volume, as determined by the Ny
adsorption isotherm analysis, proved the densified pore structure of these mixes. The results of the Fourier
transform infrared (FTIR) spectroscopy showed a significant shift in the band from 955 to 977 cm™! due to
addition of RHA and SF that causes large amounts of C-S-H gels to form in these mixes. Moreover, both FTIR and
thermogravimetric analysis analyses also showed significant reduction of their portlandite phase. In addition to
enhanced micro-structural and mechanical performances, a relatively lower COs-eq (equivalent to kg CO3) per
MPa for RHA20 and RHA33SF7 indicates the significant positive impact of using higher amounts of regionally
available supplementary cementitious materials in producing green concretes due to their reduced Global
Warming Potential. The current findings demonstrated both RHA and SF to be used in concrete industry as a
possible revenue source for developing sustainable concretes with high performance.

1. Introduction

The heterogeneous combination of natural and synthetic constitu-
ents results in a robust composite material, i.e., concrete, one of the most
abundantly used versatile construction materials on planet earth. The
construction and infrastructure development of a country can be
attributed to the usage of concrete, which is evident from the significant
infrastructure development and mushrooming population throughout
the globe. This development has resulted in an enormous increase in
concrete production, which has reached beyond 25 billion tons per year
[1]. wWith the growing demand for concrete, cement production has also
surged to 4.1 billion tons annually, and it is predicted to reach 5 billion

tons by 2030 [2]. The current practices adopted in producing the con-
crete require a massive amount of natural and synthetic ingredients,
causing significant energy consumption and resource depletion, leading
to numerous environmental issues. One of the unprecedented challenges
the cement industry faces is the substantial CO, emissions. The pro-
duction of one ton of cement emits approximately one ton of COs.
Therefore, the cement industry alone accounts for 5 to 8% of global
greenhouse gas emissions each year. The present rate of carbon emis-
sions poses a severe threat to the current and future generations
regarding resource depletion, global warming, and climate change.
These issues collectively have made the research community think about
finding suitable alternative materials and processes that could be

* Corresponding author at: Department of Civil and Environmental Engineering, College of Engineering, King Faisal University, Al-Ahsa 31982, Saudi Arabia.

E-mail address: mgadir@kfu.edu.sa (M. Nasir Amin).
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Currently, hyperlipidemia is a growing health issue that is considered a risk factor for
obesity. Controlling body weight and modifying life style in most of cases are not
adequate and the condition requires medical treatment. Statin drugs (mainly
Atorvastatin (ATO) have been used broadly and for long time as medications for
handling higher levels of lipid, especially bad cholesterol, which accordingly controls
the prevalence of obesity. Still, the obstacle that stands in front of any formulation is
the poor solubility of the drug. Low solubility of ATO came up with poor absorption as
well as poor bioavailability. This paved the way for the present study, which aimed to
exploit nanotechnology and develop certain nanolipid carriers that could
accommodate hydrophobic drugs, such as ATO. Nanostructured lipid carrier (NLC)
containing ATO was fabricated using olive oil. Olive oil is natural plant oil possessing
confirmed hypolipidemic activity that would help in improving the efficacy of the
formulation. Via applying the Quality by Design (QbD) approach, one NLC formula
was selected to be optimized based on appropriate size and higher entrapment.
Optimized ATO-NLC was scrutinized for zeta potential, in vitro study and kinetic
profile. Moreover, stability testing and in vivo hypolipidemic behavior was conducted.
The optimized NLC formulation seemed to show particle size (254.23 nm) with
neutral zeta potential (-=1.77 mV) and entrapment efficiency (69.56%). The
formulation could be prolonged for 12 h and provided higher % of release (97.17%).
Stability testing confirmed the role of modifying the surface of the formulation with
PEG-DSPE in providing a highly stable formulation that could withstand three months
storage in two altered conditions. Ultimately, optimized ATO-NLC could successfully
lower total cholesterol level in rats induced with obesity and fed a high-fat diet.

ok gty i il Ll o BS Ao WS pudl 3 Ogaudl A 5ol JSCAS
el 039 § eS| Aglmay Aduall Coglaod Jyuad piny Lol (oo ST1 § el
pluil @5 s B bz alally pull § O3aud] Goiua e Blazll (sl al
e el a8 Aol Blaly anly Bllas (e crilialdygst puls gyall g cnsliad| ylie
8390k 335 Gl 9 e Jo e gSIl polig ¢ pull 905 (pe Alladl Sibigiud! § Sl
Ll Zossiad ! Sbodall gal g oliud 19331 Slie piay 5 .pasll Bl danb e
doliatal ¢ g po (ilialiygi¥l oligd il of e .addl @ Ogadd) Goius paisl
daiaty deladeiul dalgs W oML AlE e Toele dugumll Axb] dans @lliSy
3 931 Lz o0 ol 31 e @il « Aot eyl 8,508 el iyl oSl
Jis 2ga¥1 e duadl Jomy pgdip cegiud Of oSes @I olaall oML ey jugas
Cuj pladinly 4as slge (e sliall AL Lgil oluje adsal (3 Cus . oiliwld o3I
Ll il oo g1y pudl G905 olas o 45,ua] |las 93l s sLiasl o3 udg .oaii3ll
liall 565 AST e Lelgin | 3209 cwlid] pamedl (e 2l Busly gl Ao sl |
o pamiudl 8508 uled 03 LS aslddly Hhanudl Hlas! ] o3 0 2ld e dgdle
& wonlie g Laylast @3 @1 Bl oyl oplmidl bl guo § pdl 090 olii]
SEAI e lgin) 2aSy (gd (o 1.77-) Aady Sliceds A€ g (Shagili 254.23) sgu>
Aol 12 oo ASY dideld poiad o e 5yuddl 4 pamiwdl of LS (1 69.56) sgu> 3
sladl o i) 558 2aletlly ylyanadl Lasl JST(797.17) J) has Al Ay
A2pd G ] AN Bl Aado day U3y pasmtll Cud> gag dillal dling Buus Bygian
JoAutloSI Ggiua pads G dumdl pamiadl mmi ¢ Insls . M §9 38,400 51>
Osaudly @& Glis allan Ledis o3 @1 5 Bl Bsball olAL) § JalS JSay S
& 093! Cujs Oniliwliygs¥l o 53l s92s AST pamiall ol ¢ G L JI 28L2YL

Remarkably, ATO-NLC prepared with olive oil, in addition to shielding its surface, Al bl g duleld el e Jguazxd!
would provide a stable formulation that holds up the synergistic action between olive

oil and ATO.

STUDY OUTCOMES iy iyt

® New formulation used for lowering lipids.
® New formulation used for lowering risk of obesity.

® New formulation used for improving lifestyle.
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The Relevant Category: Quality of Life and Health Care

The Kingdom of Saudi Arabia, in its Vision 2030, has attached great importance to the
health care of citizens. This ambitious vision has been the main impetus for much
medical research aimed at improving the health of citizens and related to obesity
diseases. This study paid great attention to the use of nanotechnology in drug

manufacturing.
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The Ministry of Education is working hard to achieve the vision of the Kingdom 2030,
especially in the field of ambitious scientific research, which produces products that
can be traded. Accordingly, the research team worked to develop a therapeutic
formula for high blood lipids, and through research, the latest international
technologies in the pharmaceutical industry were used.
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King Faisal University has offered great attention to serving the community and the
local environment, especially in the field of health care. Therefore, this research was
chosen in line with the University's identity, health and agricultural development
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which are in terms of using natural products available in the local environment in Bgus abMe
order to develop new treatments.
POTENTIAL BENEFITS Salidud G’i

® Formulation with quick response.
® increasing bioavailability.

® Using Nanotechnology.
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® Providing the pharmaceutical factories with the new formula.
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Abstract: Currently, hyperlipidemia is a growing health issue that is considered a risk factor for
obesity. Controlling body weight and modifying life style in most of cases are not adequate and the
condition requires medical treatment. Statin drugs (mainly Atorvastatin (ATO)), have been used
broadly and for long time as medications for handling higher levels of lipid, especially bad cho-
lesterol, which accordingly controls the prevalence of obesity. Still, the obstacle that stands in front
of any formulation is the poor solubility of the drug. Low solubility of ATO came up with poor
absorption as well as poor bioavailability. This paved the way for the present study, which aimed
to exploit nanotechnology and develop certain nanolipid carriers that could accommodate hy-
drophobic drugs, such as ATO. Nanostructured lipid carrier (NLC) containing ATO was fabricated
using olive oil. Olive oil is natural plant oil possessing confirmed hypolipidemic activity that
would help in improving the efficacy of the formulation. Via applying the Quality by Design (QbD)
approach, one NLC formula was selected to be optimized based on appropriate size and higher
entrapment. Optimized ATO-NLC was scrutinized for zeta potential, in vitro study and kinetic
profile. Moreover, stability testing and in vivo hypolipidemic behavior was conducted. The opti-
mized NLC formulation seemed to show particle size (254.23 nm) with neutral zeta potential (-1.77
mV) and entrapment efficiency (69.56%). The formulation could be prolonged for 12 h and pro-
vided higher % of release (97.17%). Stability testing confirmed the role of modifying the surface of
the formulation with PEG-DSPE in providing a highly stable formulation that could withstand
three months storage in two altered conditions. Ultimately, optimized ATO-NLC could success-
fully lower total cholesterol level in rats induced with obesity and fed a high-fat diet. Remarkably,
ATO-NLC prepared with olive oil, in addition to shielding its surface, would provide a stable
formulation that holds up the synergistic action between olive oil and ATO.

Keywords: hypolipidemic; obesity; olive oil; atorvastatin; nanostructured lipid carrier

1. Introduction

Obesity is an excessive accumulation of body fat, which not only affects fitness and
well-being but also influences public health issues leading to various health problems [1].
In recent decades, the prevalence of obesity has increased all over the world and given
rise to a wide variety of complications, which could be one of the leading causes of death.
One could suffer from obesity due to several reasons, including lack of exercise, im-
proper diet, environmental factors or genetic factors [2]. Presently, obesity increases the

Nanomaterials 2022, 12, 2160. https://doi.org/10.3390/nan012132160
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Background: Cyanobacteria are considered as green nano-factories. Manipulation of
the size of biogenic silver nanoparticles is needed to produce particles that suit the
differentapplications such as the use as antibacterial agents. The present study attempts
to manipulate the size of biosynthesized silver nanoparticles produced by
cyanobacteria and to test the different-sized nanoparticles against pathogenic clinical
bacteria. Results. The three types of nanoparticles showed antimicrobial effects with the
smallest nanoparticles being the most efficient in inhibiting bacterial growth.
Discussion: Nanosilver particles biosynthesized by Cyanothece-like cyanobacterium
can serve as antibacterial agent against pathogens including multi-drug resistant strains.
The most appropriate nanoparticle size for efficient antimicrobial activity had to be
identified. Hence, size-manipulation experiment was conducted to find the most
effective size of nanosilver particles. This size manipulation was achieved by controlling
the amount of starting precursor. Excessive precursor material resulted in the
agglomeration of the silver nanoparticles to a size greater than 100 nm. Thereby
decreasing their ability to penetrate into the inner vicinity of microbial cells and
consequently decreasing their antibacterial potency. Conclusion: Antibacterial
nanosilver particles size can be manipulated by green synthesis. The use of biogenic
nanosilver particles as small as possible is recommended to obtain effective
antibacterial agents.
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STUDY OUTCOMES
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The Findings of the study can be summarised as follows
® The elucidation of the Broad-spectrum antibacterial action of biogenic silver
nanoparticles against multi-drug resistant pathogens.
® The feasibility of the use of cyanobacteria as a green platform for nanoparticles
synthesis.

® The Development of a protocol for size manipulation of nanoparticles.
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The Relevant Category: Health Care, Quality of Life and Resources Sustainability
This research can benefit the Saudi Vision 2030, in that:
® The study highlights the feasibility of using green nanotechnology for producing
bioactive pharmaceutics like silver nanoparticles.
® The study uses eco-friendly protocol for size manipulation for nanosilver
synthesis.
® The use of eco-friendly sustainable nanoparticles green source of renewable
growth
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The Relevant Category: Public Health and Environmental Sustainability and
Agriculture
The research of the current study benefits the Ministry vision in that;
® The feasibility of nanoparticles biosynthesis using sustainable renewable
resources of minimal growth requirements
® The cost-effectiveness in manipulating biological resources for size customisation
of biogenic nanoparticles
® The feasibility of using biogenic nanoparticles as antimicrobials in different
application

Fhiills Ad] o) iw g dale)] dmial] : L)Y Jlzmo
il Bauia iy aluiialy sl Sleunll Goantl Geliill Gour 5 2llad @
A5 gos llaio o5 LAS g5 lewd!| Jin Aol iuny
> panais g oSxill A slpedl 3ylsll § oSomill § K > o0 Blladll @
Lgume) Lgsld! Lozl
Aalisee Sligdaty SiligySeall OlslineS Lgumed| gildl Silogunmll pluseinl sous @

ITS CONNECTION WITH THE UNIVERSITY IDENTITY

dao ] dulghet dalsd

The Relevant Category: Health and Environment
The research benefits both the environment andHealth in that:
® The use of biogenic nanosilver particles against multidrug-resistant broad-
spectrum pathogens.
® The feasibility of use of eco-friendly green nanoparticles with no pollution or toxic
by-products unlike other methods.
® The ease of size manipulation of these biogenic nanoparticles for different
pharmaceutical applications.
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The research serves Environmental sustainability by
® The Production of biogenic nanosilver particles at a minimal cost. From
cyanobacteria which represent sustainable economic renewable resource for
biosynthesis of those particles
® Eradication of multidrug-resistant pathogens by nanosilver. particles that can be
supplemented in many pharmaceuticals
® Manipulation of nanoparticles size for different applications.
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This research can benefit many authorities that are interested in research
® Ministry of Health.
® Pharmaceutical companies.

® Environment agency.
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“POTENTIAL COMMERCIALISED PRODUCTS

This research can provide some products that are suggested to be marketable including
® (Cyanobacterial culture that can be grown on minimal media and with renewable
growth.

® Biogenic nanosilver particles of antimicrobial activity
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Abstract: Background: Cyanobacteria are considered as green nano-factories. Manipulation of the size
of biogenic silver nanoparticles is needed to produce particles that suit the different applications such
as the use as antibacterial agents. The present study attempts to manipulate the size of biosynthesized
silver nanoparticles produced by cyanobacteria and to test the different-sized nanoparticles against
pathogenic clinical bacteria. Methods: Cyanothece-like. coccoid unicellular cyanobacterium was
tested for its ability to biosynthesize nanosilver particles of different sizes. A stock solution of silver
nitrate was prepared from which three different concentrations were added to cyanobacterial culture.
UV-visible spectroscopy and FTIR were conducted to characterize the silver nanoparticles produced
in the cell free filtrate. Dynamic Light Scattering (DLS) was performed to determine the size of
the nanoparticles produced at each concentration. The antimicrobial bioassays were conducted on
broad host methicillin-resistant Staphylococcus aureus (MRSA), and Streptococcus sp., was conducted to
detect the nanoparticle size that was most efficient as an antimicrobial agent. Results. The UV-Visible
spectra showed excellent congruence of the plasmon peak characteristic of nanosilver at 450 nm for
all three different concentrations, varying peak heights were recorded according to the concentration
used. The FTIR of the three solutions revealed the absence of characteristic functional groups in the
solution. All three concentrations showed spectra at 1636 and 2050-2290 nm indicating uniformity of
composition. Moreover, DLS analysis revealed that the silver nanoparticles produced with lowest
concentration of precursor AgNOj3 had smallest size followed by those resulting from the higher
precursor concentration. The nanoparticles resulting from highest concentration of precursor AgNO3
were the biggest in size and tending to agglomerate when their size was above 100 nm. The three
types of differently-sized silver nanoparticles were used against two bacterial pathogenic strains with
broad host range; MRSA-(Methicillin-resistant Staphylococcus aureus) and Streptococcus sp. The three
types of nanoparticles showed antimicrobial effects with the smallest nanoparticles being the most
efficient in inhibiting bacterial growth. Discussion: Nanosilver particles biosynthesized by Cyanothece-
like cyanobacterium can serve as antibacterial agent against pathogens including multi-drug resistant
strains. The most appropriate nanoparticle size for efficient antimicrobial activity had to be identified.
Hence, size-manipulation experiment was conducted to find the most effective size of nanosilver
particles. This size manipulation was achieved by controlling the amount of starting precursor.
Excessive precursor material resulted in the agglomeration of the silver nanoparticles to a size greater
than 100 nm. Thereby decreasing their ability to penetrate into the inner vicinity of microbial cells and
consequently decreasing their antibacterial potency. Conclusion: Antibacterial nanosilver particles
can be biosynthesized and their size manipulated by green synthesis. The use of biogenic nanosilver
particles as small as possible is recommended to obtain effective antibacterial agents.

Antibiotics 2022, 11, 1003. https:/ /doi.org/10.3390/antibiotics11081003
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There is no doubt that the consumption of water, whether in civil life,
agriculture, animal farms, and factories, results in water with different
properties, physical and chemical. Thus, we say that the water has become
polluted and cannot be used in this way, as well as it cannot be drained
incorrectly, otherwise, it will cause pollution to another freshwater, whether
Surface water such as rivers, lakes, or even groundwater. The treatment of this
polluted water is one of the challenges facing many countries. Therefore, our
study aims to provide and produce nanomaterials that are useful in the process
of treating factory wastewater contaminated with hazardous organic dyes.
One of the commonly used and most important in textiles and other
commercial products is methylene blue dye. In this study, the effect of
photocatalysis on the decomposition of methylene blue dye in polluted water
was studied. In the study, composites were made of laser-induced-graphene
Zirconia nanomaterials. The graphene nanocomposites have the advantage of
increasing the photocatalytic effects in the decomposition of the methylene
blue dye. The results showed that the addition of graphene led to a significant
increase in the degradation process of this dye. The decomposition of
pollutants showed a significant effect of zirconia-graphene nanocomposites on
industrial wastewater treatment. These materials are considered promising in
the treatment of wastewater from factories that deal with these dyes.
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STUDY OUTCOMES
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® One outcome of this study is to develop nanomaterials based on graphene
nanostructures.

® One outcome of this study is to develop highly effective materials for wastewater
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® One outcome of this study is to treatindustrial wastewater polluted by methylene e8I
blue dye.
ITS CONNECTION WITH THE SAUDI VISION aSlodl 3“3” @m)‘

The Relevant Caregory: Resources Sustainability

The current study is related to the vision of the Kingdom of Saudi Arabia 2030 in the
Resources Sustainability. Water treatment is one of the major challenges in the Arab
region. Therefore, the development of water treatment technologies is one of the main
research issues. The current study is focusing on developing new methods and
nanomaterials for the treatment of industrial wastewater in textile factories.
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The Relevant Category: Environmental Sustainability and Agriculture

The current study is linked to the ministry’s vision in environmental sustainability and
agriculture, which directly contributes to the Kingdom’s 2030 vision. The current study
targets one of the most important priorities, which is the wastewater treatment.
Therefore, the study focused on the treatment of industrial wastewater contaminated
with one of the dyes used in textiles.
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The Relevant Category: Water
The currentstudy is related to the identity of King Faisal University in terms of its interest
in water. Water is one of the university's priorities in applied research to maintain the
sustainability of environmental resources and food security. The study is concerned
with the treatment of industrial wastewater contaminated with textile dyes using solar
energy techniques by photocatalysis processes.
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induced graphene. pyAln

® This research can benefit the photocatalysis application in water treatment.

® This research can benefitin treating the wastewater of textile industries.
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“POTENTIAL BENEFICIARIES

® Ministry of Environment, Water, and Agriculture can benefit from this research in
wastewater treatment.

® Textile factories can benefit from this research in wastewater treatment.

® Water research centres can benefit from this research in their treatment processes.
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® Thisproduct, especially laser-induced graphene, can be commercialized in various
research centres. The product can be commercialized in water research centres for
water treatment using solar energy as an experimental laboratory.
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Abstract: In this paper, the photocatalytic effect of zirconia/laser-induced graphene on the degrada-
tion of methylene blue was comprehensively studied. The average particle size measured by HRTEM
is 6 nm for both ZrO, and ZrO,/G10 samples, which explains the high-quality TEM imaging of iso-
lated squared sections of cubic particles. The weight percentages of Zr, O, and C elements using EDX
were 72.16, 18.56, and 9.28, respectively. These results confirm the formation of binary composites.
Moreover, Raman scattering exhibited that the spectrum of pure ZrO, was difficult to be detected
due to the high luminescence. However, ZrO, vibration modes were detected for ZrO,-graphene
nanocomposites at 1012, 615, 246, and 150 cm~ L. A shift of the D- and G-bands of graphene were
observed, where D-peak and G-peak were observed at 1370 and 1575 cm~! for ZrO, /5G and, 1361
and 1565 cm™! for ZrO,/10G, respectively. The shift is ascribed to the incorporation of graphene
into the surface of the oxide material. Compared to ZrO,, the newly fabricated ZrO,-graphene
nanocomposites have the advantage of increased photocatalytic effects. An adsorbent concentration
of 5 and 10 mg-L~! at room temperature over 240 min was observed to be suitable experimental
conditions. The kinetic results indicate that the practical results obtained are well expressed by the
first-order kinetic model at different concentrations. In addition, the results showed that the addition
of graphene led to a significant degradation process increase. The results also showed the significant
effect of the investigated ZrO,-graphene nanocomposites on the decomposition of methylene blue
cation. The decomposition of cationic pollutants showed a synergistic effect of the ZrO,-graphene
nanocomposites on wastewater treatment.

Keywords: ZrO,-graphene; laser-induced graphene; methylene blue; photocatalysis studies

1. Introduction

Zirconia (ZrO,) is an attractive material to scientists because of its great technological
importance. ZrO; is characterized by high hardness, stability, microbial, and high corro-
sion resistance [1]. It is a p-type wide-gap semiconductor material, characterized by the
availability of oxygen vacancies on its surface. This material is used in many applications
such as gas sensors [2], solid oxide fuel cells, and nitrogen oxides [3]. Depending on
several factors including the preparation method, ZrO, shows a bandgap ranging from 3 to
5 eV and this wide gap makes ZrO; a promising photocatalyst for hydrogen production in
hydrolysis [4,5]. Graphene, an atomic-thin two-dimensional carbon material, has attracted
enormous interest in the scientific community due to its exceptional electronic, electrical,
and mechanical properties [6]. It can be considered a ‘final”’ RO membrane because this

Separations 2022, 9, 185. https:/ /doi.org/10.3390/ separations9080185
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ABSTRACT e

The consumption of water in civil life, agriculture, animal farms, and factories,
results in water with different properties, physical and chemical. Thus, we say
that the water has become polluted and cannot be used in this way, as well as
it cannot be drained incorrectly, otherwise, it will cause pollution to another
freshwater, whether surface water such as rivers, lakes, or even groundwater.
The treatment of this polluted water is one of the challenges facing many
countries. Therefore, our study aims to provide and produce nanomaterials
that are useful in the process of treating factory wastewater contaminated with
hazardous organic dyes. One of the commonly used and most important in
textiles and other commercial products is Congo red dye. In this study, the
effect of photocatalysis on the decomposition of Congo red dye was studied. In
the study, composites were made of laser-induced graphene-doped nickel and
gallium oxide nanomaterials. The graphene nanocomposites have the
advantage of increasing the photocatalytic effects in the decomposition of the
Congo red dye. The results showed that the addition of graphene led to a
significantincrease in the degradation process of this dye. These nanomaterials
are considered promising in the treatment of wastewater from factories that
deal with Congo red dye.
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® One outcome of this study is to develop nanomaterials based on graphene
nanostructures.

® One outcome of this study is to develop highly effective materials for wastewater
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® One outcome of this study is to treat industrial wastewater polluted by Congo goeLy|
red dye.
ITS CONNECTION WITH THE SAUDI VISION aSlodl &M ém)‘

The Relevant Category: Resources Sustainability

The current study is related to the vision of the Kingdom of Saudi Arabia 2030 in the
Resources Sustainability. Water treatment is one of the major challenges in the Arab
region. Therefore, the development of water treatment technologies is one of the main
research issues. The current study is focusing on developing new methods and
nanomaterials for the treatment of industrial wastewater in textile factories.
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The Relevant Category: Environmental Sustainability and Agriculture

The current study is linked to the ministry’s vision in environmental sustainability and
agriculture, which directly contributes to the Kingdom’s 2030 vision. The current study
targets one of the most important priorities, which is the wastewater treatment.
Therefore, the study focused on the treatment of industrial wastewater contaminated
with one of the dyes used in textiles.
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The Relevant Category: Environment

The currentstudy is related to the identity of King Faisal University in terms of its interest
in water. Water is one of the university's priorities in applied research to maintain the
sustainability of environmental resources and food security. The study is concerned
with the treatment of industrial wastewater contaminated with textile dyes using solar
energy techniques by photocatalysis processes.
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induced graphene. gy

® This research can benefit the photocatalysis application in water treatment.

® This research can benefit in treating the wastewater of textile industries.

ol Allae § Agiall Slpamll Geas § demdl 1 wsds 0 o Ses
Amradd] oleliall Zoslall sl Axllas § o) 1wy ol oSes @

_POTENTIAL BENEFICIARIES

’|§|l“lil “ilii 0

® Ministry of Environment, Water, and Agriculture can benefit from this research in
wastewater treatment.

® Textile factories can benefit from this research in wastewater treatment.

® Water research centers can benefit from this research in their treatment processes.
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® Thisproduct, especially laser-induced graphene, can be commercialized in various
research centers. The product can be commercialized in water research centers for
water treatment using solar energy as an experimental laboratory.
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W N

Abstract: We studied the effect of the mixed phase of nickel oxide—gallium oxide-graphene (NiO-
GayO, /G) heterostructure nanocomposite on the photocatalytic degradation of Congo red dye. The
effect was investigated based on NiO-Gay O, junction, NiO-graphene, and Ga,;O,-graphene contacts.
The laser-induced graphene was embedded into NiO and NiO-Ga;O,. Raman spectra confirmed
the fabrication of disordered graphene and the mixed phase between the oxides and graphene.
HRTEM showed that very fine nanoparticles for both NiO and Ga,O, with a size of ~7-10 nm were
synthesized. Elemental compositional expressed the formation mixed phase. The effect of graphene
content was investigated at 2 and 10% wt with NiO and the heterojunction of NiO-Ga,O,. The
photocurrent studies was measured of these nanocomposite film deposited on two interdigitated
gold electrodes, biased by 5.0 V and irradiated by the UV source. The results of photocatalysis

E.I;a?!a(tfeosr measurements indicated an improvement occurred upon the heterojunction between Ga, O, and NiO,
Citation: Shaalan, N.M.; Rashad, M.; however, a dramatic improvement was observed with the addition of graphene of 10%. The results
Awada, C. Synergistic Effect of expressed that the ternary phase of p-NiO/n-Ga,O, /graphene is promising in the photocatalytic
NiO-Ga;0,-Graphene application toward Congo red decomposition.

Heterostructures on Congo Red
Photodegradation in Water. Keywords: NiO-Ga,O, heterojunction; ternary nanocomposite; graphene; Congo red; photocatalytic
Separations 2022, 9,201. https://

doi.org/10.3390/separations9080201

Academic Editor: Cheng Zhu
1. Introduction
Received: 8 July 2022

Accepted: 30 July 2022
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Regarding the safe drinking and cleansing of water, there are still certain unanswered
questions that need to be addressed on a priority basis in the relevant study fields. Recently,
the development of environmentally friendly, supportable nanomaterials with distinctive
Publisher’s Note: MDPlstays neutral - advantages such as superior efficiency, selectivity, and achievable stability have emerged
with regard to jurisdictional claims in - a5 g top priority [1]. At this time, it was found that it is necessary to introduce and develop
published maps and institutional affil- - hjohly effective and sensitive techniques to remove pollutants from water. Therefore, it
fations. has been confirmed that catalytic oxidation is one of the effective techniques for organic

pollutants [2]. There are many industries, including the leather, paper, plastics, textiles,
food processing, printing, cosmetics, pharmaceuticals, and other industries that deal with
organic and inorganic dyes. These pigments, when present in wastewater, can negatively
affect the surrounding water environment, including others. These dyes can cause serious
health problems for humans and animals, such as mutations and cancer [3]. It is known that
the use of sunlight in the photolysis of wastewater is an energy-saving method, especially
conditions of the Creative Commons 1O get rid of organic dye [4]. It is known that photocatalysis has gained high interest in
Attribution (CC BY) license (https://  the use of semiconductor materials due to its many applications in many areas such as
creativecommons.org/ licenses/by/ hydrogen production, removal of heat-resistant pollutants, as well as the self-cleaning of
10/). surfaces. However, the wide bandgap of metal oxides may reduce their ability to absorb

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article

distributed under the terms and
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Plant Growth-Promoting Bacterium from Non-Agricultural Soil Improves Okra
Plant Growth.
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ABSTRACT e

Beneficial soil microorganisms influence nutrient recycling, soil fertility, plant
growth, and productivity and reduce chemical fertilizer application. This study
aimed to isolate bacteria from non-agricultural soils in the Al-Ahsa region and
characterize the bacteria with the best biostimulating characteristics at the
physiological, biochemical, and molecular level. DPM17, a bacterial isolate,
promotes plant growth through phosphate solubilization, nitrogen fixation,
and ammonia production. DPM17 also produces the phytohormones, indole
acetic acid and gibberellin, and ammonia. Additionally, DPM17 grows in the
presence of up to 10% NaCl, indicating its halophilic nature. DPM17 was
identified as Bacillus baekryungensis based on comparative sequence analysis
of the 165 rRNA gene. The positive effect of this bacteria strain on the growth
of the okra plant appeared, after injecting sterilized okra seeds with these
bacteria. The results showed a significant increase in root length, number of
secondary roots, plant length and dry weight. The results clearly indicate that
the bacterial strain promotes the growth of the okra plant in an
environmentally friendly way, and can be exploited to produce biofertilizers
developed from bacteria isolated from Al-Ahsa soil and adapted to it, which
gives ita competitive advantage over others in sustainable agriculture and food
security in Saudi Arabia.
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® One outcome of this study is exploiting non-agricultural soils as a biological
resource.

® Second outcome is obtaining effective eco-friendly bacteria to increase okra
growth.

® Third outcome is exploiting such bacteria to develop efficient biofertilizers for
sustainable agriculture and food security in Saudi Arabia.
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The Relevant Caregory: Resources Sustainability

This research is relevant to the Saudi Vision 2030 (Resources Sustainability) because
eco-friendly bacteria were isolated from soils as natural resources. Such plant growth
promoting bacteria were able to provide plants with essential nutrients such as
nitrogen. They can be exploited as biofertilizers to improve soil fertility and plant
productivity.
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The Relevant Category: Environmental Sustainability and Agriculture

This research is relevant to the Ministry Vision (Environmental sustainability and
Agriculture) as plant beneficial bacteria were obtained from non-agricultural soils. Such
bacteria were proven to stimulate growth of okra plants eco-friendly via different
mechanisms including phytohormones production, thereby reducing the application of
chemical fertilizers, which have potential environmental hazards.
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The Relevant Category: Agriculture

This research has a direct connection with the University Identity because eco-friendly
bacteria were isolated from Al-Ahsa soil. Such bacteria significantly enhanced the
growth of the economic plant, okra and reduced the use of chemical fertilizers that have
potential environmental consequences. They can be developed as the from non-
biofertilizers to improve soil fertility and plant productivity.

L 11 DL, Jies
85 o Al Aaluiadly Ae 301 Jlma § Analeell Aigee 39 JSC Aualyull oda cdasyf
LSl o Gl ¢ aLard¥l el Bl gai a3a3 esllatunl celustl 25 o0 i€y pe
OScasg agdandl gtedl 5181 O3 AleasSI Sloail! altiiul (o domis dil] Adpiso

bl Azl 5 LAY Bugias i) o> SlasS LSl oda pl il

POTENTIAL BENEFITS balimud) 429)
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® Second benefitis apply such bacteria to improve okra plant growth.

® Third benefit is to apply such bacteria to enhance soil fertility.
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® Ministry of agriculture.
® Okra farmers.

® Ministry of industry.
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_POTENTIAL COMMERCIALISED PRODUCTS

® This research can be commercialised by production of biofertilizers developed
from such bacteria, in a commercial scale.
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Abstract: Beneficial soil microorganisms influence nutrient recycling, soil fertility, plant growth,
and productivity and reduce chemical fertilizer application. This study aimed to isolate bacteria
from non-agricultural soils in the Al-Ahsa region and characterize the bacteria with the best biostim-
ulating characteristics at the physiological, biochemical, and molecular level. DPM17, a bacterial
isolate, promotes plant growth through phosphate solubilization, nitrogen fixation, and ammonia
production. DPM17 also produces the phytohormones, indole acetic acid (IAA; 4.516 pg mL™?) and
gibberellin (1.33 pg mL"), and ammonia (0.06 ug mL). Additionally, DPM17 grows in the presence
of up to 10% NaCl, indicating its halophilic nature. DPM17 was identified as Bacillus baekryungensis
based on comparative sequence analysis of the 16S rRNA gene, and neighbor-joining phylogenetic
analyses indicated that DPM17 was 96.51% identified to Bacillus sp. DPM17 inoculation substan-
tially improved Abelmoschus esculentus (okra) root length, lateral root count, and dry weight from
7.03 to 9.41 (p = 0.03), 3.2 to 7.2, and 6 to 13 mg (p = 0.032), respectively. The results suggest that
DPM17 enhances plant growth and can be exploited to develop efficient formulations for sustaina-
ble agriculture and food security in Saudi Arabia.

Keywords: Bacillus; Abelmoschus esculentus; biostimulation; non-agricultural soils

1. Introduction

Soil microbiota function in nutrient recycling, such as carbon and nitrogen, enhanc-
ing soil quality, increasing crop yield, and decreasing the application of chemical fertiliz-
ers [1]. Plant growth-promoting bacteria (PGPB) stimulate plant growth via bioactive
compound production, iron sequestration, and inorganic phosphate solubilization,
among others. PGPB also enhance the rhizoremediation of petroleum hydrocarbons and
phenol biodegradation [2,3] and reduce heavy metal uptake by plants [4]. Thus, they can
be used for a wide range of industrial and biotechnological applications.

Abelmoschus esculentus (okra) is important in the human diet due to its high carbohy-
drate, fat, protein, mineral, and vitamin content. It is also used in medicine and industry
[5]. The low bioavailability of essential nutrients and high salinity of soils negatively affect
okra growth and productivity in Saudi Arabia [6]. Increasing okra production via appli-
cations of synthetic chemical fertilizers has potential hazards to the environment and as-
sociated organisms. Hence, searching for a safe, eco-friendly, and efficient strategy to in-
crease okra production is of high significance.

Various microbial groups, including Aeromonas encheleia and Pseudomonas azotofor-
mans isolated from earthworms, are affiliated with PGPB [7]. The biostimulation proper-
ties of PGPB isolated from Al-Ahsa, Saudi Arabia, have been investigated. Bacillus mega-
terium and Enterobacter cloacae were isolated from Medicago sativa root nodules and roots,

Agriculture 2022, 12, 873. https://doi.org/10.3390/agriculture12060873
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Development and Optimization of Nigella sativa Nanoemulsion Loaded with
Pioglitazone for Hypoglycemic Effect.
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ABSTRACT Juimlng

Diabetes mellitus (DM) is a metabolic disorder associated with an increased blood
glucose level. The world health burden of DM has increased as a result of numerous
causes that necessitates suitable treatment. Pioglitazone (PGZ) is a generally
prescribed medication for managing type Il diabetes. However, its low solubility
creates complications for its formulation. Therefore, the aim of the current study was
to incorporate PGZ into a nanoemulsion (NE) formulation prepared with Nigella
sativa oil (NSO) to boost the action of PGZ. To our knowledge, no previous study has
addressed the combination and synergistic effect of PGZ and NSO as a hypoglycemic
NE formulation intended for oral administration. An experiment was designed to test
several PGZ-loaded NE formulations, varying factors such as NSO, surfactant and co-
surfactant concentrations. These factors were investigated for their influence on
responses including particle size and in vitro release. An optimized PGZ-loaded NE
was selected and examined for its morphology, kinetic activity and stability. Further,
the anti-diabetic effect of the optimized formulation was evaluated using diabetically
induced rats. The optimized formula exhibited a good particle size of 167.1 nm and in
vitro release of 89.5%. A kinetic study revealed that the drug release followed the
Korsmeyer—Peppas mechanism. Additionally, the PGZ-loaded NE formulation was
found to be stable, showing non-significant variation in the evaluated parameters
when stored at 4 and 25 °C for a period of 3 months. In vivo investigation of the PGZ-
loaded NE formulation showed a significant reduction in blood glucose level, which
appeared to be enhanced by the presence of NSO. In conclusion, NS-NE could be a
promising nanocarrier for enhancing the hypoglycemic effect of PGZ.
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STUDY OUTCOMES
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® Access to an effective therapeutic formulation for type 2 diabetes.

® Development of a marketable pharmaceutical product.

® Utilizing nanotechnology for development and improvement of local
pharmaceutical products.
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The Relevant Category: Health Care

In line with the vision of the Kingdom 2030 in terms of interest in the field of health
care for citizens. The goal of this study was determined to be an aid to raise the level of
health by developing therapeutic formulations for locally prevalent diseases.
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In line with the vision of the Ministry of Education in terms of working to raise the
efficiency of scientific research and discreet international publication. From its
inception, this research aimed to have a therapeutic product used to solve one of the
most important chronic diseases, which is type 2 diabetes, from its outputs.
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Consistent with the identity of King Faisal University, which is food security and
environmental sustainability. The main objective of this health research was to use
natural products in the local environment to work on developing therapeutic systems.
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® Using natural products available in the local environment.
® Development of pharmaceutical manufacturing technology.

® Developing a therapeutic formula that can be manufactured locally.
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® Local pharmaceutical companies.

® Saudi Food and Drug Authority.
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® A therapeutic product that can be manufactured in local pharmaceutical
factories.
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Abstract: Diabetes mellitus (DM) is a metabolic disorder associated with an increased blood glucose
level. The world health burden of DM has increased as a result of numerous causes that necessitates
suitable treatment. Pioglitazone (PGZ) is a generally prescribed medication for managing type
II diabetes. However, its low solubility creates complications for its formulation. Therefore, the
aim of the current study was to incorporate PGZ into a nanoemulsion (NE) formulation prepared
with Nigella sativa oil (NSO) to boost the action of PGZ. To our knowledge, no previous study
has addressed the combination and synergistic effect of PGZ and NSO as a hypoglycemic NE
formulation intended for oral administration. An experiment was designed to test several PGZ-
loaded NE formulations, varying factors such as NSO, surfactant and co-surfactant concentrations.
These factors were investigated for their influence on responses including particle size and in vitro
release. An optimized PGZ-loaded NE was selected and examined for its morphology, kinetic activity
and stability. Further, the anti-diabetic effect of the optimized formulation was evaluated using
diabetically induced rats. The optimized formula exhibited a good particle size of 167.1 nm and
in vitro release of 89.5%. A kinetic study revealed that the drug release followed the Korsmeyer—
Peppas mechanism. Additionally, the PGZ-loaded NE formulation was found to be stable, showing
non-significant variation in the evaluated parameters when stored at 4 and 25 °C for a period of
3 months. In vivo investigation of the PGZ-loaded NE formulation showed a significant reduction in
blood glucose level, which appeared to be enhanced by the presence of NSO. In conclusion, NS-NE
could be a promising nanocarrier for enhancing the hypoglycemic effect of PGZ.

Keywords: diabetes; nanoemulsion; Nigella sativa; pioglitazone; optimization; hypoglycemia

1. Introduction

Diabetes mellitus is a public health issue and is a metabolic disorder that is a leading
cause of death [1]. It is associated with variation in the homeostasis of blood glucose
as a result of imperfections in insulin secretion that can lead to hyperglycemia [2]. The
prevalence of diabetes is influenced by factors such as an unhealthy diet, obesity, low
exercise levels, stress and genetic factors [3]. Diabetes is distinguished into two types,
types I and II, with most diabetic patients suffering from type II diabetes. The complications
associated with diabetes mellitus include eye problems, nerve damage, and renal and
cardiovascular disease [4]. Consequently, managing high blood glucose level is crucial.

Pioglitazone hydrochloride (PGZ) is an anti-diabetic drug belonging to the thiazo-
lidinedione group which has an insulin-sensitizing action [5]. Its capacity for the improved

Polymers 2022, 14, 3021. https:/ /doi.org/10.3390/ polym14153021
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ABSTRACT e

Oral fungal infection is a disease caused by some opportunistic fungi found in
the oral cavity. This study aims to find alternative antifungals to the antibiotics
that used regulatory against fungal infections. This study presents a new
method for the synthesis of silver nanoparticles using the leaves extract of one
of the wild plant that grows in Saudi (known as Ar-Rugamah or Al-Jazzab) as a
safe and effective anti-fungal agent. The formation of green synthesized silver
nanoparticles was verified using UV-visible spectroscopy, X-ray diffraction, and
infrared spectroscopy. The laboratory results showed, the inhibitory effect of
green synthesized silver nanoparticles against the growth and reproduction of
oral fungi. In addition, silver nanoparticles significantly inhibited the
production of fungal cell wall degrading enzymes by 30% - 45%. Interestingly,
green synthesized silver nanoparticles did not show any cytotoxicity on human
periodontal cells, and showed an effective treatment for reducing oral fungal
infection and inflammation by more than 80%, when applied topically on the
tongue of oral candidiasis mice model. Therefore, this study provide a novel
effective treatment method for oral fungal infections using green synthesized
silver nanoparticles.
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® Synthesis of safe anti-fungal agents.
® Effective treatment against oral fungal infections.

® Improving human health
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The Relevant Category: Health Care

Oral fungal infection is considered as dangerous fungal disease that threatens human
health and may cause death, especially in the case of patients suffering from
immunodeficiency diseases or undergoing chemotherapy. In this study, silver
nanoparticles were synthesized using a wild plant extract in Al-Ahsa, and the results
showed an inhibitory activity against oral fungal infection without any cytotoxicity.

D]y l5l sl ol 5ag <dsmaa] Zyleyd - DL, YT Jlzea
e 18 3 O Lud ¥ Boeso okt S Blaed] Aulaall alpadl (po ol) Byl (gguall ptad
ClaMall JI Gaaiaies o Aelill pads yalmel e Osilay oaill iyl Al § duols sligll
6 Sl palintis plaeial Ll Ladll &lows 7S] o3 dulydl s § sl

gl dpano gl 195 il SLpkad Gous s Lo LS mliall Cplaly eLus¥l an sy

ITS CONNECTION WITH THE MINISTRY VISION

81391 g ot ol

The Relevant Category: Environmental Sustainability and Agriculture
Opportunistic fungi cause serious human diseases. Several studies showed high
resistance of fungi toward these antibiotics. Moreover, these treatments have many
harmful side effects. Therefore, finding safe drug alternatives leads to a significant
improvement in human health.
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In this study, green synthesized silver nanoparticles were used to treat oral fungal
infection. The green nanoparticles are considered to be effective and safe to treat fungal
diseases. The results showed that silver nanoparticles were highly effective in many
applications including anti-bacterial, anti-fungal, anti-oxidant and anti-tumour agents.
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® Developing eco-friendly technologies.

® Development of green synthesized nanomaterials to treat infectious fungal
diseases.

® Establishing safe and effective alternative drugs to antibiotics
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® University research

® Pharmaceutical factories and hospitals.
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® Providing anew therapeutic agent using green-synthesized silver nanoparticles to
treat fungal diseases. Nanotechnology is extremely important in many medical
and agricultural fields.
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Abstract: Oral candidiasis (OC) is a fungal infection caused by an opportunistic fungi Candida albicans,
which is found in the normal flora of healthy people. In this study, we examined the anti-candidal
effect of green synthesized silver nanoparticles using leaf extract of Erodium glaucophyllum (EG-
AgNPs) against C. albicans in vitro and in vivo. EG-AgNPs were synthesized for the first time using
E. glaucophyllum extract and characterized by imaging (transmission electron microscopy (TEM),
UV-VIS spectroscopy, zeta potential, X-ray diffraction (XRD), Energy dispersive x-ray analysis (EDX),
and Fourier transform infrared spectroscopy (FTIR). A mouse model of OC was used for in vivo study.
The agar well diffusion method showed the anti-candidal activity of EG-AgNPs against C. albicans
with MIC 50 pg/mL. EG-AgNPs inhibited the dimorphic transition of C. albicans and suppressed the
formation of biofilm by 56.36% and 52%, respectively. Additionally, EG-AgNPs significantly inhibited
the production of phospholipases and proteinases by 30% and 45%, respectively. EG-AgNPs cause
cytoplasm disintegration and deterioration of cell wall as imaged by SEM and TEM. Interestingly,
EG-AgNPs did not display any cytotoxicity on the human gingival fibroblast-1 HGF-1 cell line
at MIC concentrations. Topical treatment of the tongue of the OC mouse model with EG-AgNPs
showed significant reduction in candidal tissue invasion, less inflammatory changes, and no tissue
modification, in association with marked low scare and hyphal counts as compared to control group.
In conclusion, our data demonstrated the potent inhibitory action of EG-AgNPs on the growth
and morphogenesis of C. albicans in vitro and in vivo. Thus, EG-AgNPs represent a novel plausible
therapeutic approach for treatment of OC.

Keywords: oral candidiasis; silver nanoparticles; Erodium glaucophyllum; C. albicans; plant extract

1. Introduction

OC is a fungal infection of the human oral mucosal epithelium, caused mainly by the
pathogenic fungus, C. albicans [1]. C. albicans is an opportunist fungus in oral mucosa, that
under specific conditions could invade tissues by either endocytosis or direct penetration,
and stimulate damage of the epithelium tissue [2]. Inmunocompromised patients, such
as those infected with immunodeficiency virus (HIV) as well as patients treated with
immunosuppressant agents under chemotherapy are highly susceptible to be infected with
OC, which could be transmitted to the blood stream and cause the systemic infection,
candidaemia [3,4].

Several virulences are attributed to the pathogenicity of the Candida species. These
include evasion of host defenses, biofilm formation, adherence to surfaces, morphogenesis,
and production of proteolytic enzymes (SAPs), such as proteases and phospholipases [5].

Molecules 2022, 27, 4221. https:/ /doi.org/10.3390/ molecules27134221
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Biochar Produced from Saudi Agriculture Waste as a Cement Additive for
Improved Mechanical and Durability Properties—SWOT Analysis and
Techno-Economic Assessment.
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The Kingdom of Saudi Arabia generates an enormous amount of date palm waste,
causing severe environmental concerns. Concrete with a low carbon footprint and
better performance is becoming increasingly popular. In this research work, biochar
derived from locally available agriculture waste (date palm fronds) was used as an
additive to produce high-strength and durable concrete. Mechanical properties such as
compressive and flexural strength were evaluated at 7, 14, and 28 days for control and
all other mixes containing biochar. In addition, the durability properties of the concrete
samples for the mixes were also investigated. Finally, a SWOT (strengths, weaknesses,
opportunities, and threats) analysis was carried out to make strategic decisions about
biochar's use in concrete. The results demonstrated that the compressive strength of
concrete increased to 28—29% with the addition of 0.75—1.5 wt% of biochar. Biochar-
concrete containing 0.75 wt% of biochar showed 16% higher flexural strength than the
control specimen. Durability testing demonstrate that the addition of biochar resulted
in high-quality concrete free from internal flaws, cracks, and better structural integrity.
Based on SWOT analysis, biochar-based concrete performs better, is suitable for
extreme environments, provides circular economy opportunities, and is applicable to a
variety of sustainable construction applications.
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® This study found that biochar made from date palm fronds could be a viable
alternative to cement for making green concrete.

® A second outcome of the study is that concrete made from date palm fronds
biochar is stronger, more durable, and more eco-friendly.

® Akey outcome of this study is the reduction of agricultural and food waste in the
kingdom in order to create a sustainable environment and progress toward a

circular economy.
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The Relevant Category: Resources Sustainability

Date palm tree waste has devastating effects on the environment and human
health. The Kingdom's vision 2030 emphasizes the importance of effectively converting
wastes into value-added products for a better waste management system. Biochar
made from date palm fronds and seeds can be used as a construction material for
sustainable waste management.
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The Relevant Category: Environmental Sustainability and Agriculture and
Construction

In Saudi Arabia, there are more than 35 million date palm trees, and waste generated
from these trees is disposed of in landfills or dump sites without efficient energy or
material recovery. Date palm fronds and date seeds can be used to produce biochar to
replace cement, improving concrete's performance, reducing its carbon footprint, and
helping waste management.
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The Relevant Category: Environment and Agriculture

Saudi Arabia (KSA) and other Gulf countries generate the majority of their municipal
solid waste (MSW) from agriculture and food sector. Utilizing these waste in
construction applications will help to reduce agricultural and food waste in the kingdom
for a sustainable environment and is a step toward a circular economy and sustainable
waste management.
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® The study proposes an effective and optimized use of biochar waste in developing
green concrete.

® This study can contribute to the Saudi Vision 2030 by advocating the use of
biochar waste in developing green concrete that has a low carbon footprint for
sustainable construction.

® Thisstudy can be used by waste recycling authorities to manage agricultural waste
efficiently, thereby creating sustainable infrastructure for technical and
environmental benefits.
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® Saudi Investment Recycling Company (SIRC).
® Ministry of environment, water and agriculture

® Municipalities.
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“POTENTIAL COMMERCIALISED PRODUCTS

® In collaboration with Saudi Investment Recycling Company (SIRC), this research
can be commercialized for the effective recycling and utilization of agro-waste
(date palm biochar) in concrete industry. Agro-waste can be reduced and revenue
can be generated from the production of carbon-neutral, durable concrete.
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Abstract: The Kingdom of Saudi Arabia generates an enormous amount of date palm waste, caus-
ing severe environmental concerns. Green and strong concrete is increasingly demanded due to
low carbon footprints and better performance. In this research work, biochar derived from locally
available agriculture waste (date palm fronds) was used as an additive to produce high-strength and
durable concrete. Mechanical properties such as compressive and flexural strength were evaluated
at 7, 14, and 28 days for control and all other mixes containing biochar. In addition, the durability
properties of the concrete samples for the mixes were investigated by performing electric resistivity
and ultra-sonic pulse velocity testing. Finally, a SWOT (strengths, weaknesses, opportunities, and
threats) analysis was carried out to make strategic decisions about biochar’s use in concrete. The
results demonstrated that the compressive strength of concrete increased to 28-29% with the addition
of 0.75-1.5 wt% of biochar. Biochar-concrete containing 0.75 wt% of biochar showed 16% higher flexu-
ral strength than the control specimen. The high ultrasonic pulse velocity (UPV) values (>7.79 km/s)
and low electrical resistivity (<22.4 kQ)-cm) of biochar-based concrete confirm that the addition
of biochar resulted in high-quality concrete free from internal flaws, cracks, and better structural
integrity. SWOT analysis indicated that biochar-based concrete possessed improved performance
than ordinary concrete, is suitable for extreme environments, and has opportunities for circular
economy and applications in various construction designs. However, cost and technical shortcomings
in biochar production and biochar-concrete mix design are still challenging.

Keywords: green concrete; biochar; compressive strength; durability properties; SWOT; techno-
economic analysis

1. Introduction

The construction industry is one of the most rapidly growing industries globally. The
substantial growth of the construction industry led to the increasing demand for concrete.
The population in urban regions is likely to grow from around 3.4 billion in 2009 to 6.5 billion
by 2050. It is estimated that the yearly concrete production withstood at 10,000 Mt and is
expected to rise twice in the next 40 years [1]. As a result, with time, there is an increasing
demand for green building materials and eco-friendly construction practices to reduce the
environmental impact of the concrete industry [2,3]. Carbon dioxide (CO,) emission has
always been a severe worldwide concern in cement manufacturing. Moreover, activities
related to the processing and transportation of cement are also responsible for greenhouse

Materials 2022, 15, 5345. https:/ /doi.org/10.3390/ ma15155345
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Renal Ischemia/Reperfusion Mitigation via Geraniol: The Role of Nrf-2/HO-
1/NQO-1 and TLR2,4/MYD88/NFKB Pathway.
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Geraniol is a natural monoterpene and the component of many edible and
cosmetic plants’ essential oils, such as those of rose and lemon. Renal
ischemia/reperfusion injury is a recurrent event and one of the major causes of
kidney transplantation clinical problems. Applying the natural products
repurposing concept, this study aimed to inspect geraniol’s protective actions
against renal ischemia/reperfusion insults, with further inspection of
embedded mechanisms of action. To achieve such an aim, Geraniol was given
to groups of rats, some of which were subjected to an operation to induce renal
ischemia/ reperfusion status, and the others were utilized as a negative control.
Many biochemical parameters were investigated to prove the protective effect
of the compound and to verify the underlying mechanisms. In addition, a
computerized simulation study was performed relating geraniol with some of
its potential biochemical targets as a validation of the mechanism of action. The
study results confirmed the protective effect of geraniol on the status of renal
ischemia/perfusion. The compound administration before the operation
diminished the oxidation stress, the inflammation, and the programmed cell
death conditions that always follow the ischemic insult. These results might
introduce geraniol as a potential natural product therapeutic agent against
Renal Ischemia/Reperfusion.
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STUDY OUTCOMES
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® Geraniol protects against renal ischemia/reperfusion status.
® Geraniol activates mechanisms for anti-inflammatory actions in kidney.

® Geraniol protects kidney cells against oxidative stress and apoptosis.
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The Relevant Category: Health Care

This study deals with the ability of geraniol, a natural component of essential oils, to
protect against kidney ischemic disease, which helps in health care during kidney
operations or differentkidney diseases and can encourage more organ transplantations.
This study allow better use of local plant components in the kingdom of Saudi Arabia
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The Relevant Category: Public Health

This study presents geraniol, a natural component of essential oils, as an agent to protect
against kidney ischemic disease. These results could be used to develop clinical
procedures to help patients suffering from kidney ischemic disease. Furthermore, this
study draw the attention to the importance of natural products and the possibility to
repurpose their uses to more clinically oriented conditions.
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This study is concerned with geraniol and its medical uses in the prevention of ischemic
diseases in the kidneys. The study indicates the possibility of using this compound in
specific doses in patients exposed to this type of disease. In addition to healthcare, this
study allows the use of natural plants in the Saudi environment for medicinal purposes
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® Benefiting from the vegetation cover in the Kingdom.

® Optimum utilization of plants and the most important components found in
them.

® Protection from ischemic renal disease.
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® Pharmaceutical companies.
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® Production of a food supplement containing geraniol and used to protect patients
prone to ischemic renal disease.
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Renal Ischemia/Reperfusion Mitigation via Geraniol: The Role
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Abstract: Background: Renal ischemia/reperfusion injury is a clinically recurrent event during kid-
ney transplantation. Geraniol is a natural monoterpene essential oil component. This study aimed to
inspect geraniol’s reno-protective actions against renal I/R injury with further analysis of embedded
mechanisms of action through scrutinizing the Nrf-2/HO-1/NQO-1 and TLR2,4/MYD88/NFkB sig-
Methods: Sham,
Sham + geraniol, Renal I/R, and two Renal I/R + geraniol groups representing two doses of geraniol
(100 and 200 mg/kg) for 14 days before the renal I/R. Renal I/R was surgically induced by occluding
both left and right renal pedicles for 45 min, followed by reperfusion for 24 h. A docking study was
performed to anticipate the expected affinity of geraniol towards three protein targets: hTLR4/MD2,
hTLR2, and hNrf2/Keap1. Results: Renal I/R rats experienced severely compromised renal func-
tions, histological alteration, oxidative stress status, escalated Nrf-2/HO-1/NQO-1, and amplified
TLR2,4/MYD88/NF«B. Geraniol administration ameliorated renal function, alleviated histological
changes, and enhanced Nrf-2/HO-1/NQO-1 with a subsequent intensification of antioxidant enzyme
activities. Geraniol declined TLR2,4/MYD88/NF«kB with subsequent TNF-«, IFN-y, MCP-1 drop,
Bax, caspase-3, and caspase-9 reduction IL-10 and Bcl-2 augmentation. Geraniol exhibited good fitting

naling pathways. Wistar male rats were randomized into five groups:

in the binding sites of the three in silico examined targets. Conclusions: Geraniol might protect against
renal I/R via the inhibition of the TLR2,4/MYD88/NFkB pathway, mediating anti-inflammation and
activation of the Nrf2 pathway, intervening in antioxidative activities.

Keywords: anti-inflammatory; antioxidant; essential oil; geraniol; renal ischemia/reperfusion

1. Introduction

Renal ischemia/reperfusion (I/R) injury is a clinically frequent incident during kidney
transplantation. I/R injury often initiates non-specific inflammatory responses that can
result in the loss of kidney graft viability during renal transplantation [1]. I/R-induced
renal injury with accompanied renal dysfunction may cause renal failure and renal-cell
death [2]. During the ischemic phase of renal I/R, the inadequate oxygen supply causes
mitochondrial dysfunction [3]. Reperfusion of the ischemic kidney further worsens the
state of oxidation and inflammation, resulting in necrosis or apoptosis by damaging cel-
lular DNA, protein, and cellular integrity. The underlying pathophysiological mecha-
nisms involved in renal I/R induced-injury include releasing reactive oxygen species
(ROS), generating pro-inflammatory mediators, calcium overload, and activating apoptotic
genes [4]. The ROS detrimental outcome on renal tissues has been considered funda-
mental in renal injury pathophysiological processes [5]. Oxygen radicals manufactured

Antioxidants 2022, 11, 1568. https:/ /doi.org/10.3390/antiox11081568
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Nitrogen-fixing Cyanothece sp. as a mixotroph and silver
nanoparticle synthesizer: a multitasking exceptional
cyanobacterium.
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To investigate the best carbon source for mixotrophic growth of Cyanothece sp. This
cyanobacterium is also used as a source of biogenic silver nanoparticles. The study also
investigates the antimicrobial activity of nanoparticles (both gold and silver)
biosynthesized by this cyanobacterium. against two farm bacteria commonly found in
Al Ahsa. Soil extract was prepared from pesticide-free soil whereas dextrose was
prepared in 6 mM concentration and the cyanobacterial culture cell density was
determined after two weeks. Cultures of Cyanothece sp. were incubated with silver
nitrate until turning brown. The external solution of culture was analyzed using
chemical analyses including UV- visible and FTIR to confirm nano silver formation.
Previously-biosynthesized nano gold particles by Cyanothece sp. were used solely and
in combination with newly biosynthesized nano silver particles for antimicrobial
bioassay. Best mixotrophic cyanobacterial growth was obtained for soil extract followed
by dextrose. The synthesis of nanoparticles using this cyanobacterium was confirmed
using UV-visible light spectrophotometry and the FTIR spectroscopy. Silver
nanoparticles showed strong antimicrobial effect against both pathogens Soil extract
enhanced algal mixotrophic growth. the green biosynthesis of silver nanoparticles and
their use in biocontrol of farm pathogens serve the purposes of environmental
sustainability and food security.
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® The successful mass culture of cyanobacteria using natural sources.
® The efficacy of biogenic nanogold and nonaosilver as antimicrobials
against resistant bacterial pathogens.

® The use of biogenic nanopartcles for control of farm pathogens.
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The Relevant Category: Health Care, Quality of Life and Resources Sustainability
The research can benefit the Kingdom of Saudi Arabia vision in that:
® The use of biogenic nanoparticles whether nanogold or nanosilver
against multidrug-resistant broad-spectrum pathogens.
® The feasibility of use cost-free soil extracts for mass culture of
multitasking eco-friendly cyanobacteria.
® The ease and pollution-free biosynthesis of different nanoparticles from
one green source (cyanobacteria).
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The Relevant Category: Environmental Sustainability and Agriculture and Public
Health
This research can benefit the Ministry, in that:
® The elucidation of the possibility of mass mixotrophic culture of
cyanobacteria as eco-friendly multi-tasking green source
® The feasibility of the use of cyanobacteria as a green platform for
nanoparticles synthesis
® The Development of a protocol for the combined use of nanogold and
nanosilver for antibiosis.
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The Relevant Category: Agriculture, Health and Environment
The research can benefit the university identity in that :

® The use of biogenic nanoparticles whether nanogold or nanosilver
against multidrug-resistant broad-spectrum pathogens.

® The feasibility of use cost-free soil extracts for mass culture of
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® The mass culture of cyanobacteria using soil extract.
® The use of same cyanobacterium for production of two different nanoparticles.
® The use of biogenic nanoparticles in antibiosis.
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® Commercializing Cyanobacterial culture.

® Commercializing biogenic nanoparticles.
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Nitrogen-fixing Cyanothece sp. as a mixotroph and silver
nanoparticle synthesizer: a multitasking exceptional
cyanobacterium

Cyanothece sp. fixadora de nitrogénio como um sintetizador de nanoparticulas
mixotrofico e prata: uma cianobactéria excepcional multitarefa

N. A. El Semary?><*

Al Bilad Bank Scholarly chair for food security in Saudi Arabia, Deanship of Scientific Research, Vice presidency for Graduate studies and
Scientific Research, King Faisal University, Al-Ahsa 31982, KSA

"King Faisal University, College of Science, Biological Sciences Department, Al-Ahsa, Kingdom of Saudi Arabia

‘Helwan University, Faculty of Science, Botany and Microbiology Department, Helwan, Cairo, Egypt

Abstract

To investigate the best carbon source for mixotrophic growth of Cyanothece sp. This cyanobacterium is also used
as a source of biogenic silver nanoparticles. The study also investigates the antimicrobial activity of nanoparticles
(both gold and silver) biosynthesized by this cyanobacterium. Those particles are tested solely and in combination
as antimicrobial agents against two farm bacteria commonly found in Al Ahsa. Soil extract was prepared from
pesticide-free soil whereas dextrose was prepared in 6 mM concentration and the cyanobacterial culture cell
density was determined after two weeks. Cultures of Cyanothece sp. were incubated with silver nitrate until turning
brown. The external solution of culture was analyzed using chemical analyses including UV- visible and FTIR to
confirm nano silver formation. Previously-biosynthesized nano gold particles by Cyanothece sp. were used solely
and in combination with newly biosynthesized nano silver particles for antimicrobial bioassay against the two farm
bacterial pathogens. The best mixotrophic cyanobacterial growth was obtained for soil extract followed by dextrose
which were significantly different from control. The synthesis of nanoparticles using this cyanobacterium was
confirmed using UV-visible light spectrophotometry which detected the characteristic surface plasmon resonance
peak in the range of 410-450 nm and the FTIR spectroscopy which showed the characteristic silver nanoparticles
peak at 3.297 cm™' which overlaps with -OH- in addition to the other functional groups associated with nano
silver particles detected at 2,927, 1,631 and 1,383 cm™'. Silver nanoparticles showed the strong antimicrobial effect
against both pathogens Staphylococcus aureus (MRSA) and Staphylococcus warneri with inhibition zone diameter
1.3 cm for both followed by the combination of silver and gold nanoparticles. Soil extract is a natural medium
rich in all types of organic and inorganic nutrients which enhance algal mixotrophic growth. Biosynthesized
silver nanoparticles showed the strongest antibacterial action against both pathogens most likely due to its ease
of penetration, interaction with cellular components, generation of reactive oxygen species and induction of
oxidative stress leading to bacterial death. Conclusion, Mass culturing of cyanobacteria by using soil extract is both
economic and eco-friendly. In addition, the green biosynthesis of silver nanoparticles and their use in biocontrol
of farm pathogens serve the purposes of environmental sustainability and food security.

Keywords: antimicrobial, biocontrol, cyanobacteria, Cyanothece sp., environmental sustainability, food security,
mixotrophy, silver nanoparticles.

Resumo

Investigar a melhor fonte de carbono para o crescimento mixotréfico de Cyanothece sp. Esta cianobactéria também é
utilizada como fonte de nanoparticulas de prata biogénicas. O estudo também investiga a atividade antimicrobiana
de nanoparticulas (ouro e prata) biossintetizadas por essa cianobactéria. Essas particulas sdo testadas isoladamente
e em combinagdo como agentes antimicrobianos contra duas bactérias agricolas comumente encontradas em Al
Ahsa. O extrato do solo foi preparado a partir de solo livre de pesticidas, enquanto a dextrose foi preparada na
concentragao de 6 mM e a densidade celular da cultura de cianobactérias foi determinada apds duas semanas.
Culturas de Cyanothece sp. foram incubadas com nitrato de prata até ficarem marrons. A solucdo externa de cultura
foi analisada usando anélises quimicas incluindo UV-visivel e FTIR para confirmar a formacdo de nano prata. Nano
particulas de ouro previamente biossintetizadas por Cyanothece sp. foram usados apenas e em combinacdo com
nano particulas de prata recém-biossintetizadas para bioensaio antimicrobiano contra os dois patdégenos bacterianos
da fazenda. O melhor crescimento de cianobactérias mixotrépicas foi obtido para o extrato de solo seguido pela

*e-mail: nelsemary@kfu.edu.sa; nerminel_semary@yahoo.co.uk
Received: June 20, 2022 - Accepted: August 10, 2022
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Oxidative stress, ceruloplasmin and neopterin biomarkers in dromedary
camels with clinical endometritis.

Y & oo ol

Sld5eS csugaidly Oredlgandly ausSyll sl

LINK

&l i

https://www.scielo.br/j/ar/a/d4gdYkWBfP6EWSFNk37ywxND/?format=pdf&lang=en

PUBLICATION DATE

o) G i

2022/09/12
JOURNAL alal|
Animal Reproduction
INDEXING whwaid|
Web of Science (Clarivate), Q3 Q3 ccais S
ABSTRACT e

The purpose of this study was to investigate the role of some oxidative stress (OS),
ceruloplasmin (Cp), and neopterin (NPT) as diagnostic biomarkers for dromedary camels'
endometritis as well as to explore the impact of ceftiofur treatment on endometritis. She-
camels with clinical signs of endometritis (CE) received 6.6 mg/kg BW of ceftiofur. On days
7, and 14, she-camels were evaluated and clinical cure was determined. The comparison
of the groups for OS demonstrated that endometritis caused an increase in serum
malondialdehyde, Cp, and NPT levels, but decreased levels of superoxide dismutase,
catalase, and glutathione. The most prevalent pathogens involved in CE are
Arcanobacterium pyogenes, Streptococcus pyogenes, and Staphylococcus aureus. All
examined biomarkers demonstrated a high degree of discrimination between CE camel
and healthy controls. A higher proportion of camels with CE that were treated with
ceftiofur (90%) showed clinical cure by the first dose, while 10% required a second dose.
In conclusion, CE causes increased oxidative stress and decreased antioxidant defence
competence. Consequently, the alteration in that balance that represented by the
biomarkers of OS could be beneficial for clinical practice and basic clinical research.
Additionally, all trials demonstrated the efficacy of ceftiofur for the treatment of CE in she-
camel.
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® The study used ceftiofur as effective treatments for uterine infections in camels
for the first time.

® The research used new disease indicators to determine the immune reaction in
camels' endometritis, and consequently using those indicators for diagnosis and
monitoring treatment response.
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® The study identified the bacterial causes of endometritis in camels that will aids in BE(REINS (P W-ERPE VRN ]
increasing camel's productivity and achieving food security.
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The Relevant Category: Health Care
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The study can benefit the Saudi vision 2030 by improving the general health condition
and increasing production in camels. The study identified bacterial endometritis causes
and used recent treatment protocols. Moreover, the study investigated the utility of new
diagnostics that contribute to the diagnosis of endometritis and monitoring treatment
response.

¥l Ao, dl Slaud | dpuss M5 (e 2030 aSLel| &d) Gadoes § dwlyld| s pud
Chusmiwl LS ¥ § A Lo 8:.LaSI1 (e uxd! § tJL-)al L @y Jo¥1 § ol bl
Julls ALl amlieg Pl parkddy 3 e > Slakdng Sldle duwlyll

A oYl dmiall Jo¥1 BolAS (e a8y § Aealud |

ITS CONNECTION WITH THE MINISTRY VISION

8313941 g pt ;)

The Relevant Category: Public Health and Environmental Sustainability and
Agriculture

The study can profit the Ministry vision by controlling a health problem that have an
impact on camel's production. The study contributed to the development of treatments
and advance new indicators that can be used to follow-up diseased cases. The study
contributes to raising camels' productivity and achieving food security.
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The Relevant Category: Health and Agriculture

The study s related to the University vison by controlling animal diseases and providing
animal protein to achieve food security. Moreover, to develop solutions to one of the
most important problems that limit camels' production and develop treatments that
help In reducing the problem and improving camels’ health and production.
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® Increasing the production capacity of camels by controlling the problems of
uterine infections.

® Increasing the therapeutic efficacy through the development of modern treatment
methods.

® Awareness of the importance of the problem and the development of modern
mechanisms to identify the causes and then develop strategic plans to reduce it.
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® Ministry of Environment, Water and Agriculture.

® Animal production companies.
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for camel containing ceftiofur.

® This research can be commercialized by production of new camel Vaccine from
the most isolated bacteria that cause endometritis and consequently controlling
the problem.
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ORIGINAL ARTICLE

Oxidative stress, ceruloplasmin and neopterin
biomarkers in dromedary camels with clinical
endometritis
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Abstract

The purpose of this study is to investigate the role of some oxidative stress (OS), ceruloplasmin (Cp), and
neopterin (NPT) as diagnostic biomarkers for dromedary camels endometritis as well as to explore the
impact of ceftiofur treatment on endometritis. Camels were categorized into two groups; healthy control
group (n = 20) and endometritis group (n = 60). She-camels with clinical signs of endometritis (CE) received
6.6 mg/kg BW of ceftiofur (i/m). On days 7, and 14, she-camels were evaluated and clinical cure or failure
to cure was determined. The comparison of the groups for OS demonstrated that endometritis caused an
increase in serum malondialdehyde (sMDA), Cp, and NPT levels (P<0.05), but decreased serum levels of
superoxide dismutase (SOD), catalase (CAT), and glutathione (GSH) (P<0.05). The most prevalent
pathogens involved in the etiology of CE are Arcanobacterium pyogenes, Streptococcus pyogenes, and
Staphylococcus aureus. All examined biomarkers demonstrated a high degree of recognition between CE
camel and healthy controls (the area under the curve (AUC) was 95.9 for NPT). A higher proportion of
camels with CE that were treated with ceftiofur (90%, P<0.0001) showed clinical cure by the first dose,
while 10% required a second dose. In conclusion, CE causes increased oxidative reactions and decreased
antioxidant defense competence. Subsequently, the alteration in that balance that was represented by
the biomarkers of OS could be beneficial for clinical practice and basic clinical research. Additionally, all
trials demonstrated the efficacy of ceftiofur for the treatment of CE in she-camel.

Keywords: camel, ceftiofur, endometritis, neopterin, ceruloplasmin.

Introduction

The reproductive disorders of the dromedary camel have not been studied as thoroughly
as they are in the bovine. The prevalence of pathological disorders among reproductive organs
had differences, where the highest proportion was observed in the uterus (Belina et al., 2021).
Endometritis is one of the most common disorders, causing decreased fertility and high
economic losses (Wernerry and Kumar, 1994). A bacterial infection induces an inflammatory
response as well as an increase in oxidative stress (OS). OS is defined as an imbalance between
increased production of oxidant species and/or decreased efficacy of the antioxidant defense
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Paeonol, an active plant constituent, reduces hepatic injury caused by blood
deficiency and its reperfusion into the liver.
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ABSTRACT Y

One of the most common types of liver injury is blood deficiency and its
reperfusion in the liver, for example, in cases of liver transplantation. At the
same time, decreasing oxidative stress and inflammation mitigates this injury.
On the other hand, paeonol, a natural substance extracted from plants, shows
great antioxidant and anti-inflammatory effects. As a result, paeonol is a
candidate for preventing this liver injury. This is confirmed by the current study,
which was done on rats. The results showed that the liver injury in the
untreated rats exposed to blood deficiency and its reperfusion in the liver was
significantly increased, as evident from the high levels of liver enzymes, as well
as through pathological changes in liver tissues, while treatment with paeonol,
in another group of rats, reduced the elevated levels of hepatic enzymes, as well
as hepatic pathological changes. Paeonol inhibited hepatic oxidative stress
through several tracks, including activation of the antioxidant pathway. The
protective effect of paeonol has also been associated with inhibiting the
inflammatory pathway. From all of the above, our results demonstrate for the
first time that paeonol can protect against blood deficiency and its reperfusion-
induced liver injury by inhibiting oxidative stress and inflammation.

bbs! ﬁl,.iljfi oo STl ) il § JUeS SN G il Bole] o pudl 2l dmy
3 L 0585 Dbld¥ly uusSTll sla¥l Julas Old cduds cdgll §9 Loged wsTI
aliius danb B3l 529 (Jgigald! ylas (55T ol oy  olo¥l bda o iasedl!
0555 Wlasll sslll eda old JUbs .oLLEIM, BuuSW Bsliae BpS Il (ol (e
Ceed (@l Adlodl duwlydl d5uST Lo Tdag S lo¥l sda o lbgll dxdipe

o polll paid Al o3yl degaza LRIV ADS [T T JONTINE PRrALYeS
u_»‘aj-ﬂ-b«-ﬂ t‘.&aj R E¢|53A L«SJ\ASJLU ML&A Jéaadl-\lb\_i.‘b ..\.‘S.” ‘jﬂ\.ub_).m 5.:\.&‘
uLa.nf}u 4.:.4.9.“ HLD,-I—H&L‘ e d.aJ.a.a_" J‘ h—lA' u‘.;).':.n %) 5)3‘ 4.:.3.02& ‘3 J,.\j..L.JL.
gl G Ulaall 8s Ul sia Jue &l dalylig Axud¥l § 2 bl ol il iy 20T
Borb o WSl Al § oS slea¥l ngliy a5 Jgisaled! o ag ZLio¥l sia e
Jacdity Jaigaleld GLEII L) dag)l LeS BusuS YT cilabins sl Jardids Lia oiljlus Bure
o @ of oSes Jsigaledl 0 e Jo¥ Lizmilis cidl B Lo e (o0 - SLLAIYI e
é.\.«fLZJI Ll oo WS outis 33k e ST § ilyw Bole| @3 all ity LY
abla¥ly

STUDY OUTCOMES

iy il

® The findings of the current study enhanced our understanding of the
pathogenesis underlying hepatic blood deficiency and its reperfusion-induced
liver injury.

® The results of the present study found an adjuvant drug for protecting against
hepatic blood deficiency and its reperfusion-induced liver injury.

® The outcomes of the current study confirmed the antioxidant and anti-
inflammatory effects of paeonol.
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The Relevant Category: Health Care

One of the mostimportant strategic priorities of the KSA is the medical research in non-
communicable diseases such as liver injury, which is in line with Saudi Vision 2030,
which has among its goals to increase the average life expectancy of the Saudi
population from 74 years to 80 years.
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The Relevant Category: Health Care

Non-communicable diseases, such as non-communicable liver injury, are one of the
strategic priorities of the advanced medical and health research areas identified as
important to the Ministry of Health of the Kingdom of Saudi Arabia. For that reason, the
current study has high-added value to this area of public health.
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One of the most important goals the KFU needs to achieve is food security, which
includes optimal food management. Health is one of the domains of food security to
obtain maximal plant usage. So, we used one of the active constituents of the plants to
combat a serious health problem.
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® One potential benefit of the current study is using a natural constituent, which
usually has fewer side effects than synthetic chemicals.

® The current research can pave the way for King Faisal University to earn
international recognition as a possible collaborator in applying for joint research
proposals to acquire funding.

® Discovering a new treatment will add to the Saudi Kingdom’s role in global
progress in scientific research and innovation.
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® Ministry of Health.
® Pharmaceutical Companies.
® Saudi FDA.
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® The results of the current study can be the basis for providing evidence-based
novel protective treatment against hepatic blood deficiency and its reperfusion-
induced liver injury.
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Abstract: Hepatic ischemia/reperfusion (HIR) is the most common type of liver injury follow-
ing several clinical situations. Modulating oxidative stress and inflammation by Nrf2/HO-1 and
TLR4/MYD88/NEF-kB pathways, respectively, is involved in alleviating HIR injury. Paeonol is a natu-
ral phenolic compound that demonstrates significant antioxidant and anti-inflammatory effects. The
present study explored the possible protective effect of paeonol against HIR injury and investigated its
possible molecular mechanisms in rats. Rats were randomly divided into four groups: sham-operated
control, paeonol-treated sham-operated control, HIR untreated, and HIR paeonol-treated groups.
The results confirmed that hepatic injury was significantly aggravated biochemically by elevated
serum levels of alanine transaminase and aspartate transaminase, as well as by histopathological
alterations, while paeonol reduced the increase in transaminases and alleviated pathological changes
induced by HIR. Additionally, paeonol inhibited the HIR-induced oxidative stress in hepatic tissues
by decreasing the upraised levels of malondialdehyde and nitric oxide and enhancing the suppressed
levels of reduced glutathione and superoxide dismutase activity. Furthermore, paeonol activated the
protective antioxidative Nrf2/HO-1 pathway. The protective effect of paeonol was associated with in-
hibiting the expression of the inflammatory key mediators TLR4, MYD88, NF-«B, and TNF-«. Finally,
paeonol inhibited the increased mRNA levels of the pro-apoptotic marker Bax and enhanced the
reduced mRNA levels of the anti-apoptotic marker Bcl-2. Taken together, our results proved for the
first time that paeonol could protect against HIR injury by inhibiting oxidative stress, inflammation,
and apoptosis.

Keywords: paeonol; hepatic ischemia/reperfusion; Nrf2/HO-1; TLR4/MYD88/NF-kB/TNF-c; Bax/Bcl-2

1. Introduction

Hepatic ischemia/reperfusion (HIR) injury is the most common type of liver injury
following liver resection, hemorrhagic shock, liver transplantation, or trauma, presenting
as a sequence of deterioration phenomena and leading to multiple organ failure and even
patient death [1-3]. It is a complex pathological process that encounters a variety of
mechanisms [4]. The restoration of blood supply following liver ischemia is accompanied
by intensive production of reactive oxygen species (ROS) and the drooping of antioxidant
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ABSTRACT e

This paper investigates the selection of the best suitable eco-friendly organic and in-
organic refrigerants for heating, ventilation, and air conditioning (HVAC) and renewable
energy devices. Inorganic and organic refrigerants are used to cool renewable energy
devices, such as solar cells, photovoltaics, and electronic devices. Owing to the
renewable energy community’s importance, development in this area has rapidly
improved over the past few years. R134a, R404, and R717 have become the most used
refrigerants in the HVAC sector and supermarkets across the globe for both cooling and
frozen food refrigeration. R134a and R404A have two significant drawbacks: they do
not attain optimal energy efficiency in many applications, and they have a large global
warming potential (GWP). Hence, optimization experiments were performed to select
low global potential refrigerants for replacing R134a and R404A from the HVAC sector
and supermarkets using multi-criteria making (MCDN) tools. The techniques used for
investigation involved (i) the technique for order of preference by similarity to ideal
solution (TOPSIS), (ii) evaluation based on distance from average solution (EDAS), and
(iii) multi-objective optimization based on ratio analysis (MOORA). In conclusion, the
suggested MCDM technique provides a practical tool and systematic way may be
utilized to identify the ideal refrigerant.
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STUDY OUTCOMES
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® One outcome of this study is EDAS, TOPSIS, and MOORA techniques can be
successfully employed for the selection of the best refrigerant out of 27 chosen
refrigerants.

The second outcome of this study is R41 is not the promising refrigerant per the
EDAS and MOORA technique while R407C is not the favourable refrigerant per
the TOPSIS technique of MCDM methodology.

The third outcome of this study is developing a strong correlation between EDAS,
TOPSIS, and MOORA, owing to the fact that they exhibited identical results in
ranking the selected alternatives.
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The Relevant Category: Energy

This research can benefit the Saudi vision 2030 in energy sector by selecting the best
eco-friendly organic and in-organic refrigerants for heating, ventilation, air conditioning
(HVAC) and renewable energy devices. Hence, inorganic, and organic refrigerants are
used to cool renewable energy devices, such as solar cells, photovoltaics, and electronic
devices.
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The Relevant Category: Renewable Energy

Using new techniques for selecting the best refrigerant for refrigeration techniques in
the food market is a promising move as it closely aligns with Saudi Arabia Ministry
vision as with the increase of population and development of urbanization, the demand
for cooling increases significantly.
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According to the university's vision, Energy and food security are one of the most
important sustainable development goals at the global level. Hence, Studying the
quality management in food industries has rendered the selection of the best suitable
eco-friendly organic and inorganic refrigerants more crucial by using new advanced
techniques.
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® The properties of different refrigerants have been presented in detail.

® The decision-making criteria to select suitable refrigerants has been explained.

® The details of the used method to obtain the suitable refrigerator has been shown
in the paper.
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® |t is a numerical work; it cannot be commercialized. However, the results of the
research can be used by scientific researchers, engineers, and the owners of food
factories.
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Abstract: This paper investigates the selection of the best suitable eco-friendly organic and in-or-
ganic refrigerants for heating, ventilation, and air conditioning (HVAC) and renewable energy de-
vices. Inorganic and organic refrigerants are used to cool renewable energy devices, such as solar
cells, photovoltaics, and electronic devices. Owing to the renewable energy community’s im-
portance, development in this area has rapidly improved over the past few years. R134a, R404, and
R717 have become the most used refrigerants in the HVAC sector and supermarkets across the globe
for both cooling and frozen food refrigeration. R134a and R404A have two significant drawbacks:
(a) they do not attain optimal energy efficiency in many applications, and (b) they have a large
global warming potential (GWP). Hence, optimization experiments were performed to select low
global potential refrigerants for replacing R134a and R404A from the HVAC sector and supermar-
kets using multi-criteria making (MCDN) tools. The techniques used for investigation involved (i)
the technique for order of preference by similarity to ideal solution (TOPSIS), (ii) evaluation based
on distance from average solution (EDAS), and (iii) multi-objective optimization based on ratio
analysis (MOORA). The assessment criteria of optimization involved (i) thermo—physical properties
of refrigerants, (ii) environmental aspects of refrigerants, and (iii) economic status of refrigerants.
Out of 27 refrigerants chosen for the study, R290 (PROPANE) aced the selection by all the three
techniques, i.e.,, TOPSIS, EDAS, and MOORA, with assessment scores of 0.6056, 0.6761, and 0.466,
respectively. R41 (FLUOROMETHANE) is the least preferred refrigerant by EDAS (assessment
score—0.3967) and MOORA, while R407C is the least preferred by TOPSIS (assessment value—
0.5123). The likelihood of making a bad refrigerant decision may be reduced by the effective evalu-
ation of the MCDM analysis. In conclusion, the suggested MCDM technique provides a practical
tool and systematic way for reducing the number of options and may be utilized to identify the
ideal refrigerant.

Keywords: flexible cold storage; refrigeration; cooling; heating; renewable energy; nanofluid

1. Introduction

R404A is the most widely used refrigerant in supermarkets across the globe. It was
first used as a substitute for ozone-depleting refrigerants such as CFCs (such as R12 and
R502) in the mid-1990s, and more recently as a replacement for HCFCs (such as R22). It
has become the most used refrigerant in supermarkets across the globe for both chilled
and frozen food refrigeration. R404A has two major drawbacks: (a) it does not attain op-

Sustainability 2022, 14, 11663. https://doi.org/10.3390/su141811663
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ABSTRACT e

This motive of current research is to provide a stochastic platform based on the artificial
neural networks (ANNs) along with the Bayesian regularization approach for the
fractional food chain supply system (FFSCS) with Allee effects. Actually, the Allee effects
(AE), defined a century ago by Allee, have a huge importance in the process of FCSS. The
AE assign the evolution to lessen the growing ratio with lessor public amount.
Investigations based on the fractional derivatives are applied to achieve the accurate
and precise results of FFSCS. The dynamical FFSCS is divided into special predator
category P(1)), top-predator class Q(T]), and prey population dynamics R(T)). The
computing numerical performances for the three different variations of the dynamical
FFSCS are provided by using the ANNs along with the Bayesian regularization approach.
The data selection for the dynamical FFSCS is selected for train as 78% and 11% for both
test and endorsement. The accuracy of the proposed ANNs along with the Bayesian
regularization method is approved using the comparison performances. For the
rationality, ability, reliability, and exactness are authenticated by using the ANNs
procedure enhanced by the Bayesian regularization method through the regression
measures, correlation values, error histograms, and transition of state performances.
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® The regression measures, correlation values, error histograms (EHs), and state
transition (STs) performances have been provided using the dynamical FFSCS-AE..

® The absolute error measures in good performances are reported, which show the
exactness and capability of the ANNs computing procedures along with the
Bayesian regularization scheme.

® The precision of the ANNs computing procedures along with the Bayesian
regularization scheme is provided based on the comparative measures of the
achieved and reference results.
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The Relevant Category: Health Care

This research can benefit the Saudivision 2030 in the construction of flexible and robust
automated decision-making systems for product evaluation due to the growing need
for total quality management in food industries. Hence, artificial neural networks are
problem solving algorithms applicable to several types of food products quality control.
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Safe, healthy, and resilient food supply chains are essential to ensure the livelihood and
well-being of humans and societies. Thus, our research relates to the ministry vision by
providing the numerical performances of the fractional kind of food supply model to
get accurate and realistic solutions by using neural networks.

oo Sad (o Lud¥ Adma e Lol sy 9 yn il Azl AT SR k] Jodls
Ol ¢ JUllg . Lums piay coe¥1 lidl pdgs e Byl ol 3]l Lally 2lekl lsLazB ¥
GIAT 31e¥ 390t gy 9l (gauadl e1o81 855 IS5 o0 Bylil By 3l Likmy

Aianll QST pluasioly Ladl g 458 Jyl> (e Jgianl]




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia

(Issue 1) _——
. ) >B’vz-hb-'~.-‘
(JOE) iy i el el g Al (| 0 S S| i (w35 Bank Albilad
ITS CONNECTION WITH THE UNIVERSITY IDENTITY “m‘ k"m @mﬁ
The Relevant Category: Health Azl blyYl Jlzo

According to the university's vision, food security is one of the most important
sustainable development goals at the global level. Hence, Studying the quality
management in food industries has rendered the construction of flexible and robust
automated decision-making systems for product evaluation by using the neural
networks possible and efficient.
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® The computing numerical performances for three different variations of the
dynamical FFSCS have been provided by using the ANNs along with the Bayesian
regularization technique.

® The data selection for the dynamical FFSCS is selected for train as 78% and 11%
for both test and endorsement.

® The accuracy of the designed ANNs along with the Bayesian regularization
approach has been approved by using the comparison of obtained and reference
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® |t is a numerical work; it cannot be commercialized. However, the results of the
research can be used by scientific researchers, engineers and health specialists.
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Abstract: This motive of current research is to provide a stochastic platform based on the artificial
neural networks (ANNSs) along with the Bayesian regularization approach for the fractional food
chain supply system (FFSCS) with Allee effects. The investigations based on the fractional derivatives
are applied to achieve the accurate and precise results of FFSCS. The dynamical FFSCS is divided
into special predator category P(7), top-predator class Q(#), and prey population dynamics R(7).
The computing numerical performances for three different variations of the dynamical FFSCS are
provided by using the ANNSs along with the Bayesian regularization approach. The data selection
for the dynamical FFSCS is selected for train as 78% and 11% for both test and endorsement. The
accuracy of the proposed ANNSs along with the Bayesian regularization method is approved using the
comparison performances. For the rationality, ability, reliability, and exactness are authenticated by
using the ANNSs procedure enhanced by the Bayesian regularization method through the regression
measures, correlation values, error histograms, and transition of state performances.

Keywords: Bayesian regularization; fractional derivative; food chain supply; artificial neural networks;
reference solutions

1. Introduction

The mathematical systems present the natural phenomena using the predator—prey
studies with various types [1,2]. The factor of functional response in the modelling of
predator and prey plays a significant part in indicating how the prey impacts based on
the predators with time. There are various species based on the functional responses, i.e.,
Holling 1-3 phase [3,4], ratio dependent [5-7] and the Beddington-DeAngelis [8-10]. The
food chain supply system (FCSS) has been applied to associate the multiple predators
or prey. The efficient form of the FCSS with mutual qualitative surveys and abundant
communications is shown in [11-13]. The mathematical formulations have a significant
character to indicate the dynamics based on the nonlinear models, e.g., dengue virus [14],
SITR model [15], and nervous system of stomach [16].

The Allee effects (AE), defined a century ago by Allee, have a huge importance in
the process of FCSS. The AE assign the evolution to lessen the growing ratio with lessor
public amount. The AE have abundant applications in plants, vertebrates, fishery, and
invertebrates. These effects infrequently designate the negative inspirations using the
indulgence-based population dynamics of the fishery. The division of AE is categorized
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Enhance Food Security in Saudi Arabia.
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ABSTRACT Y

Predicting crop yields is a critical issue in agricultural production optimization and intensification
research. Accurate foresights of natural circumstances a year in advance can have a considerable
impact on management decisions regarding crop selection, rotational location in crop rotations,
agrotechnical methods employed, and long-term land use planning. One of the most important
aspects of precision farming is sustainability. The novelty of this study is to evidence the effective
of the temperature, pesticides, and rainfall environment parameters in the influence sustainable
agriculture and economic efficiency at the farm level in Saudi Arabia. Furthermore, predicting the
future values of main crop yield in Saudi Arabia. The use of artificial intelligence (Al) to estimate
the impact of environment factors and agrotechnical parameters on agricultural crop yields and
to anticipate yields is examined in this study. Using artificial neural networks (ANNs), a highly
effective multilayer perceptron (MLP) model was built to accurately predict the crop yield,
temperature, insecticides, and rainfall based on environmental data. The dataset is collected from
different Saudi Arabia regions from 1994 to 2016, including the temperature, insecticides, rainfall,
and crop yields for potatoes, rice, sorghum, and wheat. For this study, we relied on five different
statistical evaluation metrics. Based on these findings, it appeared that each of the parameter
categories that are considered (temperature, pesticides, and rainfall) had a similar contribution to
the accuracy of anticipated yield projection.
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® Improving and increase in the production of agricultural crops in the Kingdom of
Saudi Arabia Using modern technology methods.
® Employing artificial intelligence models in the field of agriculture

® Improving the agriculture sector in kingdom Saudi Arabia.
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The Relevant Caregory: Aquaculture
® Research helps to sustainable development in order to build a sustainable
agricultural sector in Saudi Arabia using smart methods.
® Research strengthening sectors that support food security systems, developing
agricultural systems and improving production.
® The research supports the vision of the Kingdom of Saudi Arabia 2020-2030 in
building a sustainable agricultural sector using artificial intelligence.
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The Relevant Category: Environmental Sustainability and Agriculture

This research helps the Saudi Ministry of Environment, Water and Agriculture to use
artificial intelligence techniques in agricultural projects, to improve agricultural
productivity.
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The Relevant Category: Agriculture
This study is expected to support the university's identity by improving the agricultural
sector to enhance food security in the Kingdom of Saudi Arabia.
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® Artificial intelligence is utilized in agricultural projects related to agricultural
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ABSTRACT

Predicting crop yields is a critical issue in agricultural production optimization and
intensification research. Accurate foresights of natural circumstances a year in advance
can have a considerable impact on management decisions regarding crop selection,
rotational location in crop rotations, agrotechnical methods employed, and long-
term land use planning. One of the most important aspects of precision farming is
sustainability. The novelty of this study is to evidence the effective of the temperature,
pesticides, and rainfall environment parameters in the influence sustainable agriculture
and economic efficiency at the farm level in Saudi Arabia. Furthermore, predicting
the future values of main crop yield in Saudi Arabia. The use of artificial intelligence
(AI) to estimate the impact of environment factors and agrotechnical parameters on
agricultural crop yields and to anticipate yields is examined in this study. Using artificial
neural networks (ANNs), a highly effective multilayer perceptron (MLP) model was
built to accurately predict the crop yield, temperature, insecticides, and rainfall based
on environmental data. The dataset is collected from different Saudi Arabia regions
from 1994 to 2016, including the temperature, insecticides, rainfall, and crop yields
for potatoes, rice, sorghum, and wheat. For this study, we relied on five different
statistical evaluation metrics: the mean square error (MSE), the root-mean-square
error (RMSE), normalized root mean square error (NRMSE), Pearson’s correlation
coefficient (R%), and the determination coefficient (R?). Analyses of datasets for crop
yields, temperature, and insecticides led to the development of the MLP models. The
datasets are randomly divided into separate samples, 70% for training and 30% for
testing. The best-performing MLP model is characterized by values of (R = 100%)
and (R? = 96.33) for predicting insecticides in the testing process. The temperature,
insecticides, and rainfall were examined with different crop yields to confirm the
effectiveness of these parameters for increasing product crop yields in Saudi Arabia; we
found that these items had highest relationships. The average values are R = 98.20%,
96.50, and 99.14% with for the temperature, insecticides, and rainfall, respectively.
Based on these findings, it appeared that each of the parameter categories that are
considered (temperature, pesticides, and rainfall) had a similar contribution to the
accuracy of anticipated yield projection.

How to cite this article Al-Adhaileh MH, Aldhyani THH. 2022. Artificial intelligence framework for modeling and predicting crop yield
to enhance food security in Saudi Arabia. Peer] Comput. Sci. 8:¢1104 http://doi.org/10.7717/peerj-cs. 1104
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Isolation and characterization of Klebsiella oxyroca from the rhizosphere of
Lotus corniculatus and its biostimulating features.
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Significant food resource shortages are occurring worldwide. Plant growth-promoting
rhizobacteria (PGPR) represent an eco-friendly and efficient approach for increasing soil fertility
and plant productivity. Soil is considered a storehouse of extremely diverse microorganisms that
establish various relationships within their own communities and with other associated living
organisms. Plant roots are in direct contact with the soil and microorganisms, and the rhizosphere
soil zone is directly influenced by roots and affects microbial activity. The current study explored
biostimulating traits of PGPR from the rhizosphere of Lotus corniculatus growing in the Al-Ahsa
region. A bacterial isolate (LCK121) was obtained, characterized for phenotypic (colony
morphology and biochemical traits), and identified by 165 rRNA gene sequencing. In addition, its
growth-stimulating effects on barley were investigated. The strain identity was also confirmed via
comparative analysis of the 165 rDNA sequences with Klebsiella oxytoca (99.3% similarity level).
LCK121 exhibited multiple plant growth-promoting features, including indole-3-acetic acid (IAA)
production (16.34 pg mL-1), 1-aminocyclopropane-1-carboxylic acid (ACC) deaminase activity
(1.35+0.02 pmol O-ketobutyrate mg—1 h—1), phosphate solubilization, and nitrogen fixation.
Furthermore, in vitro inoculation of barley with LCK121 significantly increased the rootand shoot
dry weights. The results highlight the potential of LCK121 for developing green fertilizers for
sustainable agriculture.
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® One outcome of this study is exploiting the wild Lotus plant as a biological
resource.

® Second outcome is obtaining beneficial bacteria thatare effective eco-friendly and
well adapted with the Al-Ahsa climatic conditions bacteria to increase Barely
growth.

® Third outcome is developing such bacteria to obtain efficient biofertilizers for
sustainable agriculture and food security in Saudi Arabia.
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The Relevant Category: Resources Sustainability
This research is relevant to the Saudi Vision 2030 (Resources Sustainability) because
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eco-friendly bacteria were isolated from the wild plant Lotus as natural resources. Such
plant growth promoting bacteria were able to provide barely plant with essential
nutrients such as nitrogen. They can be exploited as biofertilizers to improve soil fertility
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The Relevant Category: Environmental Sustainability and Agriculture

This research is relevant to the Ministry Vision (Environmental sustainability and
Agriculture) as plant beneficial bacteria were obtained from non-agricultural soils. Such
bacteria were proven to stimulate growth of okra plants eco-friendly via different
mechanisms including phytohormones production, thereby reducing the application of
chemical fertilizers, which have potential environmental hazards.
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The Relevant Category: Agriculture

This research has a direct connection with the University Identity because eco-friendly
bacteria were isolated from Lotus, Al-Ahsa. Such bacteria significantly enhanced the
growth of barely plants and reduced the use of chemical fertilizers that have potential
environmental consequences. They can be developed as biofertilizers to improve soil
fertility and plant productivity.
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® One potential benefit of this research is to obtain eco-friendly bacteria from the
wild lotus plants in Al-Ahsa soil.

® Second benefitis apply such bacteria to improve Barely plant growth.

® Third benefit is to apply such bacteria to enhance soil fertility and decrease
application of synthetic fertilizers.
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® Ministry of Agriculture.
® Farmers.

® Companies of agricultural sector.
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® This research can be commercialised by production of biofertilizers developed
from such bacteria, in a commercial scale.
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Isolamento e caracterizacdo de Klebsiella oxytoca da rizosfera de Lotus corniculatus e
suas caracteristicas bioestimulantes
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Abstract

Significant food resource shortages are occurring worldwide. Plant growth-promoting rhizobacteria (PGPR)
represent an ecofriendly and efficient approach for increasing soil fertility and plant productivity. The current study
explored biostimulating traits of PGPR from the rhizosphere of Lotus corniculatus growing in the Al-Ahsa region. A
bacterial isolate (LCK121) was obtained, characterized for phenotypic, and identified by 16S rRNA gene sequencing.
In addition, its growth-stimulating effects on barley were investigated. The strain identity was confirmed via
comparative analysis of the 16S rDNA sequences with Klebsiella oxytoca (99.3% similarity level). LCK121 exhibited
multiple plant growth-promoting features, including indole-3-acetic acid (IAA) production (16.34 pg mL™"),
1-aminocyclopropane-1-carboxylic acid (ACC) deaminase activity (1.35+0.02 pmol a-ketobutyrate mg™' h™'),
phosphate solubilization, and nitrogen fixation. Furthermore, in vitro inoculation of barley with LCK121 significantly
increased the root and shoot dry weights. The results highlight the potential of LCK121 for developing green
fertilizers for sustainable agriculture.

Keywords: plant biostimulation, rhizosphere Lotus corniculatus, Hordeum vulgare, Klebsiella.

Resumo

A escassez significativa de recursos alimentares esta ocorrendo em todo o mundo. As rizobactérias promotoras de
crescimento de plantas (PGPR) representam uma abordagem ecologicamente correta e eficiente para aumentar a
fertilidade do solo e a produtividade das plantas. O presente estudo explorou caracteristicas bioestimulantes de
PGPR darizosfera de Lotus corniculatus crescendo na regido de Al-Ahsa. Um isolado bacteriano (LCK121) foi obtido,
caracterizado quanto ao fenotipico, e identificado por sequenciamento do gene 16S rRNA. Além disso, seus efeitos
estimulantes do crescimento na cevada foram investigados. A identidade da cepa foi confirmada por meio de andlise
comparativa das sequéncias de 16S rDNA com Klebsiella oxytoca (nivel de similaridade de 99,3%). LCK121 exibiu
varias caracteristicas de promocdo do crescimento de plantas, incluindo produgdo de acido indol-3-acético (IAA)
(16,34 pg mL-1), atividade de desaminase de acido 1-aminociclopropano-1-carboxilico (ACC) (1,35+0,02 pmol
a-cetobutirato mg -1 h-1), solubilizacdo de fosfato e fixacdo de nitrogénio. Além disso, a inoculagdo in vitro da
cevada com LCK121 aumentou significativamente os pesos secos da raiz e da parte aérea. Os resultados destacam
o potencial do LCK121 para o desenvolvimento de fertilizantes verdes para a agricultura sustentavel.

Palavras-chave: bioestimulagao vegetal, Rhizosphere Lotus corniculatus, Hordeum vulgare, Klebsiella.

1. Introduction

Soil is considered a storehouse of extremely diverse
microorganisms that establish various relationships within
their own communities and with other associated living
organisms. Plant roots are in direct contact with the soil
and microorganisms, and the rhizosphere soil zone is
directly influenced by roots and affects microbial activity

(Kundan et al., 2015). Roots synthesize and release a variety
of soluble organic substances, such as amino acids, sugars,
growth factors, and enzymes, which are collectively known
as “root exudates.” Such nutrients have a direct impact on
the microbial abundance and composition around plant
roots. The quantity of microorganisms in rhizospheric soil

*e-mail: akhalifa@kfu.edu.sa
Received: July 28, 2022 - Accepted: September 13, 2022
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ABSTRACT - V- a

Universities can make significant gains on two very important levels: food
security and environmental sustainability. However, the results do not come
by themselves, as policies and educational and learning activities can
contribute to these gains. The current study aimed to explore the role of
universities in enhancing the sustainability of food security, which is neces-
sary to lay the scientific foundations for universities’ approaches in the service
of development. The current study was based on the opinions of 272 faculty
members from Saudi public universi-ties. Data were collected using a
developed questionnaire and analyzed using descriptive statis-tics. The results
of the study showed that the level of a university’s role was high in promoting
the sustainability of food security in the fields of education and learning, and
policies and regu-lations. It also showed that there were no differences in the
study sample’s estimations of this role according to gender. In addition, there
were differences in the levels of the role of universities in achieving sustainable
food security between faculties, with the humanities in favor of this role. This
study recommends that universities adopt an educational policy that includes
specific measures that support the sustainability of food security and are linked
to the state’s general plans in this field as well as being reflected in the courses
and activities they provide to students..
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® Recommendations for achieving food security.
® Strategies for faculty members to achieve food security.

® Employing education to serve the community.
ploying
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The Relevant Category: Quality of Life
The results of the study link directly to the Kingdom's Vision 2030.
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The Relevant Category: Environmental Sustainability and Agriculture
Achieving food security through university education.

Zec [y 1y 2] e lotiaed) oLty Jlms
el elatll S5 o i) el Gedns

ITS CONNECTION WITH THE UNIVERSITY IDENTITY

Ao L) digg alaly|

The Relevant Category: Environment
Itis directly linked to the university's identity to achieve food security.
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Abstract: Universities can make significant gains in two very important areas: food security and
environmental sustainability. However, the results will not come by themselves, as policies and
educational and learning activities can contribute to these gains. The current study aimed to explore
the role of universities in enhancing the sustainability of food security, which is necessary to lay the
scientific foundations for the universities” approaches in the service of development. The current
study was based on the opinions of 272 faculty members from Saudi public universities. The data
were collected using a developed questionnaire and analyzed using descriptive statistics. The results
of the study showed that the level of a university’s role was high in promoting the sustainability of
food security in the fields of education and learning and policies and regulations. It also showed
that there were no differences in the study sample’s estimations of this role according to gender.
In addition, there were differences in the levels of the role of universities in achieving sustainable
food security between faculties, with the humanities in favor of this role. The authors of this study
recommend that universities adopt an educational policy that includes specific measures that support
the sustainability of food security and are linked to the state’s general plans in this field, as well as
being reflected in the courses and activities they provide to students.

Keywords: sustainability; food security; Saudi universities; policies and regulations; educational philosophy

1. Introduction

Sustainability is becoming an increasingly important topic in our world today, and
universities play an essential role in stimulating sustainable development. Through educa-
tion, scientific research, and community partnerships, the goals of sustainable development
can be reached in various fields through a variety of methods, but this change must be
harmonious among the university’s leadership, students, and faculty members [1]. Sus-
tainable universities share a number of key features in that they help support sustainable
development within their local communities and around the world [2]. It is worth noting
that sustainable universities do not focus only on reducing the negative impacts on the
environment from various vital aspects.

In general, sustainable universities play an essential role in sustainable development
through entrepreneurial practices and organized operations that are supported by reg-
ulations and instructions that stimulate development as well as cooperation with the
local community, which provides them with a special opportunity to create and influence
change [3]. Universities differ in the ways that they address sustainability issues in their
various fields, often focusing on the aspects of sustainability that suit the university and the
local community, creating a greater role for sustainable universities [4]. Often, a sustainable
university not only implements these sustainability practices but provides education for

Sustainability 2022, 14, 10257. https:/ /doi.org/10.3390/su141610257
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Groundwater Quality: The Application of Artificial Intelligence
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Humans and other living objects depend on having access to clean water, as it is an
indispensable essential resource. Therefore, the development of a model that can
predict water quality conditions in the future will have substantial societal and
economic value. In this study, a sophisticated artificial neural network (ANN) model
was employed. This study intends to develop a hybrid model of single exponential
smoothing (SES) with bidirectional long-term short memory (BiLSTM) and an adaptive
neural fuzzy inference system (ANFIS) to predict water quality (WQ) of different
groundwater in the Al-Baha region of Saudi Arabia. Single exponential smoothing (SES)
was employed as a pre-processing method to adjust the weight of the dataset, and the
output from SES was processed using the BiLSTM and ANFIS models to predict water
quality. The data were randomly divided into two phases, training (70%) and testing
(30%). Efficient statistics were used to evaluate the SES-BilSTM and SES-ANFIS models’
prediction abilities. The results confirmed that the SES-BilSTM and SES-ANFIS models’
forecasts are accurate and both seasons’ performances are consistent. Similar
investigations of groundwater quality for drinking purposes should benefit from the
proposed SES-BilSTM and SES-ANFIS models. Consequently, the results demonstrate
that the proposed SES-BilSTM and SES-ANFIS models are useful tools for predicting
whether the groundwater is suitable for drinking or irrigation purposes.
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® Artificial intelligence (Al) modelling can be used to assess (predict) water quality
at different conditions and locations and thus different management strategies
can be implemented.

The proposed system can assist in water resource management which includes
water intake monitoring and management. Al models can also help in predicting
water quality impacts through alternative land and water management strategies
and practices.

Al models can help monitor water quality systems and provide better information
than traditional monitoring at the same total cost.
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The Relevant Category: Resources Sustainability and Aquaculture
® The research supports the vision of the Kingdom of Saudi Arabia 2030 through
the prediction of the quality of drinking and irrigating water using artificial
intelligence techniques.
® The scope of this research serves and is directly aligned with the Kingdom of Saudi
Arabia's vision (2030) for digital sustainability.
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The Relevant Category: Environmental and agricultural sustainability, and water
production and management
® This research helps the Ministry of Environment, Water and Agriculture
developing a unified frame of reference for the water sector that includes a
comprehensive strategy to conserve groundwater.

® This research aims to use a smart governance to conserve groundwaten
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The Relevant Category: Water and environmental sustainability
® This research serves and corresponds directly with the identity of King Faisal
University in maintaining the quality of drinking water and environmental
sustainability.
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® Providing high-quality and cost-effective water and sanitation services to ensure
acceptable prices.

® Preserving water resources and improving their use while preserving the local
environment for the benefit of Saudi society now and in the future.
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® Ministry of Environment, Water and Agriculture
® Al-Baha Governorate
® Al Ahsa Governorate.

® Municipalities.
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® Developing a smart system to predict water quality in Saudi Arabia.
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Humans and all other living things depend on having access to clean water, as it is an indispensable essential resource. Therefore,
the development of a model that can predict water quality conditions in the future will have substantial societal and economic
value. This can be accomplished by using a model that can predict future water quality circumstances. In this study, we employed a
sophisticated artificial neural network (ANN) model. This study intends to develop a hybrid model of single exponential
smoothing (SES) with bidirectional long short-term memory (BiLSTM) and an adaptive neurofuzzy inference system (ANFIS) to
predict water quality (WQ) in different groundwater in the Al-Baha region of Saudi Arabia. Single exponential smoothing (SES)
was employed as a preprocessing method to adjust the weight of the dataset, and the output from SES was processed using the
BiLSTM and ANFIS models for predicting water quality. The data were randomly divided into two phases, training (70%) and
testing (30%). Efficiency statistics were used to evaluate the SES-BiLSTM and SES-ANFIS models’ prediction abilities. The results
showed that while both the SES-BiLSTM and SES-ANFIS models performed well in predicting the water quality index (WQI), the
SES-BiLSTM model performed best with accuracy (R =99.95% and RMSE = 0.00910) at the testing phase, where the performance
of the SES-ANFIS model was R=99.95% and RMSE = 2.2941 x 100-07. The findings support the idea that the SES-BilSTM and
SES-ANFIS models can be used to predict the WQI with high accuracy, which will help to enhance WQ. The results demonstrated
that the SES-BiLSTM and SES-ANFIS models’ forecasts are accurate and that both seasons’ performances are consistent. Similar
investigations of groundwater quality prediction for drinking purposes should benefit from the proposed SES-BiLSTM and SES-
ANFIS models. Consequently, the results demonstrate that the proposed SES-BiLSTM and SES-ANFIS models are useful tools for
predicting whether the groundwater in Al-Baha city is suitable for drinking and irrigation purposes.

1. Introduction

Water is the most crucial of all resources and is essential for
the survival of all forms of life. Unfortunately, it is constantly
threatened by pollution caused by the same things that
support life. Water is one of the most communicative media

available, and it has a long range. Correspondingly, rapid
industrialization has resulted in an alarming decline in the
quality of drinking water worldwide. The World Health
Organization estimates that 3.57 million people each year
lose their lives as a result of diseases that are associated with
water [1]. It has been known for a very long time that one of
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Algae use in wastewater treatment.
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ABSTRACT

The use of microalgae for the biological removal of phosphorus and nitrogen and
improving the oxygenated status of wastewater treatment is not only economic
approach but also an eco-friendly one. Algae also have the capacity to remove heavy
metals as they have a high capacity for inorganic metal uptake. Indeed, in oxidation
ponds, algae grow massively, removing Phosphorus and nitrogen as well as heavy
metals and increase in number while photosynthesizing and releasing oxygen. In
Synchrony, heterotrophic bacteria use up this oxygen in respiration and increase in
number while biodegrading organic matter thereby purifying waste water further. The
carbon dioxide released from respiration of organisms found in oxidation ponds is
being captured by algae while photosynthesis, hence improving the environment.
Moreover, the algal biomass accumulating can be used for several applications
including industry and agriculture where it can be used in biofuel generation and the
production of microbial fuel cell. Concomitantly, the treated wastewater can be reused
in multiple purposes after removal of heavy metals by microbial treatment. Algae use
phosphorous and nitrogen to build their biomass and developed many strategies to
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® Algae can be used for biological treatment of wastewater.

® The algal biomass can be used in biofuel generation.

® The biological treatment of wastewater is economic and eco-friendly and reduces
global warming.
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The Relevant Category: Resources Sustainability and Quality of Life
This research can benefit the kingdom 2030 vision in:
® The economic use of sewage water for growing algae for production of oxygen
and biomass to maintain environmental sustainability
® The study highlights the ecological role played by algae in removing phosphorus
and nitrogen from sewage water
® The study highlights that economic production of algal biofuel which is carbon
neutral that mitigates global warming and removes carbon dioxide used by algae
in photosynthesis.
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The research is relevant to the Ministry priorities in that:
® The biological treatment of sewage water generates less polluted water that can
be reused to achieve water economy
® The eco-friendly cost-free approach for benefiting from both sewage water and
algal biomass for biofuel production

® The ease and chemical-free removal of phosphorus and nitrogen.
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The Relevant Category: Water, Agriculture and Environment
This research benefits the University identity in that:
® The elucidation of the possibility of sustainable culture of photosynthetic algae on
sewage water to achieve environmental sustainability
® The study highlights the feasibility of the cultured algae for biofuel production
® The study highlighted the multiple uses of bacteria and algae in clarifying sewage
water from heavy metals.
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® The mitigation of global warming using algae grown on sewage.

® The removal of pollutants like heavy metals is done by using algae.
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® Ministry of Agriculture, Water and Environment.
® wastewater treatment plants.

® Reused water irrigation authority.
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® The use of algal strains for waste water treatment
® The production of algal biofuel from algae grown on sewage

® The reuse of treated water for irrigation.
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Corresponding Author:Nermin Adel Hussein El SemaryThe

(the “Author”)

whereas, in the event that the Author is more than one person, Name of the author serves as corresponding
author

(the “Corresponding Author”)

on the one part and

Springer Nature Singapore Pte Ltd.
152 Beach Road, #21-01/04 Gateway East, Singapore 189721, Singapore

(the “Publisher”)

on the other part;
together hereinafter referred to as the “Parties”.

The Publisher intends to publish the Author’s contribution in a collected work provisionally entitled:

Recent Trends in Constructed Wetlands for Industrial Wastewater Treatment

(the "Work")
edited by: Dr. Maulin P Shah,
(the “Editor”)

The Publisher intends to publish the Work under the imprint Springer.

The Work may be published in the book series

1. Contracting Authors

When the Author is more than one person then, unless otherwise indicated in this Agreement or agreed
in writing by the Publisher:

(a) the expression “Author” as used in this Agreement will apply collectively for all such persons (each a
"co-author");

(b) the Corresponding Author hereby warrants and represents that all co-authors of the contribution
have expressly agreed that the Corresponding Author has full right, power and authority to sign this
Agreement on their behalf, that the Corresponding Author is entitled to act on their behalf, and that
they shall be bound by the Corresponding Author, with respect to all matters, responsibilities, notices
and communications related to this Agreement; the Corresponding Author shall obtain authorisations
and make them available to the Publisher on request; and

(c) each co-author is jointly and severally responsible for the Author’s obligations under this Agreement
which apply to each co-author individually and to the co-authors collectively and the Publisher shall not
be bound by any separate agreement or legal relationship as between the co-authors.
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TYPE ol
Patent gl Bely
TITLE ol e
Treatment of Fungal Infections Using Dabigatran Etexilate M5! (il plaiwly & haall (o)l e
PATENT OFFICE 5] | iy
United States Patent and Trademark Office Syl o [N el case
ABSTRACT

The invention involves using dabigatran etexylate to treat fungal infections in
humans and animals infected with fungus, which harm public and animal
health and cause large economic losses due to the influence on animal
productivity and reproduction. It encompasses the use of the medication in
both local and systemic fungal infections. Dabigatran etexilate is a drug that
has been licensed by the Food and Drug Administration for the treatment of
blood and heart problems in humans. During drug discovery research in
university laboratories, the study team discovered the effect of dabigatran
etexilate on fungus. The medicine has been tested on 31 different species of
fungi, as well as in animals infected with localized vaginal yeast infection and
systemic Candida and Aspergillus infections. Following a computational
campaign targeting C. albicans 14Q-demethylase, dabigatran etexilate was
suggested for its binding potency, which was confirmed by molecular
dynamics simulation, and in vitro and in vivo antifungal assays. Dabigatran
etexilate was able to cure the local infection in mice vagina with C. albicans.
This action was superior to the known standard antifungal drug. The lesions of
body organs after systemic infection with C. albicans and A. fumigatus were
cured in liver, lung, kidney and heart tissues.
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STUDY OUTCOMES

iy il e

The outcomes of this study are:
® Dabigatran etexilate is a broad-spectrum antifungal.
® Dabigatran etexilate was effective in treating vaginal candidiasis.
® Dabigatran etexilate was effective in treating systemic candidiasis and
aspergillosis.
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ITS CONNECTION WITH THE SAUDI VISION

aSlod| ddp i adabalyf

The Relevant Category: Health Care and Quality of Life
This research can benefit the Saudi Vision 2030, in that:
® The Discovery of the antifungal activity of dabigatran will improve human health
and the quality of life.

® Increasing food security in Saudi Arabia by increasing the production of healthy
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food. olyleals
® Supporting the national economy by the manufacture of pharmaceutical
preparations of dabigatran.
ITS CONNECTION WITH THE MINISTRY VISION 513¢d) il 4aled;)

The Relevant Category: Environmental Sustainability and Agriculture and Public
Health
This research can benefit the Ministry Vision, in that:
® The patent describes the application of dabigatran as a new antifungal agent.
® Fungal diseases affect animal production and health and can be transferred to
humans through animal products.
® The drug will improve human health directly by treating fungal diseases or
indirectly by treating animal diseases and production of safe food.
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The Relevant Category: Agriculture, Health and Technology il g dmgall cac il bl Y Jlzo

This research can benefit the university Vision, in that:

® Food security: treatment animal fungal diseases and production of safe animal
products and by-products (Agriculture) based on drug repurposing experiments

(technology)
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® Dabigatran can be used to treat human fungal diseases (Human health) Ol
® Support of the national pharmaceutical industry of manufacturing ointments, e gy té—"” U“)jgb Slpdall ¢ palydl b‘"“"ﬂ &bl 2‘15"5” olo e ©
lotions and tablets containing dabigatran antifungal. Olileals alyhall sbas
POTENTIAL BENEFITS alisk Q’i

The benefits of this invention comprise:

® One benefit of this study is treating local fungal infections using dabigatran
etexilate.

® Treating systemic fungal infection in lungs, heart, kidney and liver using
dabigatran etexilate.

® |n addition, we can manufacture antifungal ointment, lotions and tablets using
dabigatran etexilate.
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“POTENTIAL BENEFICIARIES
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Potential beneficiaries include:
® Pharmaceutical companies.
® Ministries of health and agriculture.

e Biologicals and kits commercialization firms.
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“POTENTIAL COMMERCIALISED PRODUCTS

® Pharmaceutical preparations for antifungal therapy.
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United States Patent

US011446286B1

(12) a0y Patent No.:  US 11,446,286 B1
Elsayed et al. 45) Date of Patent: Sep. 20, 2022
(54) TREATMENT OF FUNGAL INFECTIONS 9,034,822 B2* 52015 Van Ryn .......c....... AG61P 7/02
USING DABIGATRAN ETEXILATE 514/14.1
9,073,899 B2* 7/2015 Bartra ............. C07D 401/12
(71) Applicant: KING FAISAL UNIVERSITY, Hofouf 9,925,174 B2* 3/2018 Braunsl ............... A61K 31/4439
(SA) 10,335,496 B2 7/2019 Lannuti et al.
(72) Inventors: Mahmoud Kandeel Elsayed, Al-Ahsa FOREIGN PATENT DOCUMENTS
(SA); Naser Abdullah Alhumam,
Al-Ahsa (SA); Abdulla Yousef N 103006512 A~ 472013
Al-Taher, Al-Ahsa (SA)
OTHER PUBLICATIONS
(73) Assignee: KING FAISAL UNIVERSITY, Hofouf
(SA) Stangier, “Clinical pharmacokinetics and pharmacodynamics of the
oral direct thrombin inhibitor dabigatran etexilate,” Clin. Pharmacokinet.,
(*) Notice: Subject to any disclaimer, the term of this 2008, vol. 47, Issue 5, pp. 285-295.
patent is extended or adjusted under 35
U.S.C. 154(b) by O days. * cited by examiner
(21) Appl. No.: 17/682,107
) Filed Feb. 28. 2022 Primary Examiner — Timothy R Rozof
(22)  Filed: b =9 (74) Attorney, Agent, or Firm — Nath, Goldberg &
Meyer; Richard C. Litman
(51) Imt. CL Y
A61K 31/4439 (2006.01)
A61IP 31/10 (2006.01)
(52) US.CL 57 ABSTRACT
CPC e AGIK 3174439 (2013 01); A6IP 31/10 A method of treating fungal infections using dabigatran
(2018.01) g ung ) &
(58) Field of Classification Search etexilate is provided. The method can include administering
CPC oo AGIK 31/4439; AG1P 31/10 a therapeutically effective amount of dabigatran etexilate to
See application file for complete search history. a subject in need thereof. In an embodiment, dabigatran
etexilate may be effective as a broad-spectrum antifungal
(56) References Cited agent and may be used to treat infections resulting from a

U.S. PATENT DOCUMENTS

6,087,380 A * 7/2000 Hauel ................ CO7D 209/14
514/336
7,932,273 B2* 4/2011 Schmid ................... A61P 43/00
546/273.4

wide array of fungal pathogens. In an embodiment, dabiga-
tran etexilate may be administered to treat either a topical or
systemic fungal infection.

8 Claims, 33 Drawing Sheets
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Prototype g
NAME OF THE PROTOTYPE et 919 | ot
Gas sensor. SLe yaddue
PICTURE OF THE PROTOTYPE i i gl | 3900
In the following page. EW[H{EEFPN{]
NATURE OF THE PROTOTYPE entui 1 gl | el
Device. She

DESCRIPTION OF THE PROTOTYPE

i 24 g

The prototype is an electronic circuit composed of various electronic parts. This
circuit can sense different gases electronically by connecting them to the gas
sensor for the target gas. The different changes or concentrations of the gas
being monitored appear on the LCD screen showing the different readings
generated by the sensor. This first model of this prototype can be used for the
LPG, ethylene, carbon dioxide, or ethanol gases, which are gases used in food
production and control.
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ITS CONNECTION WITH THE SAUDI VISION
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The Relevant Category: Quality of life

The first model of the Prototype is related to the Kingdom's vision of the quality of life
in terms of environmental control through gas control, whether monitoring the quality
of food production and industry and monitoring the environment, such as gases inside
homes. Air quality control is an important environmental and health issue. Therefore,
the current study aims to develop gas sensing technology for use in multiple
applications, the mostimportant of which is agricultural and processed food.
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ITS CONNECTION WITH THE MINISTRY VISION
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The Relevant Category: Environmental Sustainability and Agriculture

This innovative prototype is linked to the ministry's vision of environmental
sustainability and agriculture. It targets the industry of gas sensing technology, which
can be used in various food production and monitoring fields. The excessive use of
fertilizers in agriculture can be indirectly monitored through this technology.
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ITS CONNECTION WITH THE UNIVERSITY IDENTITY
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The Relevant Category:

This innovative prototype is linked to the identity of King Faisal University, where the
study is concerned with gas sensing technology, which is closely related to the
environment, whether by monitoring air quality or monitoring gases resulting from
agricultural products. The study is also concerned with monitoring the environment
indirectly by monitoring the harmful gases.
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“POTENTIAL BENEFITS
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® This prototype can be useful in controlling the quality of some agricultural
products.

®  This prototype can be useful in monitoring many of the gases used in agriculture
or food production.

®  This prototype can be useful in environmental monitoring by monitoring harmful
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gases.
POTENTIAL BENEFICIARIES m “.‘m
(] The Ministry of Environment, Water and Agriculture in the Kingdom of  |da e 8slaiw¥l dusgaud! 2o yall 2Ll @ aclypdly olekly and! 5yl59d Sy @

Saudi Arabia can benefit from this prototype in monitoring the
environment of ecosystems.

L] Greenhouse farmers can use the advantage of this prototype in increasing
the production of agricultural crops.

° A gas production company can benefit from this prototype in monitoring
the work area environment.
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POTENTIAL COMMERCIALISED PRODUCTS honiing il byl it
® This prototype can be commercialised as an electronic gas sensor for different dalize ol3Lad ijjﬁl Sl Hladduw! jL=S 455” il lia Gigud Say @
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target gas. We seek to put this prototype model as a final product. Sl giieS g 3geadd! 1o
RESEARCH TEAM LEADER (il 3ol il il
Dr. Nagih Shaalan, nmohammed@kfu.edu.sa, 00966582203265
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Pioneering Outcome 3

TYPE
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Product with Commercial Potential
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NAME OF THE PRODUCT

Qo | o]

Agarose coatings of Anabaena alga as biofertilizer
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PICTURE OF THE PRODUCT
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In the following page. AdW Amaall §
NATURE OF THE PRODUCT Quinil | e
Type of food. awlie sale

DESCRIPTION OF THE PRODUCT
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The coatings contain a blue-green alga (Anabaena sp.) that performs photosynthesis,
fixes atmospheric nitrogen which represents four fifth of the volume of air and
manufactures ammonia which is one of the nutrients necessary for the plant nutrition
as protein is made from it. The plant also obtains growth-stimulating hormones from
the alga, which increase its production and growth. Italso enhances plant growth under
conditions of salt stress and works to improve the texture of the soil. The Alga is
autotrophic and needs sunlight and some simple elements for its growth as it performs
photosynthesis. Therefore, there is no significant cost needed for its growth. Rather, it
represents a free source for stimulating materials for plant growth, and itis a sustainable
source of biostimulators for plant growth and it is of renewable growth and can reduce
the use of harmful chemical fertilizers thereby serving the objectives of food security
and environmental sustainability
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ITS CONNECTION WITH THE SAUDI VISION
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The Relevant Category:
The current product serves the Saudi vision in terms of:
® Using bio-fertilizers such as blue-green algae that fix nitrogen and are compatible
with the local environment
® Using environmentally friendly organisms to provide the beneficial elements and
hormones for plants that improve agricultural products in order to reduce the
need for chemical fertilizers and synthetic growth hormones.

LYl Jize
g (o ALl A pes JUl ikl
5 oo Al cuts ({1 @830 syl Cdlelall Jie Bgundl Sloaiell alasial
EWPSTEC PO ALY
S 5 Slill Slisayslly Aadlll poliall mdd) dall Aipne Sl Blaza¥l  ©
saidl Sligayss 5 2lesSIl Buawdll I Anbadl Julan) Beelypll olmidl s

Aclivall
® Work to improve the ecological balance in the environment of local plants Aloel | UL By & ! Gilsnll soe Joall @
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The Relevant Category: s bla, Y Jlzo

The current product serves the Ministry's vision in terms of:
® Working to reduce the use of chemical fertilizers that pollute the environmentand
to use bio-fertilizers that are environmentally friendly
® Spreading biofertilizers in a fixed form that facilitates their use in different areas

® Improving plant production and agricultural land
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ITS CONNECTION WITH THE UNIVERSITY IDENTITY 'uﬂ‘ 3‘“& @m,‘
The Relevant Category: s bl Jlze

The current product serves the University's vision in terms of:
® Using untapped environmental resources such as atmospheric nitrogen through
blue-green algae for the purpose of improving plant production, which serves the
university's vision of food security and environmental sustainability.
® Improving agricultural production and agricultural soil

® Making research products available to the ordinary citizen in a usable form
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“POTENTIAL COMMERCIALISED PRODUCTS

This research can provide some products that are suggested to be marketable including
blue-Green algal culture that is kept at ambient temperatures and is compatible with
Saudi environmental conditions.
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This research can benefit many authorities that are interested in agriculture and the  :ll3 cesiais 9 Al 9 A2y crroied | 31,891 5 Sl I oo pcall Emd! 1 s o0 (S
environment including:
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® Ministry of Agriculture. syl e

® Farmers. Ayl o,ad e

® Agricultural companies.
ry ORI
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Prof. Nermin Adel Hussein El Semary, nelsemary@kfu.edu.sa, 00966580960807, 00966541853155

INTERNAL REFERENCES el 2 iy b ol )

CHAIR44, FINANCE491




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia -
(Issue 1)

LS
(981 ) i g G il Ak g el (30 S o i (g 55 Bank Albilad




d Social Outcomes 1£|.0.Lﬂl| ulﬂp.o




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia
(Issue 1: 2022)

NS

(2022 : Joil dadl) ot gl e | GSlind e gl (30 S 93l i (w5 Bank Albilad

Social Outcome 1

1 o iy | & oty
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International Collaboration Jos oglad
NAME OF THE ENTITY A
Universiti Teknologi Malaysia
RANKING ACCORDING TO QS Qs g el il
203
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6 months. ) 6
EVIDENCE OF THIS COLLABORATION “M‘ oo i.lai
In the following pages A Sl ‘_j
POTENTIAL BENEFITS alisk u’i
® Collaboration for the purpose of using the other entity's facilities, labs, sample  &iliwe Julomig cdleudy Jolas (po (5391 2zdl Slovs [NRESIY Jal e cgladl @
analysis, data analysis etc. .QULy;

® Collaboration for the purpose of using the other entity's human resources.

® Collaboration for the purpose of giving workshops and training sessions for one
another

® Collaboration for the purpose of conducting interdisciplinary research
® Collaboration for the purpose of sharing classes

® Collaboration for the purpose of participating in seminars and scholarly meetings
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UNIVERSITI TEKNOLOGI MALAYSIA
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Dear Dean of Scientific Research, King Faisal University,
This is to inform you that collaboration has been done with the research team who holds a
grant (Chair38) through Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia.
This collaboration has entailed the following:
e Using each other’s facilities, labs, sample analysis, data analysis etc.
Using one another’s human resources.
Giving workshops and training sessions for one another.
Conducting interdisciplinary research.
Participating in each other’s seminars and scholarly meetings.

a 'LO\J'
Wagqar Ahmedv(P .D.) Material Physics

Post-Doctoral Fellow

Takasago i-Kohza, Malaysia-Japan International Institute

of Technology, Universiti Teknologi Malaysia,Kuala Lumpur 54100, Malaysia;
wagarum.ah@gmail.com

Prof. Madya Dr. Nor Azwadi Bin Che Sidik
Malaysia-Japan International Institute of Technology (MJIIT),
UTM Kuala Lumpur, Jalan Sultan Yahya Petra,

Kuala Lumpur.

0322031211

ASSOC. ¢ F. DR. NOR AZWADI CHE SIDIK azwadi@utm.my
Deputy Deun (Academic & Student Development)
Malaysia-Japan International Institute of Technology
Universiti Tcknologi Malaysia Kuala Lumpur
Jalan Sullan Yahya Petra, 54100 Kuala Lumpur
Tel: +(60)3-2203 1211 Fax : +(60)3-2203 1266
Email : azwadi@utm.my

Universiti Teknologi Malaysia
Jalan Sultan Yahya Petra
54100 Kuala Lumpur, Malaysia
Tel: 03-2615 4100
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A Saudi research team reveals a therapeutic formula for diabetes patients.
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Aresearch team from the College of Clinical Pharmacy at King Faisal University
in Al-Ahsa, represented by Prof. Tamer Shehata, Dr. Mervat Al-Mustafa, and Dr.
Heba Al-Suwaidi, has revealed that a new therapeutic formula can be taken
orally and contains an extract of natural plants known to lower blood sugar
levels. Using "nanotechnology" techniques in order to increase the therapeutic
efficacy. The study, according to the Vice Dean of the College of Clinical
Pharmacy at King Faisal University in Al-Ahsa, Dr. Mervat Al-Mustafa, in an
interview with "Al-Riyadh”, combined the drug pioglitazone - used for patients
with type 2 diabetes - with black seed oil in order to enhance the action of
pioglitazone as a lowering blood sugar. Dr. Mervat confirmed that the research
team conducted preliminary experiments on experimental animals in order to
ensure the effectiveness of the new pharmaceutical formula. The results of the
research resulted in a decrease in sugar levels in experimental rats after taking
this treatment, noting that the results of the study were published in a scientific
journal with a high impact factor, thanking on behalf of the research team of
King Faisal University represented by the Deanship of Scientific Research and
the Chair of Bank Albilad for Food Security for their support of this scientific
study and the results it yielded that contribute to positively changing the
lifestyle and ways of living of diabetics. The Vice Dean of the College of Clinical
Pharmacy at King Faisal University explained that diabetics suffer from chronic
metabolic disorders, where they suffer from high levels of glucose in the blood
that exceed the normal limit.
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Prof. Tamer Shehata, tshehata@kfu.edu.sa, 00966564787190

INTERNAL REFERENCES

ol i g0 ol

CHAIR47, FINANCE467



https://www.alriyadh.com/1964161

Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia
(Issue 1: 2022)

DN,

(2022 - Jgi aaadl gl oyl ASkodly ol 505 23l i i Bank Albilad

Al

0:38/1:10 ) ¢




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia

DLNSG,

(2022 : Jgi1 daul o i ety Akl ol (50 S el i i35 Bank Albilad

(Issue 1: 2022)

Olantl o)y dstandt pmy,.e,w aaall g
mwﬂuqm At gt - ga,...n.mwl

!

]e] Je)
&yl adigll dwill pani B aALYI L@  pgyl allae  @bliall AT @ eaglinallE AU AT A

Spa Al duiyl

02022 gulgy 31 B1444 ppao 2 ¥l O

s¥iull suijal Galle dsy ge ity @sgau ol Guo

-

sl aas P

Jiell delg alclynll

o pgannll QLY Juwl clisi
awly Je gubg wop guouboell
o)l guoll cdisl .eanioll Sl

Jbud! s

drogull pyylaill

Omilgadl w2l
Al Jg> dakiinly

&gl aajgl dwill pani B ddlyll Lix®  pgyl alldo  Ghliall LA @ Gagli el E Al BT &

U e Ut U it e 2 et Dt U Qs e Us s ot e g+ e S—

P19 Sl dwud) yaesas (gjliogull

aswall dusiil adles (o 350U cldg uybdl Ullgs uLc qugI uylai £|_}_’>U pLo L_,L:A.IJI @pall i .cuopo 8)gisall Lasig

i QI a0 10345 6jguay 2lell 1io laublei ao) bl 2l e dol a.;l.u [TV RERVECY |
Mlmwwl&wl#mwgm}m“ 0 uom.uIJAJle.JLu)_u.upJ
U0 aic Upadi log dralell dwlyall 0is losocy)

aiojd dwaiwl dusul OUlpaus! (o ggiles Sl Lopo JiWJuows ol de ol dldudsdl dawall ads dusg Coudgig
-eudnll aodl job Loy oJl (o jgsglall JSuw Sbguue (9 glai)l go ggiley uo

solaig aslyci go anllg SHull yoyo e ool uo J1ac pUad glilg yopadl go giwlell Jhuull oo culbg
sl g0 plle 33ig Pl (6 J8ul dun dolio asule vy Loyl ol (6 35l Sbgiuuwo pulals JUS (o Glacldo
12239 .6paiuo @blb ol anlell Al Jouitg .glodl jab la) ceulnl saall gausd jedelall A pub e Blaol

a2l @b (e gi digad Obille JauAl LUl dtlell dgoll jo dued glgil plariwl Slwljal 030 Joud 309 .8ul blaji

L2855 J0oj Jusuuig Liosal) gaill sgey Loy pulell ughai dlglow o duisll Lol Bluw Jus gl tus

alduleill




ag-.d)

=093 p-ailw

jimall godyll piilill dyidis dupe daga Jol

Aa!

il pgull jla jSpa
0‘ -PAPER
29401 gl
[El3%dw[E] -
(RN O Ay
i uigyisll gégall waile & -PAPER T

920011002

& ' B www. alyaumtraining.com

woin: sssmvaie [IIMNINN o i 25

Ac3 259y byl pal
duioYl 6jma ) daldll

P o518 (pe ybiaidta g Bt s>

s3gaw jLail
clwaYl wa

Sysull alal (figili aus iy )LSil

A plaall - agyl

O by (s sgai yea¥1 S gact s lio 09
Ao Sl BaLaN medy @B, at 4Gt el jajaliae
Byla) do pgdl Lasg cca¥! 33 S el Lacssiy
@29 Sloearlgg plgo (s il sl
LAY deglaid

amcoll wlg
b0 g dlluy iy
@ 15y)liwgS yuti)

wldlil aallaa Juy @yl 5
m ml.l.iﬁag:a}hi" Jlglajl e 6 6 o o
a3

dueub Olnlima
Jaaal dygal po
§ySul

oyl
F.GC.DJ.I

aslil alilguall
piull aiileld ga

gulaally G Lall gl giac
: aqu) J dagliall wihgll

4 ﬁ' aa tablgia ysl

N cLagLa.aJI9<<ud\I.aJI>>

dale] uny @ dyjgilisall @
alld diedi  Gjmaal
da¥l yulag aliidy
«nllally pagg 22 «(Uggd
Jndll, aai  gadlg aluwl
«ludl

dlia 60 wyjal
«dlawYl any diaa wlc

umd.a.cm;.amh.lulpha4 ‘
auiall alclhall o >ac
Jalig wwai @amii djalall @

E-PAPER é&raéyl dawill wilc 1yai

awl alhi duil i) ~«Ggadlyy ge Lelaa Glpaad gadini (yugs y umIJ»
094830 Lyjgw ugia u Lal Jgaaln ylySgll ;uuyugmn laj] ailay .

Yl Layle g i o B N ulclalns
dlwls Ja % 25 ..clwn)i
ga.u al alnll

WA Ll 3 M Ciog Ty
A g3d1 Bgdmdlg CilEMallg Ailiasmtlg
YW Anyd Jlesly 6w Caially
a1 O U3 leat Yty
OSed) (alS 2, LnBTNg dAamgitlg
t‘dj (Jyald Qg ) Dl Loy
Aoy 3319t OW Lt due

cal mlo dccng A3l 247

%75

clwnYI - yuwigell aaaa

Amany Gu¥ SN (S 5s oo

Wl 2 el WL Aoy wW) deeial
o (b Al 564 Aol pgdi
Dgaglhy it aaantl jde 5
Oguadly ) Aty 43 ALl 381,109
1019 Lgio laiwl ()l yaadly Caytatlg

LBl g ldiiue

t-‘r‘”'

= "|_=. }uul H_;g{mla\ll La.lla.a

Ldlatl 2o 0f  pureiie Al ploall - alllarell 203
NENO: JY DY YU IS, (U-SPRN -
Oiylatl of dasguond | JALL je g LS Lood (agaele Aot gt
OLS,d Balatiawt (o May dedgidl pualipllad 2 dogiall (gl

Jbige (pe Olleatl s % 40 g Ol ylecad)
@ S Al aBgd 2 yiad )___ug:L.t“ LS pdis yalono Cyliiy

alpaiallg dalwl gguyey wigall glggua
0323l clira pe glyl go

LS 3929 pue O (] Syt
ety COla U rlecdl ylas

Olylewd ) a5 OlS, & cedlb

Al tlat) AetadV) Godat
B ol ¥l jaw plas
443M|3i agu QL‘JUAU s ladiw!

waill wlc aiic .. Aadl

[ 1] 3 4 'i
nSll alal @y ~
|| il o

(1] 1

Lectie 2005 ple (I o% 1 Lgibuwd 2 5y9ull 633 - vualll wnlc °° MI
i, A o d cl.u.m»
2 Sy Sagad DL LE g 08 gl (gt LU iy
o0 o o0

W) 2 (S e Geebald) Gladi 3y9a ¥ Galiaidl Clatidygs drad
2932 171 Yalad o 2017 ple Zanldl (S, oy tad Al Lontis dcualind!
e 3aan OF Jd legent!  SLudld Aialisl 3)LAI 2 (o LSS agtl
st Blylee 2 122 LS, a3
g COLI 3S A Bl 95 OF il g¥) s 3 Gy

«CI.I.CI JgLly .J.I.I.I.I:J
@ dalc alisa 3 cliiilg

05 Poul s i




pita 14

17959 suatt €]

alial
Ligila 162

-
’__' g

L

(p3d1) Sl 281 s I « oo 139 31525 ot

Ailgdalt eLn ¥ Colgly yglal
S )59 ettt @pladl yaag
.3yl3) 3gec 2875

Olegy e 6 Ciieiad Los
Aoy Bliot) Bagarg | Aiead™
62.223.629 coals Atlos)
) o3 g L YLy
webus (o jjaliie (2 gl
4ejge Ada 11 Aiglg £ Lid)g
(rlieas pgyding dalail) sl
ddgall Adautl oyding Sl
Pl (diang cigd S o5 ies
47639 4cly) cola (1) dragSntt
8yL3) 3g-ac 995 LiS, g By i
D139 (0 wadal| Jaidg (8952
PIPWES B S I (TN I
Glegydll G Lay,cdgla)lg)
Crcwsig BLoc ond| B3g—ond B3 3—atl
i @by (g ymia ot gt
-pdlly (lolgelt sl

gl - yulg

Sl ¥ godl Conlio 09

el e lin (o sl (1
LAY 4dsi Lay (Ol dalaie
o - Al Lgtadony - Bud
gl Oleg,dlly plelinly mes
ey el Glalgl) pusd )
(e Ol Bl Bag a2y 2.
JIMs 19 2030 Aol Andy
OleLatio W1 Aelay ¢ yual i L2
Al Wlel Cile g e 3yLo¥I 2
WJLy Oaele 162 Dyglad Aalsiy
ALl 993t pyg yg-ra s
o) dale OISwd g dag,atlg
Wlalt Olegydie 8 cledy

Adlon) daids )N Wi ¥y
Ciay Wy 100.742.298 by
£ W9 o313 et (0 ckasy
1 AbLis) AR sl i pcoms

Alal @Y dpuuwli 8,93
dud pilly g3gag

-Gpagd ylie le

3 e B Y L)
ol O ((imgud) joe Adtlaitls
J9LaS (egs reiead U1 339t
BhallD 3u o Ologinga
a9 (55 At (e lg cadatly
ois Jie dcanl 1S5 (ilanlglly
ol Gt (AU G D ygut!
SlyLgll pmglail Adalghl Ao,
Or33dly AeSBLY Amyla¥ iy Acal)
-SLBy onBl g

A aloall - agul

3y9ut! (i (eS|

a3t e Al
2 lulI OBl yag (81 a9
a9 slas ¥ Silhdlaag sl
A lgetan Mg (bt
t)& 2 Oyl eldastlg P
Bgenitly dadludl (95-at 3ylg
By Y AG e il Al ay¥g
(gl cali (ye ST LB gTulg

sglial yugisil a1y

.3l goliat gov.sa
paazi O dwld 3| Comugig
L > (i (o3l (gt it
AwlS Y Al Gudod 2 gty
it Lgilonting LeitLusy Jluanly

L4218 aoiont)

)l

A sy - g

Aalatlduwl iy Moo n s

Ayl £ Lia¥ g dcolall gl
fatawllalifta.gov. ag,usay
o Aalis) aelatl golialt SA
talaklalifta. ag,us¥1 a !

alalia ja lib 385 p4)
J.I.I.I.I.CJI.I:I.al

(p5udt) ot dably A0 (3,5 @

2 1BlAS Cugd S SLeYI 2
451 I pdin Ll oY) Jolaa
Olaey 201X @,aY @ed (5>
AT Bugs bWl Ao lis.
Ala¥) IS Sl o) Olalss
dgiacdal 48,01 Bale)y dusllf
812 (yo yiST (S dggandt celiiang
A Bols| @dalise adlge 2. @S
A0,a% 1 Ay AaiSe cataid Jlesd
Lids 385 Gglod Sl Cilalitly

Ll 5 g

A loi- g

(e i ta e A3l el Ciad,

Ol o¥l Slatse (e Liks 385
IS Ll A Lgdugds (=)
O ue pie Sty dusltl ALYy
WOidatl deeot) Aolad) @yall
Cil8ydaltlg £yl gdid) Alegd Baled
dolalt) 5yla¥f ale yause @43!3
Olytes domn .p Wla¥Wh ddLLY
LI LgBya Coadg adla¥l O

agul aSlanll
ag-4)

22022 udawdi 16 w1444 ppma 18 LM €

daali duyai ae) dualle dlaay duljall pi

aus iy jlanl ..saxgew jladl

Syraull alel «aigil

sysull glgil

149.4 @ 7/48.9

YR BYCHUIIERU SRS (£ S

dulol wlcYl @hliall

79.5 : 710.8 111

sk Sl Ae,StiAse
ad,a

Jaall §)Sw wuilill Joll

P 2 St A p LAy AAIS p2 AeSHLA e belad (uba, S e

1) 125 (1 Ol g pgH Ao a1 3y ke gf R (B
Jaond) 3,58 IS Aol 32 Loy lgaldniud (Sle

“Ouagewll gy s pSwll” dyni dalyedl jpi

65

pedI CAy Aol JoClI 5,48 @

PRSI

Oligid ) Aaiais Aga¥l il W gguw
Acalod) LAY (o doudlg e LA 20
9a¥) daglie Lo cdailly

Alion OIS1 o

S yallg alawtl .y Creddiy
Baleas Alien Juad GLI Axels> A
S L iy Sy atald) G )
ola Legeont Lty (Sliatl et
e die Oy el Lag dcelal! Al yutt
st e Ay 2 Aola il

LSEUSY I Baaall BUS Gi ,S00
OISy gt Jnd GLLLI A slon
GULS celgatly o liadl dim ao dolld
BrS s Ao OLS1-d L Jond
Oils |t @39 AT 9l I Sl sl
91 Alont | S|yt g ALt g1y Y
Aol Aoy Cilaugiad L @an ddgat!
.2030

2027 - 2023

molae Aicgdl By1) (udoms detiod
Gy At aasLSYI slaia ¥
iy a1 e 13letiel (35
(Le 3] g9 Slaslontl Lo wgand!
25289 Oyl (s (A Bugrg
O Joadl B Oldlaiis as doacgd!
apala ad,t tdapalay pelip NS
(el Baad Sl @il oo ys
Iy Olaslall Silogl) Laruatlly
LaS (maryut ] jocaitlg @ gailY alatl
15 (e 130e (ot (10 il
Sl gl g Sl it il (5 )
AT Ol

ey el s 5 Ak 01 S
@sEUL ASLall 2 Aalint) Agand! oo
il 2. O3 slediely ulidlly
o2l platl (nelladll 2 coyidly
Lagiodlang Logialasy Logiaga a2yt
e gl At g sLaTBY | Ao 2

wLcgiuni daJan cduujaa 36
Jaly Ly diullng wilh Gli 28

Sladle (yeais A A Slalt! dga¥)
Blew Il (ol Gaylo (e gl digad
T pglad Agloue 2. (i LY @1
doed Jiguadg (i pold a2y 3920 Lea
b At | Ola Slatt sy
bde A ot (4 (6 St
o281 JSa 2 531959 D)l g
el Gayb e Glolanlt
9 o) Gyt O S
delas Hﬂﬁ# CAua ol e
AaS ) i IS e el 1l
Zead (93| SLEES aliiniwls A e
o) dai s Lacdall Ol il
(L dadiad ) ASigudl Cilylaal
T Bydall Sua] Acdid| Aad 3
2 (Aaly dentdie Layliiels dualgl
Ao G, JSLAL (o el e cdand
Leioy cpud Bl A dlall delad¥ly

«adleill aigal)

Sl ey aobidly Shaladl (re 1o
Sl gy S Oty s1a¥1
Jeasod ‘_,.Lfa’.ll 292t el o
ol @i sl g ramlant|
s aliyg (paslatt Juasill
NNV P IPSRIRWE A PRE A |
WAL (SN Aligll Bylaf ulms plain
BN udomne iy (Alas dulips
i) aliliie (s WILS HaiSit)
By ks sline ygiasmag
G ) ST mendly yudtl alaig
Oaydl pals O (pe Agl) o SlasD
Sadie o Oledaw LU (naa pad)
s¥longe 19 gawg 392w JT
2 plowdll LeSidsy —abl Logladon-
LR NE RN (PR R ELA ) P Hj
Ladody didogl) deeiidly slaiddts
Olbdgiaag 2030 ASLeall duhyt
LoS Loyl I Sy ) deelS ald

| B

(0919) %0 94 3 dra gSmt! ALY Suke plasy

% 94 () e gSntl LA ﬂ

Gyl - cuell yile

29 e gt p Sty A bLs
ALY LaSlas o ¥lig (paguaitl
:glliﬂ &}dl O S5l (i o 29
Oslay (Sl (pido s OF (A i
O e o Ay D! Aan] Ol plas)
2 598 plantl S Slaglians pLatyl IO
g (aedall wsdl ol Ley andt
gL (§ St poa (lalaid s A Sl
e BJJQ.H...U‘“,;..@S,_"!A.& ‘&L‘é_'i
dilacline (galaliy sl yei (yo dontly
2 59Selantl Slagins eulais JMS (40

LA

Ao dali A
O Mliia }1 218 (LSy o bl
il (Sl (o pb A Slat! Adasnt
Goladi (Jaady b potiens Didlpe 51y
(ra Bineae £19-31 plidnuly Bl

T 3w ¥ O L U Cliaia

PUPSA (F S PER PR WA (PRS2 |
daglaing ol yg Oluwdag (ruwslelly
PIESNUCTINE-R (PRI PR P {
Celodig iyl g Eadaid! 585 Agd
O B ] Bl 5 Aladal
I e egilaly Ot @lad 3l
WOlardilly Lipasd! zalidl yolas
el 2 i Bagng jmed jmijadiy
Trg el mobas g coayidly
2 et By aBag (e
oyt g eeclald) ol pg Silwiidon
i g dan LU Dbdes o1l Uiy
el M Aalis) atlaatl sleie g
TS 2N SN { g W [ - | -
3)9-did | @B 59 eyl g elat)
delio pedd Sl Lo Aeaslall
Solyadd) jajaig jaglaty (idaght a1
Aas| Gl LeS (il Al it

Ja a g dyalaa—ng

(o190 Auiat | pSutly
4 gl ) L)

] eyt old O i 9ig .
8ymSI @Sl (s Aa

AP UPEE LTI P WONNY

oo Bl @ile¥ly ca,atls

Aatail Lallie (e E5LY)

Bt Ayt &)L&-’J OF (A Cyliiy

Oldd Legydin 159 (it Logpdun 21 Joddi
Leiensd Juad 3y L) ALY O () Byuiicn
Lo <%0 99 ZcagSamt| Ay a¥1 3Ll % 6 (N1

~dad %0 1 Lgiesd 8y Uil Zyla¥1 LA

36 il (pe (yolaptl adal 5yl Codei

21444 wlyd) alald s Ly Legydus
Wods Ao 2 Adlby Cal Cali 28.8 adssd
R )T L 17 Lgios edibaasy diplSCily

3gumtl (paly Jaatly AolBY
Sdlaies 911 @i, Lo
9999 bty Ao ySLi Ao
JASLal! 3lolie iy 29964

Woall Sy i uyd fiops
o LU daelas 2 ASCodsy)
Mo BaS,3 () o lws ¥ Alablonay
o P | Wi { ] BV e YOV W i W
@i ai pe Tadall Slaalsiod
oaast deniad) Adlgdl Ofylaal)
et 2 St (g gue
i N A LS | Sy Comingly
Gopall Jang daslantly dusidsy)
Garall Of (ralaall Cdjpe .3 Sl
Jsi0sll 29 (A9¥I Bslainl (e g
e Lgioyon rlavg ddiee 4us,5 (1)
G Mali Adelat) (e uSTUY (Ol gt
O (et 2 Al yod 30 i @39
(Alatt AL Oy 2tgut) Acalat)
Jposlt call Ricdioy Buglhl pelung
o pell L s (550 (o2 Dle s Y]

gyl (AL e

4d el Cela 5,Sat o) cdldy

dhAl dwsil jiwl Glaal 5

A sl

o

E2923 A 3yla| (udomn ool
CECI TR
et Ol gt ura vl g L
aslad 1 CBugy «2027 — 2023
glad 2 Lela g Bag—antl Glag
1 Jso3ll Loras gttty el
(et 2 Bagonlt (S35t ig—ad
ot 51 Mg LALe 1) oyt
ey Aol g1 At Buaad 2
2o Ll Joo IS (s ((SalaZBY
Aladl O dcdo gt Olgant) poon
Clascu s 2 B39l Acdl jag (slouiad
ASLell 2. Coyitly el el yg
o Lion | sl LSl v B39 g
) Gudod 2 dedlueld Joad! B
iy BN Bal galiyy CBlaaly 2030
S yded)

3 gl gblga hun
[

° () (] [
agaall yay yuallao
ST et peidn 91 5oLt ugd
J&&gbl&bgi&mm
Add oy (JLSEY (e
Ormaadl ] JuaS Cilygiad
Ao Aol ydg i 15 Bue
) it () Jia

A Lloi- gig

Ologtldg—Sd a3
Lol Awoladl Slalgllg
L g bl e
Allasy (natlsne 3 aljie
Aot Gy 0 3gilomt) oyl
adabloe 2 Ag Y
edLa) G2 (Jmlme
Aeallatdl Olelya ¥ B3N
AL Ao g ogeions
R (]
Jaladl ZoLad) I} ealgl
3Le ¥l G it Sl
IS Ol pse dalaioe Al it
Al Jgis Jguay (0
ASlaoll 3guontl (paf allas
29 ol Lgtals p.g.\.ﬁ.v_g!




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia
(Issue 1: 01-06/2022)

(2022/06-01 : Jgi aikadl) e i) o el kol (ol oS4l Sl i gt yS

LSS,

Bank Albilad

Social Outcome 3

3 (guub et | & ity

TYPE ol
News Pitch Ao Jlia
TITLE Olguatd|

Activating the community engagement between Saudi universities and
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The community partnership is a basic responsibility based on the principles of a
common understanding between educational institutions and community
organizations. This integrative partnership between the university and the community
will lead to a positive impact on the community in general. The basic principle of
partnership is based on activating the role of the researcher and scientific research,
which is a basic pillar to open new horizons of knowledge for the researcher, enabling
them to develop the critical thought and research skills. As the development of
scientific research contributes to the development of society and its social and
economic growth, which is reflected positively on the lifestyle and ways of living of
individuals. Universities in the Kingdom of Saudi Arabia have realized the importance
of integration between the university and society and have developed new directions
aimed at strengthening societal partnership in the field of scientific research, and
identifying pioneering experiences regionally and internationally. These trends come
in response to the Kingdom's aspirations for its sustainable development plans,
including Vision 2030, as it contributes to the development of a vibrant society, a
thriving economy, and an ambitious country, and to achieving integration and
coordination between these axes. In view of this important role of community
partnership, higher education institutions and their research centres activate
community partnership with some community institutions, for example, King Faisal
University in Al-Ahsa witnessed several community partnerships from some private
institutions that are in line with the university’s institutional identity that contributes
to achieving security Food and environmental sustainability, and achieving the
development aspirations targeted by the Kingdom’s Vision 2030. The university has
implemented a system of research chairs to stimulate and invest the research
production of university employees in a way that serves national development, and
aspiration towards developing community partnership with community institutions
that support the encouragement of scientific research. Within the framework of joint
cooperation between King Faisal University and Bank Albilad represented in the
Scientific Chair for Food Security. Our scientific research deals with the development
of new therapeutic compounds that reduce the level of cholesterol and harmful fats in
the body. The research team extends its sincere thanks to King Faisal University,
represented by the Deanship of Scientific Research, and Bank Albilad, represented by
the Scientific Chair for Food Security, for their support of this scientific study and its
results that contribute to positively changing the pattern and ways of living of
individuals.
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The expanding human population, preserving clean resources and food
quality, and protecting the climate and environment all pose significant
challenges to current food production. To attain the goal of regional and global
food security, technical progress is the essential principles of processing food,
quality assurance, disaster management identification tags, diagnosis, and
prevention are highly required. Food sustainability is collaborative work,
including government and private sector technology development. Several
attempts have been made to address difficulties and improve drivers in food
production. Advanced portable, real-time, low-cost technologies are sought in
agriculture to enhance consumer livelihood and resource utilization. As a
result, there is an increasing demand for biosensing technology in food
sustainability. Biosensors are used in clinical, environmental, agricultural, and
food analysis, among other biological domains. A biosensor's stability,
affordability, sensitivity, and repeatability are all critical factors in its
performance. Nanomaterials, with their biosensing technology, are regarded
as the most promising instrument for addressing health, energy, and
environmental challenges affecting global populations. Hence this study
would summarize the role of biosensing in food processing, food production,
food security, food waste processing, food packaging, and food engineering.
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Science and Tech

RECENT ADVANCEMENTS IN BIOSENSOR TECHNOLOGY
FOR FOOD SECURITY AND ITS SUSTAINABILITY: BY DR.
MIR WAQAS ALAM

DR. MIR WAQAS ALAM. AL BILAD BANK SCHOLARLY CHAIR FOR FOOD SECURITY IN SAUDI ARABIA, THE DEANSHIP OF SCIENTIFIC RESEARCH, THE VICE PRESIDENCY FOR GRADUATE
STUDIES AND SCIENTIFIC RESEARCH, AND DEPARTMENT OF PHYSICS COLLEGE OF SCIENCE, KING FAISAL UNIVERSITY, AL-AHSA 31982, SAUDI ARABIA

Dr. Mir Wagas Alam. Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia, The Deanship of Scientific Research,

The Vice Presidency for Graduate Studies and Scientific Research, and Department of Physics college of science, King
Faisal University, Al-Ahsa 31982, Saudi Arabia
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Water scarcity and the importance of wastewater treatment.
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ABSTRACT
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At the beginning of this article, the importance of water on our planet and the
Water Scarcity Clock (https://worldwater.io/) that monitors water scarcity
around the world and shows areas that fall into water poverty or water scarcity
is addressed. The average water availability per person in different regions
around the world can be estimated through this Clock. Unfortunately, the Arab
region is at the lowest levels of water abundance. Water scarcity has many
reasons, 1) physical shortages (lack of water itself), 2) the lack of adequate
infrastructure to ensure regular supply called “economic water scarcity”, 3) the
growth of water use at more than twice the rate of population due to the spread
of urban regions, 4) the expansion of the agricultural area to meet the human
need for food, 5) the establishment of factories, and 6) the impact of the
climate. At the time of writing this article, about 2.4 billion people on Earth are
suffering from high water stress. The number continues to increase until it
reaches 2.7 billion by 2030 AD. Also, this article deals with a map of the
distribution of water in the globe, and where the water is in general and how
much water is freshwater on the earth. The article then addresses the
importance of wastewater treatment and recycling it to reduce the spread of
pollution resulting from it, avoiding the extend of wastewater pollution into
the surface and ground water bodies.
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The role of plant growth promoting bacteria in food security.
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ABSTRACT el

The article dealt with the definition of food security as recognized by the United
Nations Committee on World Food Security. Food security is the access of all human
beings to sufficient food for their needs, of high quality, in a way that guarantees them
an active healthy life. Food scarcity and unsafety are two threats to human health and
the economies of the world. This is because the number of people suffering from
diseases caused by malnutrition or food-borne diseases has reached more than one
billion people globally. The role of bacteria that promote plant growth in
achieving food security through the tremendous capabilities that God Almighty
has blessed them. This beneficial group of bacteria enhance plant growth via
diverse mechanisms including providing essential elements such as nitrogen,
phosphorus and iron, which are necessary for their healthy growth and
production. They also could secret antibiotics that kill plant phytopathogens,
and phytohormones that substantially sustain plant growth. The article also
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referred to the vital commercial fertilizers and the urgent need for them, .(85

especially in the arid Al-Ahsa environment. Collectively, the author expressed

his sincere thanks and gratitude to the Food Security Research Chair, Deanship

of Scientific Research, King Faisal University, (Chair85).
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Wavelet neural networks study to solve the food chain model.
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The dynamical models are considered very important for the research
community. There are various dynamical models out of which the biological
models have a huge significance. Some of the important biological models are
nonlinear food supply chain model, dynamics of nervous stomach nonlinear
model, biological nonlinear Leptospirosis system, nonlinear corneal system of
eye surgery using the capability of Morlet wavelet artificial neural networks,
novel prevention category in the HIV system, nonlinear influenza disease
model, waste plastic management in the ocean, underlying immune-
chemotherapeutic treatment for breast cancer using the neural networks,
nonlinear prey-predator system, vaccination and Wolbachia on dengue
transmission dynamics in the nonlinear model, SIDARTHE COVID-19
pandemic differential model. The interface of the predator—prey model is
known as the basic interspecies relationships in the ecology and biology as well
as it represents the basic block based on the complex food chain, biochemical
network, and food web networks. Thus, using the Meyer wavelet neural
network along with the optimization performances of the local and global
search schemes is a tool to present the numerical representations of the food
supply system. An error-based cost function is developed by using each
dynamic of the food supply chain model and its initial/boundary conditions.
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he dynamical models are considered very important for the research community. There are various dynamical models,
T out of which the biological models have gained huge significance. Some of the important biological models are the heat

conduction model of the human head, nonlinear food supply chain model, dynamics of nervous stomach nonlinear
1odel, biological nonlinear Leptospirosis system, a nonlinear corneal system of eye surgery using the capability of Morlet

se model, waste plastic

vavelet artificial neural networks, novel prevention category in the HIV system, nonlinear influenza di

1anagement in the ocean lH‘d(‘w’]‘VH‘.(} \HHTHH‘(‘-F“{’HWOI7‘(‘['(1[1{’k11\( treatment for breast cancer using the neural networks,

onlinear prey-predator system, vaccination and Wolbachia on dengue transmission dynamics in the nonlinear model, SIDARTHE
OVID-19 pandemic differential model, dynamical nonlinear susceptible, infected and quarantine differential model, nonlinear
engue fever SIR system, infectious disease model considering its anatomical variables, dynamics of nonlinear SITR COVID-19
nd nonlinear HIV infection model with CD4+ T-cells. The interface of the predator-prey model is known as the basic interspecies
elationships in ecology and biology as well as it represents the basic block based on the complex food chain, biochemical

etwork, and food web networks. Based on the influential investigations of Freedman and Aiello, the growth species systems

long with stage construction have drawn substantial consideration. Integrating stage construction for the predator in the

etwork, Xu constructed a Lotka-Volterra delayed type of prey-predator model. Moreover, the investigations based on the stage

Anctriirtinne far hath nrav and nradatar have hoean dafinad in tha madalina Eawr intaractina niiteamac hacad an tha dunamical

food chain model.

* The authorization of the scheme is acknowledged based on different statistical performances to solve the three spec

hair for Food Security in Saudi Arabia, the Deanship of Scientific Research,

Al Bilad Bank Scholar
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Nanotechnology is considered the backbone of modern technology, and it has
emerging areas of interest with several new possibilities for the fast-growing
food industry. Nanotechnology has several applications in the development of
the food industry, including improving the limitation of plastic materials,
advanced and eco-friendly packing, sensing, and monitoring of several health
standards. In addition, nanoparticles were highly used for antibacterial and
antioxidant properties of food items which help to prevent the spread of
bacteria and fungiin food items and hence improve the life and quality of food.
In this article, we aim to highlight the fundamental importance of
the food application of
nanotechnology includes the packing of food items and food products which

nanotechnology in industry. The critical
have nanosized ingredients—bacteria identification and biosensing for food
quality monitoring. Intelligent and active food packaging are a few essential
applications of nanotechnology in the food industry. Our research group
recently published an article in the Polymers journal in which, using a novel,
low-cost, and eco-friendly approach, we synthesized Manganese-Doped Zinc
Nanoparticles Using Carica papaya Leaves and studied its Catalytic,
Antibacterial, and Antioxidant Activities. The results show that the bimetal
oxide Mn-Zn NPs exhibited promising dye degradation activity in wastewater
treatment and have substantial antibacterial and antioxidant properties.
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Currently, nanotechnology is considered the backbone of modem technology, and it has emerging
areas of interest with several new possibilities for the fast-growing food industry. Based on the rising
interest of the consumer, nanotechnology has emerged with several applications in the development
of the food industry which include the improvement of the limitation of plastic materials, advanced

and eco-friendly packing, sensing, and monitoring of several health standards. In addition to that,
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‘nanoparticles. These particles were developed 10 show anfioxidant applications where they exhibit

antioxidant effects once decorated or fabricated together with antioxidant moieties.
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Microplastics are a heterogeneous mixture of particles ranging in diameter
from a few microns to several millimeters and varying in shapes and have been
found everywhere on the surface of the earth, they are presenton a global scale
from the poles to the equator and in seas, rivers and oceans and in most
organisms The sources of bioplastics vary, as microplastics form when the
discarded plastic breaks into smaller and smaller pieces that cannot be cleaned
or contained. The effects of microplastics on ecosystems and on living
organisms are not yet understood, but their increasing concentrations in water
around the world have prompted scientists to intensify their research. In a
2019 study conducted on the Arabian Gulf and the presence of microplastics
in it, it was found that microplastics were found in all parts of the world.
Sampling stations with Fiber being the most prevalent form of microplastics
and nearly 76% of the microplastics analyzed were polyethylene and
polypropylene. Here we sound the alarm and recommend the use of marine
algae, which are abundant in the production of biodegradable bioplastics, as
an alternative to non-degradable chemical plastics.
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ABSTRACT Py

Dromedary camel or Arabian camel (Camelus dromedarius) is an important part of
many communities' lifestyles, particularly in dry areas of the Middle East including
Saudi Arabia. Raw dromedary camel milk is an integral part of the nomadic diet due to
its antimicrobial properties in relation to many diseases and its high concentration of
vitamins, minerals, antimicrobial factors and antioxidants when compared to other
animal species. It has anti-diabetic, anti-hepatitis and bactericidal properties. Various
microbial groups including beneficial bacteria inhabit camel's milk. In our recent
metagenomics study, we have highlighted the existence of beneficial microbiota such
as Allobaculum and Akkermansia from fermented and pasteurized camel milk (Sheikh
et al,, 2022). Additionally, the total cholesterol level was decreased in the fermented
camel milk given mice group than in the other milk groups. There are many kinds of
research that state the camel milks potential against several diseases such as diabetes,
allergy, gastrointestinal ulcers, liver disorders etc. One of our recent study (Khalifa etal.,
2022) mentioned probiotic enriched camel milk attenuated Colitis disease in mice
model. In the present study, we analyzed the camel milk for its potential probiotics and
its effectiveness against microbial pathogens such as Salmonella, £ co/iand others.
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Dromedary camel or Arabian camel (Camelus dromedarius) is an important part of many
communities' lifestyles, particularly in dry areas of the Middle East including Saudi Arabia.
According to the Ministry of Environment (2018), Water and Agriculture in Saudi Arabia, the

number of camels is estimated at more than 1.39 million heads.
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Overall, camel's milk includes numerous health-promoting substances, including bioactive peptides,
lysozymes, lactoferrin, Lactoperoxodase and Angiotensin-Converting Enzyme (ACE) inhibiting
peptides. Whey from camel's milk is high in nutrients and bioactive peptides. These bioactive
peptides have significant antimicrobial, Angiotensin-Converting Enzyme (ACE) inhibitory and

antihypertension activities.

Great appreciation should go to Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia, the

Deanship of Scientific Research, Vice Presidency for Graduate Studies and Scientific Research, King

Faisal University, Al-Ahsa, Saudi Arabia, for supporting this project grant No CHAIR89.
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Transfer of microplastics through terrestrial food chain.
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Makkah Newspaper. FroRne.

ABSTRACT

The article discusses the ways microplastics are transported through the wild
food chain and theirimpact on plants, humans and animals. Itis estimated that
the terrestrial ecosystem contains several types of bioplastics. It is worth noting
that microplastics can change the physical characteristics of the soil, especially
the method of collecting Soil grain, density, and water-holding capacity Cells
Microplastics have been found in the soil of many terrestrial ecosystems. The
rate of decomposition of microplastics in soils is currently unknown, and the
assumption is that this material is persistent, and therefore will accumulate
and. Major sources of microplastics in soil include mulching or mulching,
sludge addition, fertilization, irrigation, car tires, and atmospheric deposition.
And the. Pollution from selected sources can bring microplastics into the soil
ecosystem. Migratory animals can also act as carriers and assist in the long-
distance transportation of microplastics. The main source of microplastics is
sewage treatment plants, the use of sewage sludge and agricultural covering
films. In addition, soil organisms can also contribute to the migration and
distribution of microplastic particles in the soil by converting larger plastics into
secondary plastic particles and then transporting them to the interior of the
soil.
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Future prospects in converting wastewater treatment plants into resource
recovery facilities.
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ABSTRACT - E Y

This article deals with the change in properties of wastewater and the change
in its physical and chemical properties due to the use of humans, whether in
civil life, agriculture, animal farms or factories. Thus, we say that the water has
become polluted and cannot be used in this way, as well as it cannot be drained
incorrectly, otherwise it will cause pollution to other freshwater, whether
surface water such as rivers, lakes, or groundwater. The article presents some
examples of lakes that the wastewater caused a destroy of aquatic life and lead
to water pollution. The article presents an increase in water consumption and
an increase in pollution production more and more by the human. Pollution
affects not only the water used, but also the origin of the water through the
infiltration of polluted wastewater into the body of water. Therefore, one of the
ideal options presented by the article is to convert sewage plants into resource
recovery facilities. This is called a paradigm shift to transform conventional
wastewater treatment plants from being mere decontamination facilities to
being resource recovery facilities (RRF). The article then presents current
laboratory techniques in resource recovery and their experimental stages. The
article then addresses issues related to recovered resources, their distribution
and their applications that are still under ongoing studies. The article discusses
some innovations in resource recovery techniques and their economic
feasibility. Finally, the article describes the future prospects and concluding
remarks of RRF.
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The Use of Neural Networks in Food Supply Models
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ABSTRACT

il

In the Press article, the mathematical models which become one of the core
attentions for the researchers have been introduced. They are performing an
emerging field of interest with various new potentials in food chain supply
models. The food chain models arise in various modifications, like as
environmental models performs the status of food chain-supply, ecological
consequences of global bifurcations in some food chain models, food chain
length on trophic efficiencies in simple stoichiometric aquatic food chain
models, productivity controls food-chain properties in microbial communities,
predicting terrestrial food chain behaviour of xenobiotics, oil spill—food chain
interaction model for coastal waters, etc. Extensive investigations based on
industrial implementations using the food packaging has been performed to
exploit the chemical pollution because of the food distribution and its storage,
infective microbes and antagonistic environmental circumstances gas, dust,
light, and wetness. The supply storage and chain of food packages is considered
complex areas in the industry of the food that is required to be addressed
precisely to confirm the food safety as well as enhance the shelf-life. Low cost
of the production, easy disposal, inertness, and material based on the
polymeric reusability are the main targets in the industry of the food.

Sleleia¥l usl cumpol @) Aol 7 3Ll mouds o3 claydd ~ R EWESNIEYFIT ]
Sugu> SLL] 2o (il pletal Jlme Jiss mg).ﬂ Z3kadll o 3 oLl Bl
¢ Aaliiee cdbuad § anldadl aludud! z3les Lads . dad) Aludes w95 z3Les EEHEN
Sl il Aol 1 gally  Alial Al aoygs > J1 6355 & el 7 3Laidl Jie
st dad) Al 3Lesg Al dadl Abudad| Jglog ¢ 2l dad) Audud! 7 3Les paay G2 Ll
d Wbl jailas NSy aulds)l Ay byl g cAlacwd! B 4sUl
oyl « ugaaedl oSl s M1 i) ALuiadl gy 3inlly  Hpngy Sl ilaozzd
53 z3kes o I3 1 Lag ¢ Al Ladl sleald Bt dall Aluladl Jelis g 390y Jasdll
agldadl slgll Slgee plusiuwl deluall Slgs¥l e dwlall Alid) ola@=ill ¢lya|
Akl g ylally uall Loy Skl dinjisy ol il avies catus leasSIl Eiglill JSlarad
.;qubll oo plalall Slgie Aludug Gapds i Aghoylly ¢ gually sLeally 5Ll duslall
e SISy 230291 2odlus cye ST 380y Laaellae oy (B 200281 Aeline § Budal)

a..\.«' e s a1 sda @ antudl demiall JSLALT 31a3 . oLud U (o AR paall
g Lo o5 (@) “Allee effects” J] azsall JELL Gylaill 03 LS Ll JLAL! Jalgall
il @ ‘dj-l:' 93 cali @l (Allee pedd) pIlall Jid (oo Laeowsd o3 @1y 1930 ale
EVARES - TP ]

RESEARCH TEAM LEADER

e oyl il

Prof. Basma Abdul Hamid Souayeh, bsouayeh@kfu.edu.sa, 00966538452738

INTERNAL REFERENCES

ol i g0 ol

CHAIR37, FINANCE328




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia -

(Issue 1)
(ORI Dautall) i o | ot il | WSkl (| 0 S V| e (gt 8 Bank Albilad
AR &
Ol =
a Articles Opinion Caricature Infographic

Most Read

Q} The use of Neural Networks in Food Supply
Models

Wed - 15 Jun 2022 ° Q oeo
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Recently, the mathematical models become one of the core attention for the researchers. The
mathematical models perform an emerging fields of interest with various new potentials in the food
chain supply models. The growing interests in the mathematical form of the food supply chain
models is provided in number of applications. The food chain models arise in various modifications,
like as environmental models performs the status of food chain-supply, ecological consequences of

global bifurcations in some food chain models, food chain length on trophic efficiencies in simple

w Articles Opinion Caricature Infographic

statistics, learning methods and verification statics. Whereas the implementation performances of the
SCGNNSs scheme to solve the mathematical food chain suppy model along with the parameter setting
is provided. The networks training is performed using the proposed stochastic scaled conjugate

gradient scheme.

Finally, I would like to thank Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia, the

Deanship of Scientific Research, Vice Presidency for Graduate Studies and Scientific Research, King

Faisal University, Saudi Arabia for supporting this project under project grant No CHAIR37.
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ABSTRACT

il

Fermented foods has given various health benefits to humans and mammals.
Bowel disease syndrome reached 56% of the patients from the central region
of Saudi Arabia and Middle East. This research study aimed to analyze the
effect of beneficial bacteria-Probiotic (Bacillus amyloliquefaciens) enriched
camel milk (BEY) on inflammatory bowel disease using mice model. The
disease symptoms, pathological score and inflammatory markers of BEY-
treated mice were investigated. BEY reduced the adverse immune response in
disease induced mice and improve the body weight as well as colon health of
disease mice. Meanwhile, BEY balanced the disease markers and attenuated
the mRNA and protein markers responsible for disease symptoms in disease
mice. The colon health was gradually increased and colon leakage was reduced
by BEY treatment. The cell proliferation marker (PCNA) and its miRNA target
(microRNA217) were evaluated in BEY treated disease mice and results
demonstrated that BEY treatment decreased the PCNA proliferation marker via
increased the epigenetic miRNA 217 in damaged colon tissue. In conclusion,
the BEY potentially control the colitis symptoms by curative approach. In the
future, it could be used to formulate a probiotic-based diet for the host gut
health and control the inflammatory bowel syndrome in mammals.
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ABSTRACT e

In this presentation, we showed a developed electronic nose based on carbon
nanotubes as a sensor to monitor food spoilage. These defective carbon
nanotubes were used to fabricate an ethylene gas sensor. Ethylene gas is a gas
produced by fruits such as bananas, apples, etc. The measurements were made
to sense the gas produced by the banana fruit at room temperature. The sensor
showed good performance in detecting the produced gas. The gas sensing
signal was used as an early indicator of fruit spoilage, to prevent food waste. A
calibration curve is shown for sensor responses assessed on days for 5 days.
The sensor showed an appropriate response to ethylene gas produced from the
fresh fruit on the first day. The sensor response was increased with increasing
the ethylene by the third day due to an increase in fruit ripening, then the
ethylene concentration gradually decreased due to the initiation of fruit
spoilage and deterioration of its physical properties. This sensor is suitable for
fruitspoilage detection because it shows a good sensing response to a low level
of gas produced from a single banana. By monitoring the spoilage status of the
fruit, it appears that this sensor can be applied to ensure the food quality.
Although the measurements were made at room temperature, the sensor
showed good performance. This electronic nose is considered promising in
monitoring the ripening of fruits and following up on their spoilage.
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This is to certify that Nagih M. Shaalan
has attended The 7" Conference for Young Scientists in Basic
and Applied Sciences held in Faculty of Science, Assiut University
10 - 11 May, 2022 and gave an Oral presentation
entitled: Monitoring food spoilage based on defect induced MWCNTs sensor at room temperature

the author affiliated to Al-Bilad Bank Scholarly Chair for Food Security in
Saudi Arabia, King Faisal University
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Conference Presentation
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The 2022 Spring Meeting of the European Materials Research Society

THE ORGANISING AUTHORITY OF THE CONFERENCE

biuoeld duddid | Al

European Materials Research Society

CONFERENCE WEBSITE

el i 5503 igh

https://www.european-mrs.com/meetings/2022-spring-meeting-0

CONFERENCE DATE

aipd) S

2022/05/30
LOCATION P
France. Ludyé
PRESENTATION TITLE eataddd] g padl olgus

Second harmonic generation (SHG) from semiconductors nanopowders: a
polarization and an intensity profile studies.

Mo skl sl 25l gLl oo (SHG) LI sl ol algall

ABSTRACT

il

Semiconductor-based photocatalysts have attracted a lot of attention owing to
their potential use as photocatalysts to convert sunlight into electricity or fuels.
Among these materials, TiO2 is considered to be one such promising metal
oxide because it possesses excellent physical and chemical properties such as
a high oxidative power or a long-term stability. TiO2 has a rather wide band
gap lending to this material a use limited to the ultraviolet light region.
Furthermore, photoexcited electron—hole pairs tend to recombine relatively
easily in TiO2. In order to alleviate these problems, doping TiO2 with noble
metal nanoparticles such as Pt, Ag, Pd or Au has been demonstrated to be an
effective approach. In order to scrutinize further the interaction of TiO2 with
light at the nanoscale, we report a second harmonic (SH) intensity microscopy
study performed in retro-reflection from TiO2 and ZnO nanocrystals powders.
Such a method has been performed in the past on other type of powders like
lithium niobate nanocrystals powders. Depth intensity profiles exhibit first an
intensity increase due to the beam focus entering the powder followed by a
decrease due to multiple scattering. Besides, the polarization analysis
performed at selected depths demonstrates a competition between ballistic
and multiply scattered photons. In parallel, a model has been developed to
retrieve the main parameters for these SH profiles using a Gaussian beam
approach. Wavelength dependence of the SH signals is also reported in order
to provide further insights into the role of the resonance enhancement due to
the interband transition excitation and light absorption. Single crystals SH
microscopy is also studied in order to understand fully the origin of the SH
intensity and its principal characteristics.
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Meeting Virtual Conference

European Materials Research Society

Certificate of Attendance

We certify herewith that

Chawki Awada
Department of Physics
College of Science
King Faisal University
P.O. Box 400

Al-Ahsa 31982

Saudi Arabia

has attended the E-MRS SPRING MEETING 2022 held online from May 30
to June 3 and presented the oral contribution entitled “Second harmonic
generation (SHG) from semiconductors nanopowders: a polarization and an
intensity profile studies” in the frame of the symposium G “Materials for
Sustainable Energy Technologies (M-SET)".
This work was supported by Al Bilad Bank Scholarly Chair for Food Security
in Saudi Arabia, the Deanship of Scientific Research, Vice Presidency for
Graduate Studies and Scientific Research, King Faisal University, Saudi
Arabia, [Grant No. CHAIR83]'

On behalf of the Organizing Committee,

P. Siffert

European Mat u‘iah Research Soci
23, rue i u Lozss - B.R2I0

E-MRS General Secretary
Strasbourg, 03/06/2022

Address: E-MRS — BP20 — F67037 Strasbourg cedex 2 — France
Phone : +33 (0)3 88 10 65 43 — Email: emrs@european-mrs.com
WWW.european-mrs.com
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CONFERENCE TITLE i olous
International Conference on Materials and Nanomaterials (MNs-22)
THE ORGANISING AUTHORITY OF THE CONFERENCE il depdaid| |
The University of Rome
CONFERENCE WEBSITE oigeonld (guig JuSdl] pdigd!
https://nanomaterials-europe.eu/
CONFERENCE DATE elpd| &yl
2022/07/25
LOCATION ﬂﬂ‘
Italy. Ll
POSTER TITLE gl ek

Selection of Best Suitable Eco-Friendly Organic And In-Organic Refrigerants
For Food Storage In Supermarkets.

Sl syl Dl § p Ll i) ) Al geaadl Slsall Juadl SLas ]

ABSTRACT

R-404A has become one of the most extensively utilized refrigerants in the last
10to 15 years. It has become the most used refrigerant in supermarkets across
globe for both chilled and frozen food refrigeration. R-404A has two major
drawbacks: (a) it does not attain optimal energy efficiency in many
applications, and (b) it has a large global warming potential (GWP). Hence the
optimization studies were performed for selecting low global potential
refrigerants for replacing R-404A from supermarkets by using multi-criteria
making (MCDN) tools. The techniques used for investigation involved (i) the
technique for order of preference by similarity to ideal solution (TOPSIS), (ii)
the evaluation based on distance from average solution (EDAS), and (ii) multi-
objective optimization based on ratio analysis (MOORA). The assessment
criteria of optimization involved (i) thermo-physical properties of refrigerants,
(i) environmental aspect of refrigerants, and (iii) economic status of
refrigerants. Out of 27 refrigerants chosen for the study, R290 (PROPANE) ace
the selection by all the three techniques i.e. TOPSIS, EDAS, and MOORA with
assessment score of 0.6056, 0.6761, 0.466, respectively. R-41
(FLUOROMETHANE) is the least preferred refrigerant by EDAS (assessment
score - 0.3967) and MOORA while R407c is the least preferred by TOPSIS
(assessment value-0.5123).
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~' Materials & Nanomaterials

An International Conference 25-27 July 2022
Rome, Italy

The Organizing Committee of the 2™ International Conference on
Materials and Nanomaterials (M&Ns-22) held in Rome, Italia, from
25"to 27" of July 2022

CERTIFIES

That BASMA SOUAYEH

has presented in the aforesaid Conference as Virtual Poster
the Communication entitled

SELECTION OF BEST SUITABLE ECO-FRIENDLY ORGANIC AND IN-
ORGANIC  REFRIGERANTS FOR FOOD STORAGE IN
SUPARMARKETS

Rome, 25" July, 2022

Y

Prof. llaria Cacciotti PhD
M&Ns-22 Chairman
President of the Organizing Committee

4 CERTIFICATE OF PARTICIPATION
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International Union of Microbiological Societies Congress

THE ORGANISING AUTHORITY OF THE CONFERENCE

biuoeld duddid | Al

International Union of Microbiological Societies

CONFERENCE WEBSITE oigeonld (guig JuSdl] pdigd!
https://iums2022.com/
CONFERENCE DATE eind) day
2022/07/20
LOCATION gl
The Netherlands. Jaiden
POSTER TITLE it G| 3
Beneficial Microorganisms Drives Food Security. N el 5985 Buall Aaull s
ABSTRACT Y

Food security is a major concern worldwide. The huge gap between global food
demand and food production is mainly due to the overpopulation and
insufficient cultivated lands. To bridge this gap, farmers tend to use chemical
fertilizers to increase plant productivity. Beneficial microorganisms comprise
diverse microbial groups including plant growth promoting bacteria.
Exploitation of this group of bacteria is a promising, eco-friendly, cost effective
and efficient strategy dedicated for sustainable agriculture and food security.
The aim of this study was to isolate and characterize plant growth promoting
bacteria from different ecological niches in Al Ahsa region, Kingdom of Saudi
Arabia. Furthermore, the effects of inoculation with the bacterial strains on
growth of three economically important crops were also investigated. To this
end, 45 bacterial isolates were obtained from soil and plant Medicago sative
rhizosphere in Al-Ahsa region. The isolates were characterized and screened for their
plant growth promoting traits. Only 12 isolates exhibited substantial enhancing effects
of growth of Vicia faba, Phaseolus vulgaris and Pisum sativum as evidenced by the
significantincrease in root length, shoot length and their dry weights. Collectively, such
strains could be developed as efficient biofertilizers for sustainable agriculture via
increasing soil fertility and plant productivity.
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IUMS 2022 The Online Edition 2022

CERTIFICATE OF E-POSTER PRESENTATION

This is to certify that
Ashraf Y Khalifa

Presented an abstract entitled

BENEFICIAL MICROORGANISMS DRIVES FOOD SECURITY

Author(s): A. Y. Khalifa (Saudi Arabia)

at the:
IUMS 2022 Congress | The Online Edition
July 20-22, 2022

//,-.@ W de Wy

Eliora Z. Ron Heiman F. L. Wertheim Marien I. de Jonge
President of IUMS — Chair of NVMM — Chair of KNVM -
The International Union The Netherlands The Royal
of Microbiological Society for Medical Netherlands Society

Societies Microbiology for Microbiology
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CONFERENCE TITLE i olous
International Conference on Materials and Nanomaterials (MNs-22)

THE ORGANISING AUTHORITY OF THE CONFERENCE oipuould duditid | |

The University of Rome

CONFERENCE WEBSITE il (guig sl pdigd
https://nanomaterials-europe.eu/
CONFERENCE DATE eind) day
2022/07/25
LOCATION Sigd!
Italy. ]
POSTER TITLE ot Guie | ) e
Promising Novel Barium Carbonate One-Dimensional Nanostructures and  :la;ladil Sladaty agsyldl ilign S (0 Butely By da | 2ol 293l Slia
their Sensing Application: Preparation and characterization. o ey il

ABSTRACT

il

In this poster presentation, gas sensing technology is demonstrated in the
monitoring of nitrogen dioxide gas. An innovative method for manufacturing
a gas sensor using new barium carbonate nanocomposites was demonstrated.
The sensor demonstrated its ability to track nitrogen dioxide at extremely low
concentrations at different temperatures and under different humidity
atmospheres. The synthetic sensor in this study is promising for nitrogen
dioxide monitoring in the fields of agriculture and the food industry. The
importance of this gas comes from the use of nitrite salts on a large scale in
fertilizers and food preservation. The use of nitrite salts may produce nitrogen
dioxide in its ionized form, which can contaminate foods, soil, and natural
water. Intake of ionized nitrogen dioxide in concentrations greater than 8.0
parts per million (1/1000,000) can cause "blue baby syndrome" in children.
Long-term exposure to 1.0 parts per million (ppm) of nitrogen dioxide can lead
to lung and respiratory health problems. Also, nitrogen dioxide reacts with
water, oxygen, and other chemicals in the atmosphere and causes acid rain that
damages sensitive ecosystems. Thus, the detection of these dangerous gases is
very important. Therefore, the study clarified the sensitivity of this new
nanomaterial in sensing nitrogen dioxide compared to other gases.
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Materials & Nanomaterials 5. 2022

Rome, Italy

1 The Organizing Committee of the 2™ International Conference on

Materials and Nanomaterials (M&Ns-22) held in Rome, Italia, from
25"to 27" of July 2022

CERTIFIES

That NAGIH SHAALAN

has presented in the aforesaid Conference as Virtual Poster
the Communication entitled

Promising Novel Barium Carbonate One-Dimensional

Nanostructures and their Sensing Application: Preparation and
characterization

Rome, 25" July, 2022

Y

Prof. llaria Cacciotti PhD
M&Ns-22 Chairman

President of the Organizing Committee
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Nutrition Awareness and Education Clinic

10 gty age gl alie

WORKING HOURS

Jooud | Gl

15 hours Aelw 15
BENEFICIARIES el |
20 20
GENDER sasiadl
12 women and 8 men J 3l e 8 g eluddl 00 12
AGE yoid]
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MARKETING el Gl
Ads are shown in the following pages. A Slmiiall § dddpe sobeall e SLLe]
DESCRIPTION 5 ynidl &y

This clinic is one of the promising outputs of the Bank Albilad chair. The idea of the clinic is that
it allows those interested in obtaining scientific technical advice on the issue of food security
(whether itis a problem in a farm, in a food factory, or individuals working in the field of food
security such as fish, livestock, vegetables or fruits). ) through a "hotline”. The clinic is
supervised by distinguished researchers in this field. There is also more information about the
clinic available on the website of the Deanship of Scientific Research at King Faisal University.
Maximizing the role of the Bank Albilad chair by strengthening the side of the university’s
community partnership by providing sound scientific advisory services to individuals and
community institutions by researchers and faculty members affiliated with King Faisal
University No Specializing in serving all segments of society: individuals, companies, farms,
universities, factories, commercial groups.

= el e Saleadl 3,88 Jiaisg oM iy é\.a)SJ Suslgdl aila il usl &P
¢l gs) &;‘.Li.ﬂ o Foga pats Aede 408 Bylidul e Joazl! ‘3 Oneieed
e b s le s DI e (M‘A}i Q‘}).[Ab}i Al g 5})33? ol
Baleadl (e ST ciloglas 2llia of LS . Jlall lia § cutete (il Baleall
<Ly ‘_5“')5)33 oulaai. lad UL daalony ‘_p..la.n Gl Boles cﬁ}A e Bydgia
Sloddedl 02083 I (0 daaleld dnaizell 41 41 ._ul.:-}i).aj Goybo oo I
sbacly pnisld! il o tu‘.‘gr,u Sl g 51,8Y Aacludl dialall AL

ERESRATICS xEL‘AA (alwls ‘t)‘)'“ 39 ‘.:‘)éi :cdqr_ﬂ

RESEARCH TEAM LEADER

| il 2l

Prof. Hossam S. El-Beltagi, helbeltagi@kfu.edu.sa, 00966541775875,00201151080079

INTERNAL REFERENCES

dadi}3 it 0 Uy}

CHAIR33, FINANCES97




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia
(Issue 1: 2022)

(2022 : Jgi1 daul i ety Akl ol (50 S el e i3S

SN

Bank Albilad

S wy
Bonk Alblad @A -’f“"»_‘_'f‘“f 2

oilsall golll salyll wliy unyS iyl
Silsall Casalilly aseqill 63lue gopiro Gliai Jinsé illoll dasly

1))@ @) KFUniversity | wwwkfuedusa

Jlaell wuaiillg dwegill Sslc ggpuino Glni Juas ellall daol>

(Jlaell wusiilg awcgil eslic oo ggpino Jliell goll sudl A Qwys Olplo oo Juous clall aeol dalbl
e Ubbasluo JB o YU oplall 0ds gl Jagell pialluc (p 1020 jgisall Jaus lalldeob guy) Jleo auglg
guwlg Liou Jipo o acolall oasuis g auuwl aslalwdlg Jlaall Joll Guass o plawil) awlyl duuwdall acolall
ueso 13530 02030 aslooll @y WoIsLwW LUl dgaill Olelinil Guéaig Jllllg Codl Odbo pjoi o pauwl
Aaubgll anudl pasy Wy agolall pguuial ol 2l jlailwlg s adsdl wips)l doghaio Juedl Lo aeolall
i Wyl puneig adowl OLglgll gl aachll gaisall Oluwwgo go eoisoll adlpddl peinl g euwllg

adodl acolall nuliog Oleg il SUJl cls acyg agany

Slwlipall pos Qe clidl o5bl oo >l el sauaidl guudl gljuiell aoon (u pielluc 3wl oolew a8l aub jo
Wb guouil Wb JI Jlaadl goll Guass JI wass 0w Slulg jlial Luig .Jilaell goll Jbwo (o awalell Ggaulg
vl auwgall g o j5pP adyc ool duwuwdo igdy Juous cllall aeolb go dwlug aweaisoll adliall
pa3u Loy Ulelndll ju Joldill 83y W gag .sguall Joall 13 (5 dulgiall Wajljaiog Waj)l lalg . iliall (ol §1825 e

@gaill duibgll Wl




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia
(Issue 1: 2022)

SUASG

(2022 : Jgi1 daul o i ety Akl ol (50 S el i i35 Bank Albilad

@, Juowd el dnel> @
&,/ @KFUniversity

wilisll ool @BankAlbilad Ml ¢liy (w)yS Slydlio Gous
gl duegil B2lie gopito GloT Jas llall aaol-
wilil|

kfu.edu.sa/ar/Pages/DispF...

Translate Tweet

i saldl eeliy S Siljslie yauad

9 dseqill b3lsc gopito Slini Juasa llall dasls

niversity | www.kfu.edu.sa

3:31 PM - May 24, 2022 - Twitter for iPhone




Al Bilad Bank Scholarly Chair for Food Security in Saudi Arabia
(Issue 1: 2022)

DM,

(2022 : Joil dadl) ot gl e | GSlind e gl (30 S 93l i (w5 Bank Albilad

Social Outcome 21 21 (gub G | & gt

TYPE Souid
Campaign Lgeys dlos
TITLE olgdad]
Home Farming and its Environmental Impact Sl Lyl g adidl acl 3l
BENEFICIARIES e rani]

° Community members who are interested in agriculture Ayl Ogerd! ‘;)L&Jl tﬁ.@il abéi o

[ School and university students Slasladly Gopladl @ldlog 2l [

(] Elders to occupy their spare time o g Jadd ud LS .
MARKETING el guat
The brochure, poster and pictures of the campaign are attached in the following pages. Aad Ul olmisall § ezl (0 9009 Aozl fluwgag 199y
DESCRIPTION 55l gk

The idea of the campaign is based on explaining the importance of home farming to provide ¢3! adst) adill delypll Aeal 7yd o Lgegill alozdl 5)S5 daial
food security for the family from the agricultural products that the family daily needs, such ~ Jsolze Jis bings 81 Lo s (@1 A 3l ulmtilf B T il
as leafy vegetables and some other crops like tomato, cucumber, zucchini and some fruits JLP‘"‘EU 1"‘“!“"‘“‘" Jie ‘5).".’“" Z1._.,.ﬁ.¥_| deelzll pany Adysll pasll
such as strawberries, as well as the environmental impact of home farming for example ‘.Jia bl sl Mbﬂ‘ ellisy 4“?"‘?‘” Jie as| a1l Ub‘e_’ L“."_S'”’

ABLAYL Lokl sl § O9aySI1 ensST S Jalisg camaS¥ A 3L
AAL A3l Slisan ooy sl sl bl pand ezl il JI
ul vi Allosly e 158 o BT Slasl pany plackial 5ol Lias
home farming is also the reuse of some household waste such as empty egg trays, empty gl a2l e ALRSLaLl JUlLy pgall Besliums A2, Lall ALl
plastic bottles and foam boxes, thus can preserve the environment from pollution. T

increasing the content of oxygen and reducing carbon dioxide in the atmosphere. In addition,
the beautiful view of some flowers and ornamental plants. Among the advantages of the

RESEARCH TEAM LEADER gﬂ' el | il
Prof. Tarek Abdelaziz Shalaby, tshalaby @kfu.edu.sa, 00966536799815
INTERNAL REFERENCES i |2 i yo oy}

CHAIR12, FINANCE403
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Social Outcome 22

22 (ol bttt | & ity

TYPE M‘
Training Programme ol mebiy
TITLE olgmad)
Training of Veterinarians on the Use of Modern Technologies to Increase Camel  ¢po¥l Gedzig Jo¥| & L] 3y 3 Wguzll olaad! alusiw! e ol sldol Jeals
Productivity and Achieve Food Security. Slaad!
TRAINING HOURS el e | i
15 hours 4lu 15
BENEFICIARIES (ﬁ“m‘
24 24
BENEFITING ENTITIES S“M‘ ﬂu‘
® Ministry of environment, Water and Agriculture aclydlgoldlganndizylzy @
® Kerman Veterinary Company b dipl,Sas,s o
® Al-Shifa Veterinary Clinic yaodl il Jresslee @
® Veterinary Teaching Hospitals, KFU. ot Al daelomy (oudadd| gylacd! Addud| @
® The Ministry of Agricultural, Fisheries and Water Resources, Oman Olos didalu bl 3yl 909 ASandly eyl 59 ATI 35159 @
® Al Ahsa Diagnostic Laboratory e ddl| slustl pises @

PICTURES ook ydl yua
Pictures are shown in the following pages. AWl Sleiiall § 2dye ygial)
DESCRIPTION okl o il 85 2 gmi

The program dealt with training of veterinarians on the use of modern technologies in
the diagnosis of camel diseases that influence production as well as methods of control.
The program also covered the training of the trainees on use of modern technologies in
artificial insemination, embryos transfer and the uses of ultrasonography in the
diagnosis of camel diseases. The program also dealt with training on the uses of Elisa
(ELISA) and PCR techniques in the diagnosis of various camel diseases.

ATy cosSedl reladll § rptasdl LT oy e Al galindl 0,55 Sokaie!
Bladl Blog £ Us¥l sug I LY (olyel pariedd 3 dput) Slatll plasiul e
el § o el | dped| Slanl aleial e ol Jeals galindl Jolis LS Lple
515 LaS 1 ool e § Aalued) igead Al ol il Rl Uiy $lisal
& (PCR) Juluadll 3yalell Jelisy (ELISA) 10¥1 claluisiul (e conpiid] zaliall

bl ) Ublyel ek

RESEARCH TEAM LEADER hnad| §ul ) il
Prof. Wael M. EL-Deeb, weldeeb@kfu.edu.sa, 00966509296154
INTERNAL REFERENCES i &t yo pliy)

CHAIRSS5, FINANCEG687
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