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Preface 
 

On behalf of our Organizing Committee, we wish to welcome you at the 1st 

International Congress on Environment, Biotechnology, Agriculture, and 

Nanotechnology, ICEBAN 2021, which is taking place at CBBC Center, Tunisia 

and online on the 7th-8th April 2021.  

ICEBAN 2021 provides a perfect discussion platform for researchers from 

different institutions to present the latest research findings and describe emerging 

technologies, and directions in Environment, Biotechnology, Agriculture, and 

Nanotechnology. 

The ICEBAN is a result of a hard and exhausted work of researchers, engineers 

and administrators’ staff. 

Nowadays, to held up such a conference is difficult under COVID 19 

circumstance but the meeting and discussion with broad scientific researchers to 

motivate research challenges is the most important goal for our conference.  

The Organizing Committee thanks the participants and our guest speakers for the 

presence and important contributions leading to this event success.  

Finally, we sincerely hope all of you will enjoy the program and will engage into 

fruitful scientific discussions. 

 

 

On behalf of the Organizing Committee 
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Session 1   
Chairwomen: Dr. Lobna ELLEUCH & Dr. Sonia MOKNI (CERTE, Tunisia) 

 
09:15-09:45 Plenary conference 1 : Pr. Amjad KALLEL (ENIS, Tunisia) 

Casting eco-compatible phosphogypsum-mortar blocks for use as artificial reef 

09:45-10:15 Plenary conference 2 : Pr. Salah RAFQAH (FPS, Maroc)  
Photocatalytic degradation of pharmaceutical pollutants in aqueous solution 

10:15-10:30 Discussion 

Oral Presentations 

10.30-10:45 Dr. Sonia MOKNI (CERTE, Tunisia) 
OPE1 : Removal of pharmaceuticals using the electrocoagulation process and 
antibacterial activity test 

10:45-11:00 Dr. Emna RAHALI (CERTE, Tunisia) 
OPE2 : Promoted inhibition using hybrid polyetherimide PEI-ZnO composite 
coating against mild steel corrosion in chloride media 

11:00-11:15 Dr. Yasmin CHERNI (CERTE, Tunisia) 
OPE3 :  Factorial design and optimization of landfill leachate using Ag/Fe doped 
TiO2  

11:15-11:30 Dr. Ines ZRAFI (CERTE, Tunisia)  
OPE4 :  First investigation of Phthalates Ester (EPs) in surface water of Oued El-
Bey (Tunisia): Environmental Levels and Human Health Risk Assessment.  

11:30-11:45 Dr. Mariam BEN SAID (CERTE, Tunisia) 
OPE5 : Monitoring of Methylene Blue monomers and dimers to controle the 
bacterialogical water quality Including Application to Photocatalysis 

11:45-12:00 Dr. Mohamed Ali WAHAB (CERTE, Tunisia) 
OPE6 :  Effect of biochar addition on the mineralization of organic amendments in 
two soils with different texture    

12:00-12:15 Dr. Amira OUALI (CERTE, Tunisia) 
OPE7 : Ammonium removal from aqueous solution by natural clinoptilolite for 
environmental quality 

12:15-12:30 Dr. Leila EL-BASSI (CERTE, Tunisia) 
OPE8 : Potential of isolated micro-algae to be used for domestic wastewaters 
treatment under photo-bioreactor cultivation 

12:30-12:45 Dr. Salma KLOULA BEN GHORBAL (CERTE, Tunisia) 
OPE9 : The ultrastructure of Pseudomonas strain isolated from Tunisian 
environmental biotype (soil) exposed to a UVc lethal dose 

12:45-13:00 
Discussion 
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Session 2 
Chairwomen: Dr. Lobna ELLEUCH & Dr. Sonia MOKNI (CERTE, Tunisia) 

14:00-14:30 Plenary conference 3 : Pr. Tahar MECHICHI (ENIS, Tunisia) 
Microbial laccases: recent advances and environmental applications 

Oral Presentations  
14:30-14:45 Dr. Imen BEN ATITALLAH (ENIS, Tunisia) 

OPE10 : Sustainable second-generation bioethanol production from potato peels 
waste using the yeast Wickerhamomyces anomalus X19 

14:45-15:00 Dr. Rim MEHDAOUI (CERTE, Tunisia) 
OPE11 : Hydro-chemical characteristics and suitability assessment of Tunisia’s 
shallow aquifers for irrigation 

Second day April 08th, 2021 
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Chairmen: Pr. Ismail TRABELSI & Dr. Ines ZRAFI (CERTE, Tunisia) 

09:15-09:45 Plenary conference 4 : Pr. Mohamed CHAMKHA (CBS, Tunisia) 
Isolation and characterization of hydrocarbonoclastic bacteria from different natural 
and industrial environments; Biodegradation of hydrocarbons and production of 
biosurfactants 

09:45-10:15 Plenary conference 5 : Pr. Ahmad EL MOLL (DSST, Lebanon) 
Constructed Wetlands as potential nature-based solutions for water resources
management: current state and future prospects

10:15-10:30 Discussion 

10:30-11:00 
Plenary conference 6 : Pr. Ismail TRABELSI (CERTE, Tunisia) 
Treatment of oil field produced water by water glass 

Oral Presentations 

11.00-11:15 Dr. Thabèt YANGUI (ENIS, Tunisia) 
OPE12 : Hydroxytyrosol-rich olive mill wastewater for the control of 
Pectobactorium’s soft rot on potato during storage in tradition conditions 

11:15-11:30 Dr. Marwa MALLEK (ISGI, Tunisia) 
OPE13 : Modeling and optimization of a hybrid energy system in desalination 
plants 

11:30-11:45 Dr. Marwa BEN SAAD (CERTE, Tunisia) 
OPE14 : Improvement of constructed wetlands systems used for wastewater 
treatment   

11:45-12:00 Dr. Dorsaf JEMAII (CERTE, Tunisia) 
OPE15 : Investigation of organic pollution caused by the discharge of wastewater 
in Oued Méliane-Tunisia 

12:00-12:15  Dr. Najla BEN AMEUR (CERTE, Tunisia) 
OPE16 : Absorption and release of heavy metals by  hydrogels of LPEI 

12:15-12:30  Dr. Lobna ELLEUCH (CERTE, Tunisia) 
OPE17 : Process optimization of cheese wastes bioremediation by Kefir grains 
using Box Behnken design and response surface methodology 

Cloture 
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Session 1  
Chairman : Dr. Bassem KHEMAKHEM (FSS, Tunisia) 

09:15-09:45 Plenary conference 1 : Pr. Mohamed Ali BOUAZIZ (ENIS, Tunisia) 
Quality Management, Food Safety, Environment, Occupational Health and Safety: 
First steps towards the sustainable development of Agrifood companies 

09:45-10:15 Plenary conference 2 : Pr. Amin ELLEUCH (FSS, Tunisia)  
European Project: an Overview 

10:15-10:30 Break 

Oral Presentations 

10.30-10:45 Dr. Karim ENNOURI (IOS, Tunisia) 
OPB1 : Chlorophyll detection by using remote sensing 

10:45-11:00 Dr. Rayda SIALA (ENIS, Tunisia) 
OPB2 : Cladodes from prickly pear as a functional ingredient: effect on fat retention, 
oxidative stability, nutritional and sensory properties of cookies 

11:00-11:15 Dr. Mohamed AYADI (IOS, Tunisia) 
OPB3 : Olive processing process and the quality of the oils produced: Impact of the 
quality of the water used in the oil mills

11:15-11:30 Dr. Olfa BEN BRAÏEK (Faculty of Pharmacy of Monastir, Tunisia)  
OPB4 :  Enterococcus lactis Q1 and 4CP3 strains: Potent antimicrobial and 
antioxidant activities, and strong anti-biofilm effects against methicillin resistant 
Staphylococcus aureus (MRSA) strains 

Session 2 
Chairwoman: Dr. Hajer BEN HALIMA (ENIS, Tunisia) 

Oral Presentations  

11:30-11:45 Dr. Mohamed BARKALLAH (ENIS, Tunisia) 
OPB5 : Protective role of cyanobacteria against pesticides toxicity by reversing 
expression of altered biochemical and molecular markers including microRNAs   

11:45-12:00 Dr. Khaled ATHMOUNI (FSS, Tunisia) 
OPB6 : Nano-encapsulation using macrocyclic carbohydrate polymers (β 
Cyclodextrins) of Periploca angustifolia extract: Physical stability and protective 
effect against cadmium-induced alterations in HepG2 cells 

12:00-12:15 Dr. Slim SMAOUI (CBS, Tunisia) 
OPB7 :  Synchronised interrelationship between lipid/protein oxidation analysis and 
sensory attributes in refrigerated minced beef meat formulated with Punica 
granatum peel extract 

12:15-12:30 Dr. Mariam FOURATI (CBS, Tunisia) 
OPB8 : Multiresponse optimization of pomegranate peel extraction by statistical 
versus artificial intelligence: Predictive approach for foodborne bacterial pathogen 
inactivation 
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Session 1 
Chairman : Dr. Slim SMAOUI (CBS, Tunisia) 

09:15-09:45 Plenary conference 3 : Pr. Farida BENMEZIANE-DERRADJI (Faculty of 
Sciences of Nature and Life, Algeria) 
Effect of Roasting on the Physicochemical Characteristics, Antioxidant Contents, 
Functional Properties of Lentil Flour (Lens culinaris) and the Microstructure 
Changes 

09:45-10:15 Plenary conference 4 : Pr. Walid HAMMAMI (Biocleen Solutions, Canada) 
Enzymes: A Nice Fit for Sustainable Cleaning

10:15-10:30 Break 

Oral Presentations 

10.30-10:45 Dr. Aida KARRAY (CBS, Tunisia) 
OPB9 : Purification and Biochemical Characterization of a New Protease Inhibitor 
from Conyza dioscoridis with Antimicrobial, Antifungal and Cytotoxic Effects  

10:45-11:00 Dr. Asma JENDOUBI (ISET-Borj Cedria, Tunisia) 
OPB10 : Biochemical composition and antioxidant activity of the two essential oils 
(HE) of Myrtus Comminus. L and Pélargonium Graveolens l'Hér  

11:00-11:15 Dr. Olfa BEN SALEM-BERRABAH (ISET-Borj Cedria, Tunisia) 
OPB11 : Caracterization of Extracted Guizotia abyssinica, Cass. Seed-Oil  

11:15-11:30 Dr. Sameh BEN MABROUK (ENIS, Tunisia) 
OPB12 : Effect of bacterial amylase on the quality of different types of bread  

Session 2 
Chairman: Dr. Bassem KHEMAKHEM (FSS, Tunisia) 

11:30-11:45 Dr. Khaoula ELHADEF (CBS, Tunisia) 
OPB13 : Chemometric multivariate analyses of phenolics and biological activities 
for characterization and discrimination of Tunisian Ephedra alata 

11:45-12:00 Dr. Olfa FRIKHA-GARGOURI (CBS, Tunisia) 
OPB14 : Lipopeptides from Bacillus velezensis as promising biocontrol compounds 
against the Agrobacterium tumefaciens strains 

12:00-12:15  Dr. Mouna DAMMAK (ENIS, Tunisia) 
OPB15 : Optimizing nutritional culture conditions of Tetraselmis sp. for bioethanol 
production   

12:15-12:30 Dr. Hajer BEN HLIMA (ENIS, Tunisia) 
OPB16 : Molecular and structural characterizations of lipases from Chlorella by 
functional genomics  

12:30-12:45 Dr. Ahlem BEN SLIMA (FSS, Tunisia) 
OPB17: New Insights on the Nutrition Status, Antioxidant Capacity and into the 
Role of oxidative Stress mechanisms in the pathology and treatment of Multiple 
Sclerosis 

12:45-13:00 Dr. Hanen SELLAMI (CERTE, Tunisia) 
OPB18 : Phytochemical analysis, antioxidant and antibacterial activities of 
pomegranate peel extract against Listeria monocytogenes isolated from food 
products 

Cloture 
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Chairman : Pr. Imed REGAYA (CBBC, Tunisia) 
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09:00-09:20 Plenary conference 1 : Pr. Ahmed DEBEZ (CBBC, Tunisia) 
Rethinking plant adaptation to environmental constraints: considering the post-
stress response 

09:20-09:40 Plenary conference 2 :  Dr. Maria DOLORES REY (University of Cordoba, 
Spain) 
Molecular biology studies in Quercus ilex: from classical biochemistry to –omics, 
and Systems Biology approaches 

09:40-10:00 Plenary conference 3 : Dr. Monica ESCANDON (University of Cordoba, Spain) 

The integration of different omics a step further in the agronomic future: integrative 
analysis in tree species of agronomic (Quercus spp.) and forestry (Pinus radiata) 
interest 

Oral Presentations 

10:00-10:15 Dr. Rim NEFISSI OUERTANI (CBBC, Tunisia).  
OPA1 : RNAseq analysis reveals leave- and root-specific early responses to salt 
stress in barley 

10:15-10:30 Dr. Sameh MAKTOUF (IOS, Tunisia) 
OPA2 : Spent coffee ground a promising soil amendment: effect on soil 
characteristics, microbial community and plant physiology 

10:30-10:40 
Break 

Session 2  
Chairwoman : Dr. Rim NEFISSI OUERTANI (CBBC, Tunisia) 

10:40-11:00 Plenary conference 4 :  Pr. Karim BEN HAMED (CBBC, Tunisia) 
Halophyte based agriculture in salt affected Mediterranean soils 

11:00-11:20 Plenary conference 5 :  Pr. Antonio MORETTI (ISPA– CNR, Bari, Italy) 
Relationship between toxigenic fungi and plant pathology 

Oral Presentations 

11:20-11:35 OPA3 : Dr. Sofiene HAMMAMI (INAT, Tunisia)
Salinity tolerance of local Tunisian olive cultivars 

11:35-11:50 Dr. Sonia LABIDI (INAT, Tunisia) 
OPA4 : Role of mycorrhizal biofertilization in the sustainability of agriculture in 
semi-arid regions of Tunisia 

11:50-12:05 Dr. Maroua JERBI (INAT, Tunisia) 
OPA5 : Arbuscular mycorrhizal biofertilizer improves hulless barley (Hordeum 
vulgare ssp nudum L.) grain yield: a potential approach for sustainable agriculture 
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Session 3 
Chairwoman : Dr. Besma SGHAIER (CBBC, Tunisia) 

 
12:05-12:25 Plenary conference 6 : Pr. Kamel GARGOURI (IOS, Tunisia) 

Agricultural water management mutation is necessary in the context of climate 
change and water scarcity 

Oral Presentations 

12:25-12:30 Dr. Mohamed Ali ELLEUCH (FSEGS, Tunisia) 
OPA6 : Hybrid fuzzy multi-criteria decision making to solve the irrigation water 
allocation problem in the Tunisian case 

12:30-12:45 Dr. Sihem GUESMI (INAT, Tunisia) 
OPA7 : Biocontrol and biotechnological potentials of Kocuria rhizophila PT10 
isolated from roots of Panicum turgidum 

12:45-13:00 Dr. Nour CHIAB (ENIS, Tunisia) 
OPA8 : The StDREB1 and VvWRKY2 transcription factors overexpression impact 
on potato plants growth, tuber yield, chemical composition and dormancy 

13:00-13:15 General Discussion 
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Session 1 
Chairman : Dr. Mohsen HANANA (CBBC, Tunisia) 

09:00-09:20 Plenary conference 7 : Pr. Mounawer BADRI (CBBC, Tunisia)   
The progress of genetic and genomic in alfalfa (Medicago sativa L.) breeding 

09:20-09:40 Plenary conference 8 : Pr. Radhia GARGOURI (ENIS, Tunisia)  
Potato breeding via biotechnological methods toward improvement of plant 
response to stresses and tuber yield 

09:40-10:00 Plenary conference 9 : Pr. Lotfi FKI (FSS, Tunisia) 
Tissue culture is an efficient tool to prevent plant genetic resources erosion 

Oral Presentations 

10:00-10:15 Dr. Henda MERCHAOUI (CBBC, Tunisia) 
OPA9 : Ethnobotanical inventory, Phytochemical characterization and Design of a 
database relating to medicinal halophyte plants in Tunisia 

10:15-10:30 Dr. Rayda BEN AYED (CBS, Tunisia) 
OPA10 : DNA-based technologies for olive oil traceability and labelling" 

10:30-10:45 Pr. Imen OUESLATI (CBBC, Tunisia)
OPA11 : The effect of altitude on volatile compounds of virgin olive oil obtained 
from Chétoui variety grown in Toukaber (Béja)  

10:45-11:00 Break 
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Session 2 
Chairman : Dr. Issam NOUIRI (CBBC, Tunisia) 

11:00-11:20 Plenary conference 10 : Dr. Besma SGHAIER (CBBC, Tunisia)  
How can the use of nanotechnology in different plant species help us in improving 
crops productivity under biotic and abiotic stresses 

Oral Presentations 

11:20-11:50 Dr. Wided BEN AMMAR (CBBC, Tunisia) 
OPA12 : Lettuce (Lactuca Sativa) cultivation on three aquaponic sytems: DWC, 
Media Bed and NFT 

11:50-12:05 
 

Dr. Rania NASRA (CBBC, Tunisia)
OPA13 : Nano-priming to alleviate salinity stress in germinating seeds 

12:05-12:20 Dr. Narjes BAAZAOUI (King Khalid University, Abha Saudia Arabia)
OPA14 : Improvement of growth, photosystems functioning and photosynthetic 
parameters in barley (Hordum Vulgare) infected with Alternaria alternata using 
silica nanoparticles 

Session 3 
Chairwoman : Pr. Imen OUESLATI (CBBC, Tunisia) 

12:20-12:35 Plenary conference 11 : Dr. Pedro GARCIA-CAPARROS (University of 
Almeria, Spain) 
Cascade cropping systems 

Oral Presentations 

12:35-12:50 Dr. Ines KSENTINI (IOS, Tunisia)
OPA15 : Indirect Interaction between two parasitoids of the pest codling moth Cydia 
pomonella (Lepidoptera: Tortricidae) 

12:50-13:05 Dr. Marwa JABBERI (CNSTN, Tunisia)
OPA16 : Metataxonomic analyses reveal the effect of a static magnetic field on 
bacterial communities of a Tunisian agricultural soil 

13:05-13:20 
Discussion 

Cloture 
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Chairmen : Pr. Abdelwaheb CHATTI (FSB, Tunisia) & 
Dr. Ridha ELLEUCH (IIT, Tunisia)  

09:30-10:00 Plenary conference 1 : Pr. Radhouane CHTOUROU (CRTEn, Tunisia) 
Nanomaterials Proprieties and Synthesis for Renewables Energies Applications 

Oral Presentations 

10.00-10:20 Dr. Selma HAMIMED (FSB, Tunisia) 
OPN1 : Biosynthesis of Metal Nanoparticles mediated by Phenolic Extract of Olive 
Mill Wastewater 

10:20-10:40 Dr.  Marwa BEN CHOBBA (ENIS, Tunisia) 
OPN2 :  Elaboration and characterization of Ag and Gd-doped TiO2 nanoparticles 
for wastewater treatment application. 

10:40-11:00 
Break 

Oral Presentations  

11:00-11:20 Dr. Ikram BEN AMMAR (FSS, Tunisia) 
OPN3 : Study of the physico-chemical properties of sol-gel (Er, Yb) doped 
Y2O3/TiO2 nanoparticles 

11:20-11:40 Dr. Dalila KHLAIFIA (FSM, Tunisia) 
OPN4 :  Effects of nanostructuration and carbon nanotubes on structural properties 
of poly(3-hexylthiophene) (P3HT)  

11:40-12:00 Dr. Nissem ABDELJELIL (FSB, Tunisia)
OPN5 : Antimicrobial nanotechnology in space: Opportunities & Challenges 

12:00-12:20 Dr. Ridha ELLEUCH (IIT, Tunisia) 
OPN6 :  Reduced Graphene Oxides flakes as high efficient antireflection layers for 
Si solar cells applications  

Break 
14:00-14:30 Plenary conference 2 : Pr. Ramzi MAALEJ (FSS, Tunisia) 

New Sensitive Au@WS2 PIERS Substrate for 4-Mercaptobenzoic Acid Detection at 
Low Levels 

Oral Presentations 

14:30-14:50 Dr. Ikram BEN AMMAR (FSS, Tunisia) 
OPN7 : Elaboration of (Er, Yb) doped Y2O3 nanoparticles by sol-gel method for 
photovoltaic application 

 
14:50-15:10 

Dr. Mouna GOUIAA (FSS, Tunisia) 
OPN8 : Spectroscopic characterization of Er, Yb:Y2Ti2O7 phosphors for Latent 
Fingerprint Detection 

15:10-15:30 General Discussion 
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Chairmen : Pr. Abdelwaheb CHATTI (FSB, Tunisia) & 
Dr. Rached SALHI (INPG, France)  

09:00-09:30 Plenary conference 3 :  Mr. Khaled ETTAIEB (PROSH Company, Tunisia) 
Wastewater treatment and nanotechnologies 

09:30-10:00 Plenary conference 4 : Pr. Abdelwaheb CHATTI (FSB, Tunisia)  
Living systems and nanoparticles: the duality of synthesis and toxicity 

Oral Presentations 

10.00-10:20 Dr. Baha CHAMMEM (CERTE, Tunisia) 
OPN9 : PVDF/ZnOPb composite membranes for enhancement the removal of 
reactive textile dye 

10:20-10:40 Dr. Kalthoum CHOURABI (CERTE, Tunisia) 
OPN10 :  Biogenic Silver and Silver/Iron Nanoparticles: Synthesis, Antibacterial  
Effect and Dye Degradation 

10:40-11:00 
Discussion 

Cloture 
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PCE1 

Casting eco-compatible phosphogypsum-mortar blocks for use as artificial 
reef 

Lobna Koubaa1, Mohamed Jamel Rouis1and Amjad Kallel1* 

1Sfax National School of Engineering, Environmental Geotechnics and Civil Materials Laboratory, University of Sfax, 
Tunisia 

Deceased on 23 November 2017 

*Presenting person and Corresponding author: amjad.kallel@enis.tn 

 

Abstract 

Phosphogypsum (PG) is a by-product resulting of the acid attack of finely ground phosphate rock. Tunisia as 
a leading country worldwide in phosphate industry, has been facing the annoying massive accumulation of PG 
over decades. So far, PG is either stored in unprotected piles or directly discharged into the sea. Such practices led 
to serious damage of the environment since PG exhibits acidic properties and contains several toxic metals and 
impurities. In the current research we propose a new technique allowing the use of PG to produce safe and useful 
masonry units by stabilizing and encapsulating the PG in mortar blocks. These blocks were cured at various 
conditions (open air, tap water or sea water) and the compressive strength and ultrasonic velocity were measured 
at different periods 7, 14, 28, 56 and 90 days. In addition, the effect of different admixtures/treatment of the 
encapsulating mortar and the inner filling PG was investigated. The blocks treated with superplasticizer showed a 
compressive strength of about 24 MPa when cured in tap water whereas it decreased by 40% when sea water was 
used for curing. The addition of diatomite or silica gel in mortar gangue or the packaging of PG inside plastic bags 
were found to be unsatisfying solutions. On the other hand, the stabilization of PG with hydraulic binders (5% of 
cement and 3% of lime) prior to its filling, revealed an enhancement of the compressive strength up to 15%. With 
regard to the chemical characterization of curing/leaching water, the results confirmed that most of pollutants (Cd, 
Cr, Cu, Ni, Pb, Zn, etc.) comply with the limit values for inert waste standards. Therefore, the obtained blocks are 
safe and valuable units which can be thrown in the sea to serve as artificial reef helping to support the fauna and 
flora and to protect them against the illegal fishing trawlers. Nevertheless, further assessment is still needed to 
ensure the mechanical and chemical stability/durability of these blocks. 

Keywords: Phosphogyspsum; Stabilization; Encapsulation; Artificial reef. 
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Abstract  

The production and use of pharmaceuticals for improving human and animal health have increased during 
the last few decades. After their disposal, these pharmaceuticals end up as persistent contaminants in the water 
systems, having been found in wastewater and surface water at concentrations of ng/L to μg/L [1,2]. 
Pharmaceutical products could thus induce negative impacts on populations and physicochemical quality of water 
systems.  The effluents of these activities are loaded with highly toxic chemicals that are largely non-biodegradable 
[3]. Unfortunately, the decontamination by conventional techniques and chemical methods is less effective in some 
cases.  

Therefore, the development of new alternative and effective methods for the treatment of these pollutants 
is now becoming necessary. For this, several studies have shown the interest of homogeneous and heterogeneous 
photocatalysis for the degradation of these biorecalcitrant pollutants. They were based on the light excitation, in 
the solar domain, of photoactive materials, essentially the formation of highly reactive hydroxyl radicals, and in 
sufficient quantity, to degrade the majority of these organic pollutants and transform them in most cases under 
form of carbon dioxide, water and inorganic ions. 

These processes essentially focus on the optimization of the various experimental parameters, influencing 
the photocatalytic efficiency. For this, the methodology adopted is as follows: (i) Kinetic studies during simulated 
continuous irradiation (Suntest, UVA/UVB lamps) and natural under controlled conditions: (pH, oxygen 
concentration, photocatalysts and pollutants, etc.) (ii) Analytical studies based on the identification of stable 
photoproducts obtained after irradiation with (LC / MS / MS) (iii) Study of the total mineralization of 
pharmaceutical pollutants (TOC analysis). 

Keywords: Photoactive materials; Photocatalysis; Pharmaceutical pollutants; Degradation; Aqueous solution; 
Mineralization. 
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Abstract 

Antibiotics emergence in wastewater, soil and natural waters is responsible for the emergence of antibiotic 
resistance genes and the spread of pathogenic bacteria. For wastewaters, conventional treatments are insufficient 
for their removal. Thus, develop alternative treatment methods is crucial. The electrocoagulation (EC), simple and 
highly efficient technology with fewer damages for several pollutant removal from aqueous systems, seems a 
promising technique. This work aims then to test the effectiveness of EC for the removal of antibiotics belonging 
different classes; ofloxacin (OFL), chloramphenicol (CHL) and amoxicillin (AMX) were chosen as being 
representative of highly consumed drugs. For this, an electrochemical cell was designed using aluminium 
electrodes. The treaded media were NaCl electrolytic solutions containing 10 ppm of pharmaceutical. For all 
experiments, current density, electrolyte concentration and the distance between electrodes were kept constant. It 
was shown that EC is an efficient process for OFL removing; the removal yield was reached more than 70% for 
45 min of electrolysis time. The proposed removal mechanism was adsorption of OFL on the Al-flocs. Likewise, 
the CHL was reduced by about 50% after 150 min of EC treatment. The removal mechanism seems more 
complicated. Uv spectra of samples collected during the EC run have showed the appearance of new bands after 
45 and 60 min. It can then be concluded that the degradation is, at least, one of the reasons of CHL disappearance. 
However, the real mechanism remains far from being elucidated.  Results also shown that unlike the OFL and 
CHL, EC process is an ineffective process for the removal of AMX at the experimental conditions of the present 
study. On the other hand, antibacterial tests were performed to evaluate the EC treatment of antibiotics. It was 
shown that the antibiotics removal was proved by the restoration of growth of OFL and CHL sensitive bacteria 
following the addition of the treated water samples. This present work was shown that EC is a promising technique 
for the removal of OFL and CHL and not for AMX. 

Keywords: Ofloxacin (OFL); Chloramphenicol (CHL); Amoxicillin (AMX); Electrocoagulation (EC), 
Antibacterial test. 
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Abstract 

New anticorrosive bilayer composite coatings, for mild steel protection when immersed in aggressive NaCl 
solutions, were achieved with polyetherimide (PEI) containing ZnO particles. The characterization of these 
coatings, by scanning electron microscopy (SEM), revealed the formation of homogenous layers. X-ray diffraction 
(XRD) and energy dispersive spectroscopy (EDS) analyses confirmed the presence of ZnO within the polymeric 
coating, whereas attenuated total reflectance (ATR), proved that the polymer structure was not affected by the 
presence of these oxides. Water contact angle revealed that PEI alone and PEI-ZnO presented a hydrophilic 
behaviour. The corrosion resistance of the composite coatings, investigated by electrochemical impedance 
spectroscopy (EIS), immersion tests and Tafel extrapolation, demonstrated that the barrier properties and corrosion 
resistance of mild steel, over a short period of immersion, were improved. Therefore, these new composite 
coatings, due to the presence of ZnO have potential to be explored in future application as antibiofouling agents. 

Keywords: Polyetherimide coating; Zinc oxide; Mild steel; EIS. 
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Abstract 

Landfills are one of the most frequent alternatives applied as an ultimate disposal practice for municipal solid 
waste (MSW) [1]. There, leachate is a highly toxic wastewater generated in landfills that causes several 
environmental issues. This effluent is a complex mixture of several pollutants such as organic compounds, 
ammonia-nitrogen and heavy metals [2-5]. One imperative strategy related to leachate management is the leachate 
collection and treatment. In this frame, an intersting method that may be used in the future for leachate treatment 
is a photocatalytic treatment process using doped TiO2 nanoparticles [3]. In this current study, the performance of 
Ag/Fe doped TiO2 nanoparticles in the photocatalytic treatment of landfill leachate was examined. Herein, 
photocatatlytic process was evaluated and optimized through the response surface methodology (RSM) [2,3]. The 
effects of various influential factors, such as, photocatalyst dosage, pH, reaction time were evaluated with 
respect to the removal efficiency of COD, PO4

3-, NH4
+, NO3

-. Interestingly, after the nanoparticles treatment, the 
degradation rate achieved under the optimum conditions 57, 18.34; 8.76 and 21.08 % for COD, PO4

3-, NH4
+, NO3

-

Thus, The overall results proved that Ag/Fe doped TiO2 exhibited excellent photocatalytic activity showing the 
performance of the process to treat hazardous leachate. 

Keywords: Landfill leachate; Photocatalytic treatment; Ag/Fe doped TiO2; RSM methodology; COD 
removal. 
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Abstract  

In the last few decades, the ubiquitous occurrence and ecotoxicological risk of phthalate acid esters(PAEs) in 
the aquatic environment has become a global issue[1].PAEs contamination in the aquatic environments has been 
mainly attributedto the discharge of untreated and semi-treated wastewater from industrial and municipal 
activities,agricultural and aquaculture runoff, surface runoff from municipal solid waste sites, and 
atmosphericdeposition into receiving water bodies [2]. Once in the aquatic environment, this group of 
micropollutantscan trigger adverse ecological at low concentrations, posingsevere effect on the entire ecosystem 
[2].In this study, the first survey of the most common PAEs in surface waters of Oued el beywatershed, was 
conducted across 9 geographical zones receiving industrial, agricultural and municipal wastewaters. Water samples 
were collected and ultrasonic methods were used to extract 10 different PAEs that were analyzed by GC/MS.Total 
Phthalates ∑EPs ranged from 10.4±36 to 133±46 μg/L. A significant increase in concentration was observed at 
almost all sites. Of the target phthalates, the diethyl-phthalate(DDePE) is the highest abundant phthalate with 
median from 1.41± 0.1 to 33±51 μg/L. These phthalates in surface water were generally higher in both industrialand 
agricultural effluents. Based on the investigated concentrations, eco-toxicological risks were highlighted and we 
found that DEHP contributed the greatest risk to the total exposure risk of all the selected phthalates. 

Keywords: Water pollution; Phthalates Ester; Eco-toxicological risks; Human health assessment. 
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Abstract 

In this study, we propose the development of a rapid and reliable method to control and to monitor microbial water 
quality. The methylene blue (MB) decolorization assay was based on the analysis of  spectral profiles of dye in 
interaction with a different bacterial concentration. The determination of dye decolorization rate (DDR) shows a 
correlation between the MB reduction rate and the bacterial density. Moreover, the kinetic of the monomer and 
dimers equilibrium of MB in water mainly, the monitoring of bounded MB species in relationship with a knowed 
concentration of target bacteria was allowed to establish a relationship between MB decolorization rate and 
bacterial density. Furthermore, this method was applied to evaluate the water quality after photocatalysis. Based 
on this method, the photocatalytic effects on bacterial density was highlighted by the decrease in DDR after 
photocatalytic treatment with fractioned times (0 to 5h), this increase was followed by a decrease of bounded MB 
species and, an increase in free MB forms miming the reduction of bacterial density due to the biocide effects of 
photocatalysis process. However, the analysis of spectra profiles shows a weak but a continuous decrease in 
bounded MB dimers and monomers forms in the treated water samples exempt of culturable bacteria. Moreover, 
the MB spectra profiles were tended toward a negative control spectrum without superposition. Thus, the 
possibility of the presence of viable but non culturable bacteria was expected therefore, to optimize this tertiary 
water treatment process, an extending on proceeding time was recommended to avoid the bacterial resuscitation 
after photocatalysis.  

Keywords: Water; Methylene Blue; Bacteria; Dye Decolorization Rate. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 



             1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

21 
 

OPE6 

Effect of biochar addition on the mineralization of organic amendments in 
two soils with different texture   

WAHAB, M.A.1, LOUATI, Z. 2, KARAOULI, M.B. 3, and JEDIDI, N4.  

1: Water Research and Technologies Centre (CERTE), Wastewater Treatment and valorization Laboratory, P.O. 

Box 273, Soliman 8020, Carthage University, Tunisia. mohamedali.wahab@certe.rnrt.tn 

2: Water Research and Technologies Centre (CERTE), Wastewater Treatment and valorization Laboratory, P.O. 

Box 273, Soliman 8020, Carthage University, Tunisia. zeineb.louati2801@gmail.com 

3: Water Research and Technologies Centre (CERTE), Wastewater Treatment and valorization Laboratory, P.O. 

Box 273, Soliman 8020, Carthage University, Tunisia. karaouli73@gmail.com  

4: Water Research and Technologies Centre (CERTE), Wastewater Treatment and valorization Laboratory, P.O. 

Box 273, Soliman 8020, Carthage University, Tunisia. naceur.jedidi@certe.rnrt.tn 

 

Abstract 

Organic waste recycling as soil amendment has received growing interest in order to promote sustainable 
agriculture, soil fertility and reduce the application of chemical fertilizer. In fact, the application of organic material 
increases soil organic matter (SOM), which is a key component in the complex network of interactions in the soil 
[1]. In this context, a broad range of organic materials can be applied to soils as organic amendment among which 
animal manures, straw, compost and residues from biogas and wastewater plants are more produced and applied 
to arable fields [2]. Recently, biochar have shown more promise with regards to its ability to reduce the risk of 
nutrient leaching and to increase soil carbon sequestration.  Biochar application in soils has mainly dealt with its 
properties and applications in soil pollution remediation, soil fertility and carbon sequestration [3]. However, few 
studies have investigated the effect of biochar application as additive on the mineralization of other organic matter. 
For this aim, manure based biochar was produced and added to two different soils (sandy and clay) in the presence 
of three organic amendments (manure, sludge sewage and straw).  Firstly, the biochar was produced at 500°C using 
a bench-scale continuous auger pyrolysis reactor. The produced biochar was characterized for its ultimate, 
proximate and mineral composition. The results indicated that the biochar had a high ash content (62 %) and a 
high pH (11). According to these chemical characteristics, the biochar applied at three different dosage (10, 20 and 
40 t/ha) seemed to stimulate the mineralization of soil organic carbon by increasing soil microbial respiration and 
biomass. In addition, the stimulating effect of biochar on soil carbon mineralization depended also of soil texture 
which was more important in clay soil. Furthermore, the contents of TOC, NT, P ass, increased when adding 
biochar to soil amended with the three organic amendments especially in clay soil. According to the results, the 
fertility parameters (TOC, TN, P ass, CB) were higher in clay soil when adding biochar at 20t/ha and manure at 
40t/ha.  

Keywords: Biochar; Organic amendment; Soil organic carbon; Microbial biomass; Soil texture. 
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Abstract 

The purposes of this study were to investigate the removal efficiency of ammonium (NH4
+) ion from aqueous 

solution using the natural clinoptilolite and to characterize equilibrium isotherms. 
In this study, raw natural clinoptilolite were investigated by FTIR, XRD, XRF, BJH, t-plot and BET method in 
order to define their properties as further potential sorption materials. Obtained results indicate porous (meso-pore 
range) and defined crystal alumino-silicate structure of these materials. Content of clinoptilolite (ca. 95%) 
indicates the high quality of the zeolite samples. 
Experiments were carried out using batch method as a function of the pH solution, shaking time, dosage of 
adsorbent, shaking speed and particle size. The findings indicated that these parameters had a significant effect on 
the removal of ammonium by the clinoptilolite from aqueous solution. Kinetic analysis showed that the adsorption 
of ammonium on clinoptilolite well followed the pseudo-second-order model and followed the intra-particle 
diffusion model. Equilibrium isotherm data was fitted to the linear Langmuir- and Freundlich models with the 
former model providing the better description of the process (R2 = 0.989) compared to the latter (R2 = 0.939). 
Based on the results, it can be concluded that the natural clinoptilolite is suitable for the removal of NH4

+ ions in 
wastewater treatments and agricultural purposes to in terms of sustainability of environmental quality. 

Keywords: Ammonium; Clinoptilolite; Kinetic adsorption; Equilibrium isotherm; Environmental 
sustainability. 

 

 

 

 

 

 

 

 

 

 

 

 

 



             1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

23 
 

OPE8 

Potential of isolated micro-algae to be used for domestic wastewaters 
treatment under photo-bioreactor cultivation 

Leila El-Bassi1, Amal souissi1, Myriam Ben Said1, Latifa Bousselmi1 and Martin Kerner 2.  

1: Laboratoire des eaux usées et environnement , Centre de recherches et technologies des eaux (CERTE), Technopôle de Borj 
Cedria 

2: SSC Strategic Science Consult GmbH 

 

Abstract 

Owing to their interesting and specific biochemical characteristics, microalgae represent now  major concern for 
further research. Wastewater (urban and industrial) and surface water (dam water and Oued water) were sampled 
and characterized (pH, EC, SS, content in anions and cations) to be used as a matrix for the isolation of microalgae 
under standard growth conditions. By the end of microalgae isolation, 2 strains were isolated and identified as 
Chlorella sp. and Euglena sp.. Inoculation of the selected strains to urban wastewater allowed the reduction of the 
concentration of PO43- (mg / L) and NO32- as well as the reduction of COD by 75% and 73.21% for Chlorella 
sp. and Euglena sp. respectively.  Comparable results were obtained after inoculation of microalgae in sterilized 
urban wastewater. 

Keywords: Wastewater; Micro-algae; Photobioreactor; COD; Chlorella sp. 
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Abstract 

It was well known that UV-C radiation is the most commonly applied wastewater disinfection technology. This 
success is due to the efficiency of the system in eliminating bacteria. Pseudomonas aeruginosa, can be found in 
environment, such as soils and is known to be resistant to UV-C radiations. In this context, Pseudomonas strain 
was isolated from Tunisian environmental biotype (soil). Then, analytical identification of Pseudomonas isolate 
using iso-Electric Focusing (IEF) analysis of pyoverdine and molecular identification using 16S rRNA and RpoB 
gene sequencing was done. Pseudomonas soil isolate was allowed to swarm in presence of a lethal UVc dose. 
Then, collected samples from swarming zones for either untreated or treated swarmer cells were prepared for 
electron microscopic observation. Transmission Electron microscopy (TEM) results have demonstrated that the 
impact of antimicrobial UVc radiations on the bacterial cell passes through several stages. Several distinct signs 
of damage to the cell membrane were evidently identified in the TEM micrographs, such as membrane stacks, 
mesosomes and burst cells. The appearance of round mesosomes as intracellular bilayered membranes was 
revealed in P. aeruginasa cells, after exposure to UVc radiations. In conclusion, alterations in bacterial membrane 
integrity was revealed by electron microscopy and helped us to clarify the detailed mechanisms of resistance at 
lethal UVc dose. 

Keywords: Pseudomonas; Identification; IEF; UVc; Ultrastructure; TEM. 
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Abstract 

Laccases (E.C. 1.10.3.2) are considered one of the most important ligninolytic oxidative enzymes, capable of 
oxidizing phenolic and non-phenolic subunits of lignin model compounds as well as highly recalcitrant 
environmental pollutants which help researchers to put them in various biotechnological applications. The broad 
substrate range of laccases that is derived from their non-specific formation of a free radical from a suitable 
substrate, and the use of air oxygen as a second substrate, make laccases attractive candidates for industrial 
application. Laccases play an important role in the food industry, paper and pulp industry, textile industry, 
synthetic chemistry, cosmetics, soil bioremediation and biodegradation of environmental phenolic pollutants, 
removal of endocrine disruptors, biosensor and analytical applications. 
In view of the many applications which involves laccase including environmental pollution control, lignocellulose 
modification, textile industry, biosensors, food industry, pharmaceutical industry, and organic synthesis, it seems 
likely that laccase will be one of the most important biotechnological catalysts in the foreseeable future. 
63Many industries are currently pursuing enzymatic approaches for developing green chemistry technologies 
mainly due to shortcomings of physico-chemical methods, growing environmental concerns, legal restrictions, and 
increasing scientific knowledge. Laccase-assisted reactions, in particular, are being intensively investigated as they 
are generally eco-friendly and have wide application potential. Laccases only require oxygen as co-substrate; they 
release water as the only by-product and have a wide substrate range which can be further extended by the use of 
laccase–mediator systems. Chemical attachment of reactive anchor groups to unreactive polymers, for subsequent 
coupling of laccase substrates, has also widened application areas. 

Keywords: Laccase; Antibiotics; Fungi; Treatment; Micropollutants; Mediator; Wastewater. 
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Abstract 

In recent years, a significant increase in residue production of the potato processing industry has been noticed, 
primarily due to the increased demands for fast and convenience food. During processing of the potato crops for 
production of potato crisps and chips, French fries or starch, important fractions (20–50%) of the raw product, 
mainly peels i.e. potato peels waste (PPW), are discharged as by-product. Therefore, the exploitation of PPW 
towards useful bio-products or bioenergy such as bioethanol could be a promising alternative, since PPW contains 
large quantities of starch and cellulose which are the target molecules during the fermentation processes. In the 
present study,the efficiency of second-generation bioethanol production from PPW for bioethanol production was 
investigated. The saccharification of PPW was performed via thermal and chemical pretreatment, as well as 
enzymatic hydrolysis. Chemical pretreatment was performed through the addition of H2SO4 and NaOH (0.1 % 
w/v) at 121°C for 1 h and 80°C for 24 h, respectively. Enzymatic saccharification was performed using cellulolytic 
and amylolytic enzymatic blends. In order to improve PPW hydrolysis and increase the saccharification efficiency, 
combinations of the different pretreatment/hydrolysis schemes were studied. Batch experiments were 
conductedusing the newly isolated yeast Wickerhamomycesanomalus strain either through simultaneous 
saccharification and fermentation (SSF) or separate hydrolysis and fermentation (SHF). The results showed that 
PPW is a very promising feedstock for ethanol production by W. anomalus X19, leading to very high yields, close 
to the maximum theoretical ones. 

Keywords: Potato peels waste; Enzymatic saccharification; Chemical and thermal pretreatment; Bioethanol; 
W. anomalus. 
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Abstract 

The main objective of the research is to evaluate the quality of Tunisia’s shallow aquifers (S.As) for irrigation. 
For this purpose, a total of 292 sample wells distributed over seven shallow aquifers (Grombalia; Kef, Sfax, Sidi 
Bouzid, Gafsa, Chott Jerid and Maritime Djeffara) have been extracted and eleven hydro-chemical parameters 
including pH, EC, TDS, HCO3

−, Cl−, SO4
2−, NO3

–, Ca2+, Mg2+, Na+ and K+ have been collected through seven 
literature reviews. The selected aquifers have been assessed on the basis of various qualitative parameters including 
EC, and TDS to study the salinity problem of the water for irrigation, Sodium Adsorption Ratio (SAR), Kelly’s 
Ratio (KR), Permeability index (PI) and Magnesium Adsorption Ratio (MAR) for water infiltration problem, 
Sodium (Na+) and Chloride (Cl-) for toxicity problem. USSL guidelines (1954) [1] are used to classify the seven 
shallow aquifers for their suitability to irrigation.  

The obtained results reveal that the TDS of the 292 sampled wells ranges between 0.12 and 14.00 g/l and the 
EC between 213 and 15200 µS/cm. The highest salinity is recorded in Sfax, Chott Jerid and Maritime Djeffara 
S.As where TDS exceeding the allowable limit 2 g/l in more than 85% of wells. SAR results shows that almost all 
samples have SAR less than 10 manifesting no risk of soil infiltration rate reduction. Only one sample located in 
Kef and Gafsa S.As could cause severe reduction in rate of infiltration. For Kelly’s ratio, 228 samples have KR 
less than one indicating the suitability of water for irrigation, where only 64 samples have KR higher than one 
indicates excessive sodium in water, being unsuitable for irrigation because it affects soil infiltration rate. These 
last wells belong to Grombalia, Kef, Sfax and Sidi Bouzid S.As. On the basis of PI values, about 268 samples have 
PI lower than 75% indicating excellent to good permeability and manifesting good quality of water for irrigation. 
Only 4 samples wells of Kef, Sfax, Gafsa and Chott Jerid S.As have PI higher than 75% which revealed that the 
water in these wells are unsuitable for irrigation. The results also reveal that 204 samples have MH less than 50% 
falling under the category suitable for irrigation, whereas the remaining 88 wells are unsuitable (MH > 50%).The 
wells of this category are located mainly in Gafsa and Sidi Bouzid S.As.  

Basing on USSL diagram, about 68% of the 292 sampled wells fall in the C4S2 category indicating very high 
salinity-low sodicity hazards, 22% belong to high salinity-low sodicity hazard (C3S1), 8% in the category very 
high salinity-medium sodicity hazards (C4S2) and only 2% of the samples belong to medium salinity hazard-low 
sodicity hazard (C2S1). 

According to the results, Gafsa S.A has the best water quality category for irrigation followed by Sidi Bouzid 
and el Kef S.As. Sfax and Grombalia S.As have poor to medium quality while; Sfax and Chott Jerid S.As have the 
worst quality.  
 
Keywords: Water quality; USSL diagram; Shallow aquifers; Tunisia 
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Abstract 

Marine ecosystems were progressively affected by environmental stress and degradation because of pollution 
and other anthropogenic factors. Coastal zones, in particular harbors, were among the most altered marine areas. 
They usually represent polluted sites with high concentrations of pollutants such as hydrocarbons and heavy metals 
[1]. In order to preserve the environment and eliminate these pollutants, it is therefore necessary to develop reliable 
and effective pollution control methods. Most of the physico-chemical processes are expensive, not sufficiently 
efficient and environmentally polluting. Nowadays, Biotech-based approaches are gaining increasing interest as 
alternatives to the physico-chemical techniques that are commonly used in the contaminated environment 
remediation [2]. Bioremediation, a process that uses microorganisms or their enzymes to transform the wastes to 
less or non-hazardous forms, is a promising method [2]. The best adopted organisms for bioremediation are often 
the native species of a polluted habitat [3]. Other approaches are based on the addition of surfactants in order to 
increase the biodegradation rate of hydrocarbons. These molecules can increase the solubilization and dispersion 
of hydrocarbons and modify the affinity between the microbial cell and the organic compound [4]. However, most 
commercially available surfactants are from chemical origin. They cause a risk to the environment because they 
are generally toxic and not biodegradable [5]. Therefore, for several years, surfactants produced by 
microorganisms have aroused great interest by scientists. This is mainly due to the advantages presented by these 
biomolecules compared to synthetic surfactants, namely biodegradability, low toxicity, efficiency under extreme 
conditions and eco-friendly approach [6]. Due to these interesting advantages, biosurfactants have been 
extensively used in various fields of applications such as bioremediation, enhanced oil recovery, food processing 
and pharmaceutics [7]. However, their high production costs highlight the need to optimize the production process 
to allow possible application on an industrial scale. 

In this context, we have been developing for a few years various researches that have aimed to isolate and 
characterize high-performance bacteria, with interesting capacities of degradation of hydrocarbons, from marine 
and industrial environments. These strains were able to degrade aliphatic, monoaromatic and polyaromatic 
hydrocarbons, as well as complex hydrocarbons (diesel oil, motor oil, crude oil…), even at high salinity and/or 
temperature. In addition, these strains have shown their capacities to produce biosurfactants using low-cost carbon 
sources. These biomolecules have been endowed with various biotechnological and biomedical properties 
(Hydrocarbon removal, anti-biofilm, anti-cancer and wound healing). Furthermore, culture-independent 
approaches (Single Strand Conformation Polymorphism (SSCP), pyrosequencing and Illumina Miseq 
sequencing), based on the 16S rRNA gene sequencing, were also used in order to study the microbial biodiversity 
and its dynamics in the studied areas. 

Keywords: Contaminated environment; Hydrocarbons; Biodegradation; Biosurfactant; Biodiversity. 
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Abstract 
 
The world is faced with challenges in all three dimensions of sustainable development economic, social and 
environmental. Today, water has become a precious commodity due to rapid population growth, economic 
development and other challenges affecting natural resources. In developing countries, 90% of all wastewater 
continues to be discharged untreated into waterways [1]. Nature-Based Solutions (NBS) can address contemporary 
water management challenges in all sectors, especially with regard to water for agriculture, water-related disaster 
risk reduction and to climate change. Nature-Based Solutions (NBS) for water resource management are inspired 
and supported by nature and use, or mimic, natural processes to contribute to better water management.  
These green infrastructures use natural or semi-natural systems such as wetlands to provide water resource 
management options with benefits equivalent or similar to those of conventional gray water infrastructures. Indeed, 
green infrastructure is increasingly used to manage and reduce pollution, support wastewater treatment and reduce 
stormwater runoff. These solutions therefore offer an essential means of responding to many challenges (local, 
regional and global) related to water while simultaneously offering additional benefits essential to all aspects of 
sustainable development. In addition, NBS for water are essential to the achievement of the 2030 Agenda for 
Sustainable Development, as they generate social, economic and environmental benefits, they will play an essential 
role in the circular economy and in construction. a more equitable future for all.  
The second part will be devoted to the study of Constructed wetlands as a nature-based solution for Wastewater 
Management, citing Lebanon as a case study. The study of water resources management in Lebanon (Eastern 
Mediterranean) specifying the important role of nature-based solutions.  
On the other hand, decentralized wastewater treatment system, DWTS, providing highly efficient wastewater 
treatment solutions. This solution is based on the installation of small and medium-sized, economical and 
environmentally friendly wastewater treatment plants for the treatment of wastewater, alongside large existing 
central wastewater treatment plants. The technique in tertiary treatment, allows for the safety reuse of treated 
wastewater in agriculture irrigation. Thus, wastewater can be considered a precious resource, if managed in a 
sustainable way, can become an essential pillar of the circular economy.  
 
Keywords: Constructed Wetland; Nature-based solutions; Water Management; Wastewater treatment; Circular 
economy. 
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Abstract 

Oil field produced water management is a crucial environmental issue worldwide. High salinity,hydrocarbons 
content, heavy metal, and even radioactive aspect are main continuous dilemma that should be counter measured. 
In this study, modified water glass was used, under controlled conditions, in laboratory experiments for treating 
generatedwater from a petroleum field situated in Southern Tunisia. The efficiency of soluble sodium silicate 
(Na2SiO3) in the removal of organic matter and heavy metal from produced wastewater was investigated. The 
optimization of the proposed process (Na2SiO3dose, agitation speed, and required treatment time) was carefully 
carried out.Soluble sodium silicate (SiO2/Na2O =1) at a dose of 1 %, under low agitation (50 rpm), with treatment 
duration of only 5 min gave a high removal efficiency for simultaneous removal COD and major heavy metals.  
The removal ratio of contaminant could reach 90% and 97%. Instantaneous chemical precipitation and adsorption 
onto calcium silicate are the main process that yielded a high removal rate of organic matter and heavy metals. 
Silica and calcium silicate with absorbed contaminants are two stabilized by-products that could safely be dumped 
at landfill sites.  Sludge by-product was carefully investigated with FTIR analysis, DRX and SEM-EDAX.  The 
presence of silicate-derived component along with a co-precipitated of calcium carbonate and sodium chloride are 
the main recognized salts. Further salt removal are urgently needed before any reuse at agriculture and/or industry. 

Keywords: Petroleum wastewater; Contamination; Treatment; Sodium silicate; Optimization; Removal 
efficiency. 
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Abstract 

Olive mill wastewater (OMW) is a problematic by-product in Mediterranean countries. Despite, this raw material 
is an unfailing source of bioactive molecules. A hydroxytyrosol-rich olive mill wastewater (HROMW) (29.3% 
weight:dry weight) and hydroxytyrosol-rich composition (HRC) (49.61% weight:dry weight) were prepared from 
fresh OMW using hydrolysis and post-hydrolysis purification processes.   
The HROMW and HRC showed strong bactericidal activity against Pectobacterium carotovorum with minimal 
bactericidal concentrations (MBCs) of 14 to 28 mg l-1. The HROMW and HRC at 1% dry weight:volume (dw/v) 
showed powerful disinfectant properties resulting in a reduction in the viability of Pectobacterium carotovorum 
by more than 5 log units after 5 min of contact time according to EN 1276: 1997 standard method. The HROMW 
and HRC showed preventive as well as curative activity to control the potato soft rot when they were applied 3 
days before and/or 3 days after the infection by the pathogen. The soft rot development in potato tubers during 
their storage was significantly reduced with the HRC-treatments.  
The HRC exhibited a high potential of commercially used pesticides substitution in the strategies of post-harvest 
disease control.  

Keywords: Postharvest treatment; Pectobactorium’s soft rot; Hydroxytyrosol; Olive mill wastewater; Potato. 
 
Reference 

[1] Thabèt Yangui, Sami Sayadi, Abdelhafidh Dhouib, 2013, Sensitivity of Pectobacterium carotovorum to 
hydroxytyrosol-richextracts and theireffect on the development of soft rot in potatotubers during storage, Crop 
Protection, 53, 52-57. 

 

 

 

 

 

 

 

 

 

 

 

 

 



             1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

33 
 

OPE13 

Modeling and optimization of a hybrid energy system in desalination plants  

Marwa Mallek1, Jalel Eleuchi2, Yessin Jerbi3 
1 OLID Laboratory, Sfax University – Higher Institute of Industrial Management, Sfax, Tunisia,  

marwamallek1988@gmail.com 

2 OLID Laboratory, Sfax University – Higher Institute of Industrial Management, Sfax, Tunisia, jalel@yahoo.fr 

3 ENIS, Sfax University –National Engineering School, Sfax, Tunisia, yacin.jerbi@gmail.com 

Abstract 

Due to the associated complexities of energy systems performance evaluation, decision maker is facing increased 
pressure to respond more effectively to a number of energy-related issues. Generally, an energy system utilizes 
two or more locally available renewable energy resources such as wind and solar with or without conventional 
fossil fuel energy sources to create standalone mode to meet the energy needs in a given desalination plant. Water 
and energy are two key factors in human life that always control the growth and development of human societies. 
Climate changes, increasing the population in urban areas and industrialization, have increased the demands for 
freshwater around the world. Estimates show that a small percentage of all freshwater produced in the world is 
from renewable sources. By developing the technology, lowering equipment prices and increasing attention to the 
environmental problems of fossil fuels, utilizing renewable energy is growing. This study proposed a new 
approach, based on simulation, multi-criteria decision making and mathematical model, to optimize the hybrid 
energy system selection in desalination plants. 

Keywords: Hybrid Energy System; Simulation; Multi-criteria decision making; Mathematical model; 
Desalination plants. 
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Abstract 

Ecological technologies such as constructed wetlands (CWs) for wastewater treatment represent innovative and 
emerging solutions for environmental protection and restoration [1]. These ecofriendly systems have been applied 
for various types of wastewater around the world.They are engineered systems that have been designed and 
constructed to use the natural processes involving wetland vegetation, soils, and their associated microbial 
assemblages to assist in treating wastewater [2]. Recently, numerous researches have been performed on enhancing 
the performance of constructed wetlands by modifying design, macrophytespecies, and size of wetlands [3]. 
The main objective of our research is to present innovative solutions to improve the performance of constructed 
wetlands system used for wastewater treatment while keeping their ecological and natural environment. The 
present study focused mainly on the removal of nitrates and pathogens from wastewater.  
Based on natural methods such as the bioinoculation of bacteria of interest and bacteriophages and the use of a 
natural filter medium, pollutants are eliminated at significantly lower costs than conventional treatment.  
Screening of the bacteria of interest allowed us to select a bacterial strain with high potential to eliminate nitrates. 
Inoculation of this strain into the rhizosphere of constructed wetland system showed an improvement in nitrate 
removal. Thus, the bioinoculation of the antagonistic bacteria or bacteriophages significantly improves the 
inactivation of pathogenic bacteria. The use of cork as filling material for filters planted with macrophytes showed 
the best nitrate reduction, which varies from 80% to 90% compared to gravel (4 to 70%). The purifying power of 
the cork was confirmed by the molecular study that was carried out to quantify the denitrifying bacteria. The 
combination of bioinoculation and the use of cork as filter material resulted in the total elimination of nitrates 
(100%).  
Results show the beneficial effect of both inoculated microorganisms and the use of natural filter medium. These 
improve significantly the performance of horizontal subsurface flow constructed wetland concerning 
denitrification and inactivation of pathogenic bacteria. 

Keywords: Constructed wetlands; Nitrates; Pathogen; Wastewater. 
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Abstract 

The Gulf of Tunis has a heterogeneous structure (lake environment, bays and estuaries). The Gulf of Tunis 
watershed is drained by four main flows: the Medjerda, the El Khlij canal, theMéliane and Oued El Bey [1]. In 
general, rivers are the natural outlet for runoff water, but also for domestic and industrial discharges and 
agricultural drainage discharges, which can contain several types of organic pollutants such as polycyclic aromatic 
hydrocarbonswhich are considered among the most toxic pollutants released into the environment. We carried out 
an assessment of the pollution by these xenobiotics in the “OuedMéliane” watershed in order to determine the 
contribution of industrial discharges to organic pollution. Our work is based on a quantitative and qualitative study 
of hydrocarbons. To do this, an extraction of the total hydrocarbons present in the water samples is carried out. 
The total hydrocarbons (THC) obtained are fractionated by liquid chromatography (CPL) to separate each of the 
saturated and unsaturated non-aromatic hydrocarbons (HNA), the aromatic hydrocarbons (HNA) and the heavy 
hydrocarbons (NSO). Thus, the contents of the different fractions are determined for each station. In total 5 stations 
were studied receiving different types of waste: industrial, urban or agricultural. The levels recorded vary from 
3.71 mg/L to 80.82 mg/L for THC: from 0.80 mg/L to 26.31 mg/L for HNA and from 0.35 mg/L to 0.90 mg/L for 
AH. GC/MS analysis showed n-alkane contents in the order of 883 ng/L, during the hot season and 2326 ng/L 
during the cold season; and in PAH of around 1702 ng/L during in the hot season and 3694 ng/L in the cold season. 
The diagnostic reports for each of the aliphatic (HNA) and aromatic (AH) fractions lead us to suggest a mixed 
biogenic, pyrolytic and petrogenic provenance of the hydrocarbons at this site. The inter-station and spatio-
temporal comparison enabled us to classify the sites studied in terms of probable contamination. 

Keywords: Hydrocarbon; PAHs; NAHs; Wastewater; Oued Méliane. 

References 

[1] Khadhar, S., Mlayah, A., Chekirben, A., Charef, A., Methammam, M., Nouha, S., andKhemais, Z., 2013. 
Bassin versant Oued El Bey: vecteur de transport de la pollution métallique vers le Golfe de Tunis (Tunisie). 
Hydrological Sciences Journal, 58 (8), 1803–1812. 

 

 

 

 

 

 

 



             1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

36 
 

OPE16 

Absorption and release of heavy metals by hydrogels of LPEI 

Najla Ben Ameur.1,2, Amira Ouali1, Carl Wilhelm Schlaepfer2.  

               1: Water researches and technologies center, Laboratory of waste water, Borj Cedria, PoBox273, Soliman 
Tel:+21679325122, Fax: :+21679325802,najla.benamer@certe.rnrt.tn 

2: Department of Chemistry,University of Fribourg, rue de musée 9 Perolles.Fribourg.Suisse 

Tel:+41263008735, Fax:+41263008738 ,Carlwilhelm.schlaepfer@unifr.ch 

Abstract 

 Hydrogels developed during the last years to very important materials with many different applications 
especially the water treatment. They are a hydrophilic polymer network, which swells strongly by the absorption 
of water due to the solvation of the polymer chains. If the polymer is a polyelectrolyte the swelling is strongly 
enhanced by electrostatic effects. PEI (polyethyleneimine) is well known for its binding properties towards 
transition metal ions. These gels are intelligent materials, because theirs macroscopic properties strongly change 
upon protonation of the polyamines chains. The hydrogel based on LPEI (linear polyethyleneimine) crosslinked 
by 1,4 butanediol-diglycidyl-ether was prepared with different degrees of reticulation. The binding of Cu2+ ions to 
the gel was studied by the distribution of Cu2+ between the solution and the gel at different pH values. The release 
of the Cu2+ from the hydrogels was studied for different ratios gel:Cu2+. Absorption and release of Cu2+ ions are a 
first order processes. The property, to bind strongly a large quantity of metal ions and the possibility of release 
them in strong acid solutions is very interesting for industrials application of these gels. 

Keywords: Hydrogels; Copper ions; Water; Polyelectrolytes; Absorption. 
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Abstract 

Cheese industries produce a significant volume of different liquid effluents especially wastewaters [1] and valuable 
by-products mainly whey [2]. Wastewaters, with low organic loads ranging from 2.5 to 3 L per L of processed 
milk on average [3], mainly contain milk losses and washing water from equipment sections, bottles and tanks [4]. 
Globally, the volume of cheese whey, with an average value around 0.9 L generated from 1L of processed milk 
[5], accounts for about one-third of the total effluents of cheese factory [6]. Generally, it comprises 85-95% of the 
milk volume and retains about 55 % of the milk constituents [7]. In the present study, a new practical approach for 
biological treatment with Kefir grains of a mixture of Gouda cheese whey and white wastewaters (GCW) in ratio 
1:1 was successfully developed. The Box Behnken design was applied to determine the effect of three different 
biological process variables: temperature, incubation time and Kefir grains concentration on the removal 
efficiencies of COD, PO4

3- and NO3
-. Experimental results revealed that the incubation time factor is positively 

significant on the percentage of PO4
3- removal. However, the temperature is more significant than Kefir grains 

concentration and incubation time on the removal of NO3
- and only the interaction effect between the two variables 

temperature and Kefir grains concentration is significant. Under the optimum conditions of the grains 
concentration of 1.02%, temperature at 36.68 °C and incubation time of 5.14 days, about 87% of COD, 37.48% of 
PO4

3-, and 39.5% of NO3
- were removed after the biological process. The reusability tests of the grains showed 

that COD removal rate is more than 80% up to two cycles, suggesting that the biological process with Kefir grains 
could be a promising approach for industrial GCW treatment. 

Keywords: Cheese wastes; Bioremediation; Kefir grains; Box-Behnken design; Reusability. 
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Quality Management, Food Safety, Environment, Occupational Health and 
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Abstract 

 In Tunisia, the argy-food sector occupies an important place in the national economy with a contribution 
of 10% of total exports. To improve their economic position and ensure their sustainable development, Food 
companies must complete systems management and organization. The establishment of management systems on 
quality, food safety, environment and Occupational Health and Safety; respectively according to the new version 
of ISO 9001: 2015, ISO 22000: 2018, ISO 14001: 2015 and ISO 45001: 2018 can be better understand, analyze, 
evaluate risks and strategic issues for a food company. The objective will be directed primarily towards addressing 
key risks: contamination, food borne disease, fatal accident, damage to health, environmental pollution, 
unavailability of means of production, loss of a client, ....An integrated management system (IMS) combines all 
related components of a business into one system for easier management and operations. Quality (QMS), 
Environmental (EMS), and Safety (SMS) management systems are often combined and managed as an IMS. They 
follow a principle universally known: the dynamics PDCA. This logic can implement a continuous improvement 
management system that induces the improvement of customer satisfaction, food safety, environmental 
performance and / or performance in health and safety and to be compliance with legal requirements and 
regulations. The implementation of a single system management (IMS) results in a single library system with a 
single policy in terms of Quality, Food Safety, Environmental, Health and Safety at Work, and development 
operational procedures that include provisions for different areas. 
 
Keywords: Management System; Quality; Food Safety; Environment; Occupational Health and Safety. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



             1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

39 
 

PCB2 

European Project: an Overview   
Elleuch, A.1, Chabeene, Z2, B. and Gargouri, S3.  

1: Faculty of Sciences of Sfax, amine.elleuch@usf.fss.tn  
2:  Faculty of Sciences of Sfax, chaabenezayneb@gmail.com  

3: INRAT: National Institute of Agronomic Research Tunisia, sgargouri90@gmail.com 

 

Abstract 

Horizon Europe is a planned 7-year European Union scientific research initiative meant to succeed the current 
Horizon 2020 programme. The dedicated budget for Horizon Europe is €95.5 billion. Its strategic planning process 
is set out in a multiannual strategic plan: key strategic orientations for research and innovation support and their 
targeted impact; identification of European co-funded and co-programmed partnerships; identification of EU 
missions; areas of international cooperation; orientations on specific issues like social sciences and humanities, 
gender, and the role of key enabling technologies. Cluster 6 dedicated to Food, Bio-economy, Natural Resources, 
Agriculture and Environment will be presented. Also some mission related to this theme will be discussed.  
ENI CBC Med is the largest Cross-Border Cooperation (CBC) initiative implemented by the European Union 
under the European Neighbourhood Instrument (ENI). The programme financed cooperation projects that my 
remove barriers to innovation, competitiveness and Mediterranean area sustainability. Under the 2014-2020, the 
European Union has invested more than €1 billion to draw support period an area of shared prosperity and good 
neighbourliness between EU Member States and partner countries. From this programme we will present the 
project “Sustainable Networks for Agro-food Innovation Leading in the Mediterranean [MedSNAIL]”. The project 
idea is about EU food security regulations which represent a barrier for many small producers from non-EU 
countries. Thus, its main aim is fostering socially and environmentally sustainable development of agro-food 
SMEs by valorising traditional Euro-Mediterranean products according to a “slow” approach and short-chain 
principles. For this aim, MedSNAIL attempt to provide consultancy, support and training to local actors, and will 
promote clustering of traditional products and producers in the cooperation area. It involves seven partners from 
different Mediterranean countries including Sfax University from Tunisia.  

Keywords: 1 European Projects; 2 Horizon Europe; 3 Cross-Border Cooperation 
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Abstract 

Chlorophyll, one of the most important pigments engaged in photosynthesis, by which light energy is transformed 
to chemical energy across synthesis of organic compounds. Chlorophyll and derivatives (different chlorophyllins) 
are used as food colorants (E140 and E141 as example). The chlorophyll is composed of nitrogen, carbon, and 
magnesium ion; it has a significant implication in determining crop harvest and vegetation productiveness, as well 
as its relationship with global Nitrogen and Carbon cycles. Plant stress may influence the plant pigment structures, 
affecting the photosynthetic potential of plants. Remote sensing has a crucial role in following foliage dynamics, 
and has been identified as a reliable device for observing biophysical and biochemical diversities of cultivated 
crops, such as plant biomass, and chlorophyll. Moreover, remote sensing approaches have been shown to be 
efficient in integrated, reliable, and repeatable detection methods for detecting and quantifying plant 
diseases at an early stage in infections. Remote sensing specialists have come to comprehend how 
fusions of the calculated reflectance properties at least two wavelengths exhibit peculiar vegetation 
properties, additionally known as Vegetation Indices. They are established to furnish measurement of 
the global quality and concentration of photosynthetic material in foliage, which is meaningful for 
comprehending the wellness of vegetation for any objective. 

Keywords: Chlorophyll; Pigment; Remote Sensing; Vegetation. 
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Cladodes from prickly pear as a functional ingredient: effect on fat 
retention, oxidative stability, nutritional and sensory properties of cookies 
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Abstract 

The stems of Opuntia ficus-indica known as cladodes are rich source of bioactive and functional substances, which 
make them important candidate for the production of health-promoting food.  
Cladodes powder was incorporated at different levels of substitution (2.5%, 5% and 7.5%) in cookies (butter/wheat 
flour: 55/100 m/m).  
Substitution of wheat flour by cladodes powder improved dietary fiber, ash, potassium, magnesium and calcium 
contents of enriched cookies. The results also revealed that cladodes supplementation increased hardness; 
however, it decreased a* and b* values and reduced exudate loss of cookies during storage. Moreover, rising levels 
of cladodes powder contribute to the increase of antioxidant activity of cookies and decreased their oxidative 
degradation. Sensory evaluation showed that cladodes supplementation at 5% level remained acceptable at 5-point 
hedonic scale.  
The present study suggested that cladodes supplementation in high-fat cookies not only added nutritional value to 
food, but also improved its functional characteristics. 

Keywords: Dietary fiber; Opuntia cladodes; Fat retention; Functional cookies; Oxidative stability. 
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Olive processing process and the quality of the oils produced: Impact of the 
quality of the water used in the oil mills 
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Abstract 

Throughout civilizations, olive oil has retained an important role in the diet of the populations of Mediterranean 
olive-growing countries. In Tunisia, it represents nowadays a strategic product in the national economy which 
enables the country to be the largest producer of this precious commodity outside the European Union. However, 
the economic importance of olive oil is very much linked to its quality, which is dependent on several factors. 
The transformation process and the approach followed along the olive oil extraction chain have a great influence 
on the final quality of the product. In this sense, the large crushing capacity offered by the different systems across 
the country reveals, however, a major problem for semi-modern and modern oil mills related to the quality of the 
water used in the transformation process. It turns out that through the diagnosis made, recourse to water from wells 
in oil mills during processing is a reality. In the majority of cases, these waters do not comply with international 
olive oil producer guide regulations, which can have negative consequences on quality and consequently on 
marketing. 
An overview of the quality of the water used in the oil mills during olive oil crushing operations and its impact on 
the quality of the oil produced will be detailed as well as the development of a hygiene system (HACCP). The 
application of the principles of this HACCP system will allow the mills to establish controls aimed at avoiding any 
dangers that may exist, in order to obtain healthy olive oil of sufficient quality. 

Keywords: Oil mills; Processing; Water quality; Olive oil, Quality; HACCP hygiene. 
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Abstract 

Antibacterial resistance is an increasingly serious threat to global public health. The search for new anti-infection 
agents from biological active systems became a necessity. This study highlighted the evaluation of the 
antimicrobial and antioxidant activities of Enterococcus lactis Q1 and 4CP3 strains and assessed their effect 
against the development of biofilms formed by methicillin-resistant Staphylococcus aureus (MRSA) strains. The 
enterococcal strains were able to produce the enterocins A, B and/or P and displayed interesting (P<0.05) 
antagonistic activities against pathogenic bacteria, especially with the combination C6 (40% E. lactis Q1 + 60% 
E. lactis 4CP3). In addition, E. lactis Q1 and 4CP3 used alone and in combination showed a significant (P<0.05) 
antioxidant capacity using the in vitro 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2′-azinobis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS+) free radical scavenging assays. Regarding their anti-biofilm 
effects, our results showed the potent (P<0.05) efficacy of E. lactis strains used alone and their highly synergistic 
binary combination (C6) against the biofilm forming MRSA strains.Therefore, Enterococcus lactis strains (Q1 
and 4CP3) could be applied in the formulation of new natural probiotics or potential bio-agents with considerable 
biological activities that could be incorporated into functional food products or administered as bio-drugs to 
prevent and reduce numerous infections and diseases [1].  

Keywords: Methicillin-resistant Staphylococcus aureus; Enterococcus lactis, Antimicrobial activity; 
Antioxidant capacity; Anti-biofilm activity.   
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Abstract 

The present study was conducted to test the benefits of cyanobacteria as dietary supplements against pesticides-
induced toxicity in mammals using a multi-scale level of evaluation, starting from histological analysis of tissues, 
biochemical measurement of oxidative stress and apoptosis markers to the quantification of the expression of 
targeted genes and microRNAs. At the first, we demonstrate that lipid peroxidation as well as ROS induction in 
response to pesticide might be the primary source of tissue damage. At the molecular level, we found the 
overproduction of ROS was accompanied by a significant change in the expression of mitochondrial apoptosis-
related genes, p53 gene, and subsequent DNA fragmentation. We then brought, for the first time to our knowledge, 
solid and complete experimental evidences that treatment with cyanobacteria extract was sufficient to protect 
against deleterious effects of pesticides in tissues by abrogating the change in antioxidant enzyme activities; the 
increase in MDA, PCO, and NO concentrations; and the altered expression level of microRNA and mRNA 
involved in apoptosis. These results allowed us to conclude that cyanobacteria have ensured a balance between 
free radicals and enzymatic and non-enzymatic antioxidants, which protects tissues. This could be due to their 
richness in essential antioxidants such as pigments (chlorophylls, carotenoids and phycocyanin) capable of 
scavenging free radicals and activating the antioxidant defenses. In addition, cyanobacteria have been shown to be 
able to inhibit apoptosis by attenuating the expression of pro-apoptotic genes and stimulating the expression of 
anti-apoptotic genes. Therefore, cyanobacteria are of great interest because they offer the possibility of being used 
as functional foods intended for the food industry. 

Keywords: Toxicity; Apoptosis; MicroRNAs; Cyanobacteria. 

References 

Barkallah M, Slima AB, Elleuch F, Fendri I, Pichon C, Abdelkafi S, Baril P. Protective Role of Spirulina platensis 
Against Bifenthrin-Induced Reprotoxicity in Adult Male Mice by Reversing Expression of Altered Histological, 
Biochemical, and Molecular Markers Including MicroRNAs, 2020, Biomolecules, 10(5):753. 

 

 

 

 

 

 

 

 



             1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

45 
 

OPB6 

Nano-encapsulation using macrocyclic carbohydrate polymers (β-
Cyclodextrins) of Periploca angustifolia extract: Physical stability and 
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Abstract  

The nano-encapsulation of Periploca angustifolia phenolic extract using the macrocyclic carbohydrate polymers 
(β-cyclodextrins) is a most approach compared with other encapsulation methods.  
In this work, the β-Cyclodextrins-PAE complex stability has been evaluated by advanced analytical methods and 
techniques including HPLC, FTIR and XRD. 
The results showed that CdCl2 treatment caused a significant decrease in cell viability. The CdCl2-induced damage 
in the HepG2 cells were significantly ameliorated (p<0.001) by treatment of the PAE and β-Cyclodextrins-PAE 
complex. Thus, pretreatment with 100 µg.mL-1 of β-Cyclodextrins-PAE complex significantly protect HepG2 cells 
against cytotoxicity induced by cadmium exposure more effectively than PAE only. However, Cd-intoxication 
significantly (p<0.001) increased these enzymes activity. Additionally, reactive oxygen species generation was 
significantly decreased when cells were treated with nano-encapsulation PAE. The levels of supernatant 
antioxidant parameters including ssuperoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and 
GSH were significantly (p<0.001) decreased in Cd-treated cells with concomitant enhancement of lipid 
peroxidation. In addition, β-Cyclodextrins-PAE preatrement significantly (p<0.01) inhibited Cd-exposure 
activated the apoptotic pathway caspace-3 and caspace-9.  
This effect may be due to the ability of β-Cyclodextrins molecules to enhance stability and permeability properties. 

Keywords: β-Cyclodextrins; Nano-encapsulation; Periploca angustifolia; Phenolic extract.  
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Abstract 

The microbiological, and oxidative deterioration of lipid and protein is a major concern for food technologists due 
to the loss of sensory quality associated with those processes. In this study, microbiological, chemical and sensory 
effects of pomegranate peel ethanol extract (EE) at 0.1, 0.5 and 1% (w/w) on refrigerated minced beef meat were 
undertaken. Chemical analyses revealed that the treated meat underwent significant decrease (P < 0.05) of primary 
and secondary lipid oxidation. By the end of storage, EE at 1% reduced the MetMb, carbonyl group accumulation 
and the disappearance of sulfhydryl proteins by 56.68, 65.71 and 59.69% respectively, compared with control 
samples. EE at 1% showed also the highest scores for color, appearance, odor and overall acceptability (OA) 
attributes using a 9-point hedonic scale. Chemometric approaches showed that lipid/protein oxidation analysis, 
sensory attributes and storage time allowed the samples discrimination. Oxidative stability parameters were 
equally used to predict OA by linear regression analysis. The reported data provide an approach to strengthen the 
interpretation of sensory quality and how they are affected by chemical changes in newly formulated meat 
products. Therefore, EE could be successfully used to extend the shelf life and to obtain healthier refrigerated meat 
products. 

Keywords: Bio-preservation; Chemometrics; Minced beef meat; Oxidative stability; Pomegranate peel; Sensory 
attributes. 
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Abstract 

Pomegranate (Punica granatum L.) peel is a potential source of polyphenols known for their activity against 
foodborne pathogen bacteria. In this study, the effects of pomegranate peel extraction time (10–60 min), agitation 
speed (120–180 rpm), and solvent/solid ratio (10–30) on phytochemical content and antibacterial activity were 
determined. Response surface methodology (RSM) and artificial neural network (ANN) methods were used, 
respectively, for multiresponse optimization and predictive modelling. Compared with the original conditions, the 
total phenolic content (TPC), the total flavonoid content (TFC), and the total anthocyanin content (TAC) increased 
by 56.22, 63.47, and 64.6%, respectively. Defined by minimal inhibitory concentration (MIC), the maximum of 
antibacterial activity was higher than that from preoptimized conditions. With an extraction time of 11 min, an 
agitation speed 125 rpm, and a solvent/solid ratio of 12, anti-S. aureus activity remarkably decreased from 1.56 to 
0.171 mg/mL. Model comparisons through the coefficient of determination (R2) and mean square error (MSE) 
showed that ANN models were better than the RSM model in predicting the photochemical content and 
antibacterial activity. To explore the mode of action of the pomegranate peel extract (PPE) at optimal conditions 
against S. aureus and S. enterica, Chapman and Xylose Lysine Deoxycholate broth media were artificially 
contaminated at 104 CFU/mL. By using statistical approach, linear (ANOVA), and general (ANCOVA) models, 
PPE was demonstrated to control the two dominant foodborne pathogens by suppressing bacterial growth*. 

Keywords: P. granatum L. extracts; Phytochemical content and antibacterial activity; RSM; ANN. 
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Abstract 

Since the dawn of civilization, legumes have constituted an important part in the human diet and still have it; they 
include several edible species such as soybeans, faba beans, lentils, broad beans, peas and chickpeas. The lentil 
(Lens culinaris), is one of the most popular legumes by millions in developed and developing countries due to its 
nutritional density in terms of dietary fibers, carbohydrates, vitamins (A and B) and minerals (iron to fight anemia, 
phosphorus and calcium) and proteinscontent [1]. Indeed, Lentils constitute a source of inexpensive proteins 
accessible to all. Furthermore, lentils are considered to be an important source of phytochemicals (phenolic 
compounds, condensed tannins, carotenoïds, tocopherols, flavonols, phytosterols, phytic acid, saponins, lectins)[2-
3]. This composition makes the lens a functional food par excellence with several beneficial effects on health 
(anticarcinogenic, hypotensive, hypocholesterolemic and hypocholesterolemic, anti-inflammatory, antioxidant) [2, 
4-6]. Lentils can be eaten under different forms as a main dish (soup), sauce or salad. In addition, the lentils can 
be processed into flour that can be used as an ingredient in various preparations, especially traditional such as 
"Z'rira" or "Atamine" in some Algerian recipes. However, in these preparations, the lentils must first be roasted to 
improve the taste of the dish to be prepared. In fact, as stated by Kumar et al. [7], roasting is a process with high 
temperature and controlled time known to enhance not only the digestibility, shelf life, and antioxidant properties, 
but also this exposure to high temperature leads to development of characteristic flavor, taste, and crispy texture 
in grains that attract the consumers. The aim of the present study was to evaluate the effect of roasting on the 
physicochemical and functional properties of whole Algerian lentil flour (Lens culinaris). The antioxidant contents 
were also determined before and after treatment. In addition, the changes in the microstructure by scanning electron 
microscopy were assessed. For this, a roasting treatment at 150 °C for 30 min was applied to the lentil seeds and 
reduced to flour. Flour extracts were prepared with aqueous methanol (80%). The results showed that the roasting 
treatment had various impacts on the properties studied. The physicochemical properties (conductivity, browning 
index and A420) were positively affected, except for the moisture content, which decreases significantly. The 
functional properties, namely dispersibility, water absorption capacity, hydrophilic/lipophilic ratio, whole milk 
absorption capacity, emulsifying activity, foaming stability and swelling capacity were significantly (p <0.05) 
improved after roasting, while oil absorption capacity, emulsion stability and foaming activity significantly (p 
<0.05) decreased. The roasting had a positive impact on the contents of flavonoïds, tannins and flavonols; however, 
phenolics, anthocyanins, carotenoïds, lycopene contents and antiradical activity against DPPH° were significantly 
(p <0.05) reduced. Lentil flour did not show significant changes in microstructure after roasting. Based on these 
results, it is concluded that the positive impacts of roasting outweighed the negative impacts. Therefore, lentil 
roasting can be applied to produce flours with improved functional properties and high bioactive molecule content 
and can be used in the formulation of new value-added food products. 

Keywords: Lens culinaris; Flour; Roasting; quality characteristics. 
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Abstract  

Cleaning products are necessary for maintaining attractive and healthy conditions, both at home and the workplace. 
However, it is important to remember, that cleaning products can present with several health (e.g., skin and eye 
irritation for workers) and environmental concerns, because of the presence of certain unfavorable ingredients. 
Enzyme products are usually natural, pH neutral, non-toxic and non-caustic, they therefore fit well with the 
requirements of a sustainable cleaning program, whether green, natural, and/or organic. Nevertheless, the use of 
enzymes is still limited in laundry and dishwasher detergents. Biocleen solutions is a biotechnology company that 
develops, throughout its collaboration with Canadian governmental laboratories, a full range of natural cleaner 
enzymes bases dedicated to different sectors such as the food industry, mechanical industry as well as residential 
applications. We have been able to reach, at least, the same efficiency as that of chemical cleaners by optimizing 
the enzymatic actions by using a couple of ecofriendly ingredients. We have developed some degreasers, carpet 
and furniture cleaners, floor cleaners, car cleaners, all-purpose cleaner, and odour removers. All our products are 
stable for at least two years, since they maintain a neutral pH, and are solvent free. In addition, compared to 
chemical cleaners, the enzyme based cleaners have competitive pricing since there are savings associated with the 
transport and storage fees owing to their safety aspect. However, having a safe, and an interesting economic benefit 
from those organic cleaners are not enough to encourage the consumers and the industry to switch from chemical 
to green cleaners. We are sure that the key for the success of enzyme-based products is dependent on earning the 
confidence of consumers through proper and open communication. In fact, an educational marketing effort is 
needed to encourage consumers to change their habits and develop a new organic culture. It’s known that the brain 
works three times harder to avoid pain than to obtain pleasure. Demonstrating to the client that the organic 
alternative helps in avoiding some problems (governmental control of wastewater, storage, etc….) will make the 
product appeal as the savior. We shouldn’t discuss the efficiency issue with clients because, in most cases, clients 
are already satisfied with the chemical product. In order to increase the use of enzymatic solutions, we have to 
determine a communication and marketing plan showing to consumers that enzyme based products help overcome 
some critical health-related problems associated with chemical alternatives. We are now developing a new family 
of enzymes capable of targeting mycotoxins, which are considered to impose huge issues on the storage and 
transport of seeds. There is a lot still to be done to extend and increase the use of enzymes, especially since this 
technology, for the moment, is limited for use in the detergents sector.  
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Abstract 

The main objective of the current study was the extraction, purification, and biochemical characterization of a 
protein protease inhibitor from Conyza dioscoridis. Antimicrobial potential and cytotoxic effects were also 
examined. The protease inhibitor was extracted in 0.1 M phosphate buffer (pH 6–7). Then, the protease inhibitor, 
named PDInhibitor, was purified using ammonium sulfate precipitation followed by filtration through a Sephadex 
G-50 column and had an apparent molecular weight of 25 kDa. The N-terminal sequence of PDInhibitor showed 
a high level of identity with those of the Kunitz family. PDInhibitor was found to be active at pH values ranging 
from 5.0 to 11.0, with maximal activity at pH 9.0. It was also fully active at 50 ◦C and maintained 90% of its 
stability at over 55 ◦C. The thermostability of the PDInhibitor was clearly enhanced by CaCl2 and sorbitol, whereas 
the presence of Ca2+ and Zn2+ ions, Sodium taurodeoxycholate (NaTDC), Sodium dodecyl sulfate (SDS), 
Dithiothreitol (DTT), and β-ME dramatically improved the inhibitory activity. A remarkable affinity of the protease 
inhibitor with available important therapeutic proteases (elastase and trypsin) was observed. PDInhibitor also acted 
as a potent inhibitor of commercial proteases from Aspergillus oryzae and of Proteinase K. The inhibitor displayed 
potent antimicrobial activity against gram+ and gram- bacteria and against fungal strains. Interestingly, 
PDInhibitor affected several human cancer cell lines, namely HCT-116, MDA-MB-231, and Lovo. Thus, it can be 
considered a potentially powerful therapeutic agent.  

Keywords: Conyza dioscoridis; Protease inhibitor; Characterization antimicrobial effect; Protein therapeutics. 
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Abstract  
This work aims to study the chemical composition and antioxidant activity of the two essential oils (HE) of Myrtus 
Comminus. L and Pélargonium Graveolens l'Hér cultivated successively from the region of Korbous and the 
region of Hammamet in Tunisia. They are two medicinal and aromatic plants belonging respectively to the family 
Myrtaceae and Geraniaceae. The leaves of  Myrtus Comminus. L was dried in the oven at a temperature of 50°C 
for 8 hours and treated with sonication at a temperature 30°C, while the leaves of Pélargonium Graveolens were 
dried by convection at unique temperature (46°C).  
The essential oils of two plants were extracted by hydrodistillation by clevenger. The determination of the chemical 
composition was analyzed by GC-MScoupling. Myrtus essential oil consists mainly of α-pinene (34.02%) and 1.8 
cineol (33.63%). Pelargonium essential oil is composed mainly of citronellol (17.09%), γ-Eudesmol (12.33%) and 
geraniol (8.12%). Antioxidant activity was evaluated using two different methods: the DPPH free radical reduction 
method and the ABTS test. For the first test it was estimated at 69.4% for the essential oil of Myrtus comminus. 
L and 79,9% for the essential oil of Pelargonium Graveolens. For the second test was estimated at 19,36% for 
Myrtus and 17% for Pelargonium. 
Keywords: Myrtus comminus. L; Pélargonium Graveolens; GC-MS; Essential oil; Activity; Antioxydant. 
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Abstract 

Niger (Guizotia abyssinica (L.f.) Cass.) is an underutilized and high value oil-seed crop. Niger seeds are well 
known for its human diet and antioxidant properties. The aim of this study was to determine the characteristic 
features of the oil content of Niger seeds. Extraction of oil from Guizotia abyssinica is done by soxhlet using n-
hexane (hot process) and with pressure (cold process). Oil contents from the dried powdered seeds extracted by 
cold process were 35 vs. 39% via soxhlet method. Characteristic features of the seed oil revealed a less degree of 
unsaturation via Iodine Index (111 vs. 107) and as determined by gas chromatography reported herein, the major 
unsaturated fatty acids were linoleic acid (75.3 vs 76.3%) followed by oleic acid (7.3 vs. 6.6%), while the main 
saturated fatty acid was palmitic acid (8,4 vs. 10.2%). The phytosterol marker β-sitosterol accounted for (47,6 vs. 
48,7%) of total sterols contained in Niger seed oil. This oil, therefore, has a potential for its use in human nutrition 
or industrial applications. Compositional analysis revealed that the Niger seeds contained considerable amounts 
of polyphenols (117 vs. 15.2 ppm) and high amounts of cholorophylls (1.13 vs. 0.24 ppm). All these factors play 
a key role in several physiological functions and are involved in the production of the cell membrane. In 
conclusion, Niger seed oil may be considered as a valuable source for new multi-purpose products as industrial, 
mainly cosmetic and pharmaceutical uses. 

Keywords: Guizotia abyssinica; Soxhlet; Seed-oil; Caracterization. 
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Abstract 

α-Amylases (EC 3.2.1.1) are starch-degrading enzymes capable of hydrolyzing α-1,4 glycosidic bonds of 
polysaccharides, which results in the production of short-chain dextrins. They are widely used in baking industry 
as flavour enhancement and antistaling agent to improve bread quality.  
The aim of this study was the application of a new bacterial amylase in bread making and the study of its effects 
on the quality of bread. Thus, we tested the effect of the addition of different concentrations of amylase on the 
quality and textural properties of different breads: white bread, wholemeal bread and gluten-free bread. The results 
found show that the concentration 0.06 IU / g is the best to improve the elasticity, the volume and the specific 
volume of the bread of the order of 121% and allows an improvement in the visual appearance of crust and crumb. 
In addition, the sensory analysis for the different breads shows that the best assessment was for the white bread 
with the addition of 0.06 IU / g of amylase. 

Keywords: Amylase; Bread; Textural properties; Elasticity 
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Abstract 

Recently, the tendency towards application of natural products and botanical extracts as safer antioxidant and 
antimicrobial agents has been increased. Herein, ethyl acetate, ethanolic and aqueous extracts of Ephedra 
alata from seven natural Tunisian geographic locations were phytochemically assessed and evaluated regarding 
bioactive, antioxidant and antibacterial properties. Significant differences (p < 0.05) in the phytochemical content, 
antioxidant and anti-food-borne bacterial activities were detected among the E. alata populations. For each 
extraction solvent, linear regression analysis showed that environmental factors: altitude, average annual 
precipitation (AAP), average annual temperature (AAT) and relative air humidity (RH), are affecting variability 
in phytochemical contents In fact, altitude and AAP acted positively on total flavonoid contents (TFC) and the 
increasing of AAT was directly related to all phenolic contents (TPC, TFC and total anthocyanins content (TAC)). 
The evaluation of experimental data for all extracts was performed by applying chemometric approach: 
hierarchical cluster analysis (HCA) and principal component analysis (PCA). It was found that the seven 
population’s E. alata could be classified geographically into four distinct groups. Equally, relationships linking all 
data through Pearson coefficient correlation were also reported. The findings of this study will help medicinal 
plant growers and pharmaceuticals to identify suitable habitats and extraction solvent for the effective harnessing 
of E. alata phytochemicals. 

Keywords: Ephedra alata; Phenolic contents; Bioactivities; Chemometrics; Geographic discrimination; 
Environmental factors. 
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Abstract 

Crown gall is a plant bacterial disease caused by Agrobacterium tumefaciens strains leading to losses to crop 
production. In spite of preventive measures taken to limit its spread, crown gall continues to cause important 
damage in nurseries and in field. Although the biocontrol agents of Agrobacterium rhizogenes strains K84 and 
K1026 are commercially available for the control of A. tumefaciens, they present some limitations. Thus, new 
strains or compounds are required for the control of this disease. Several Bacillus velezensisstrains are among the 
most efficient biocontrol agentsacting through different mechanisms of actionincluding antibiosis. They can 
produce a wide variety of antimicrobial compounds with different chemical structures such as lipopeptides, 
polyketides and bacteriocins.They are recognized as the most efficient producers of lipopeptides including their 
main families, surfactin, iturin, and fengycin. These compounds share a common structure consisting of a lipid tail 
linked to a short cyclic oligopeptide. Each family is produced as a group of isoforms that differ by the amino acid 
sequence of the peptide and/or the fatty acid chain length.  

This research is aiming to study the efficiency of lipopeptides produced from B. velezensisstrains for the 
biological control of crown gall disease. For that, we investigated a collection of Bacillus strains for their ability 
of control crown gall disease and the relationship of this latter and various in vitro traits including the production 
of antibacterial compounds. Besides, the lipopeptides producedby two B. velezensis strains against tumourigenic 
A. tumefaciens strains were characterized and compared. The efficiency of the two strains and their antibacterial 
compounds to control crown gall disease in tomato plants was also studied. 

A collection of Bacillus strains was screened for the biocontrol of the crown gall disease. Our results indicated 
high correlations of the efficiency of the biocontrol, the reduction of gall weight and the antibacterial activity in 
vitro. Two strains from the collection were selected for the study of their antibacterial compounds in relation to 
their biocontrol ability. The two B. velezensis strains and their lipopeptide extracts suppressed the growth of A. 
tumefaciens in vitro. Lipopeptides; surfactins, iturins and fengycins; were detected under various isoforms by mass 
spectrometry analysis of the methanolic extracts. However, their differential production was observed by the two 
studied strains. Themode of action of the antibacterial compounds of the two B. velezensis strains also differed. 
Moreover, the application of the strains and their antibacterial compounds on the stem of tomato plant provided 
different protection level against A. tumefaciensby the two strains. The bactericidal effect and the higher protection 
against the disease was related to the production of specific isoforms of lipopeptides.    

In conclusion, lipopeptides produced by strains of B. velezensiscould beconsidered as promising candidates 
to developnew biocontrol agents of crown gall diseasefor sustainable crop production.   

Keywords: Bacillus velezensis; Lipopeptides; Mass spectrometry; Biological control; Crown gall disease. 
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Abstract 

Microalgae are the most promising of bioethanolfeed-stock alternatives. To optimize culture conditions for 
increasing starch production, the simultaneous effect of NaNO3, NaH2PO4, metals and vitamins of culture medium 
were investigated in Tetraselmis sp. cells. Results have shown that biomass concentration and productivity attained 
5.72 g.L−1 and 408.57 mg.L−1.day−1,respectively, at finalised concentrations of NaNO3 (1.76 mM), NaH2PO4 
(0.018 mM), metals (1500 μL.L−1) and vitamins (312.5 μL.L−1). The higest starch content of 42% DW has been 
obtained with nutrients limitations. However, the maximum total chlorophylls content reached 5.18 mg.g DW−1 at 
high nitrate (1.76 mM), phosphate (0.054 mM), metals and vitamins concentrations. Thus, the nutrients limitations 
led to divert the metabolism for the starch biosynthesis. From FTIR results, the carbohydrates/amide I ratio 
obtained from optimized conditions showed an increase of 16% in Tetraselmis sp. than that from control 
conditions.Thus, these results revealed the potential ofTetraselmis strain in bioethanol production.  

Keywords: Tetraselmis sp.; Phosphate; Nitrogen; Bioethanol; Starch. 
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Molecular and structural characterizations of lipases from Chlorella by 
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Abstract 

Microalgae have been poorly investigated for new-lipolytic enzymes of biotechnological interest. Insilicostudy 
combining analysis of sequences homologies and bioinformatic tools allowed the identification and preliminary 
characterization of 14 putative lipases expressed by Chlorella vulagaris. These proteins have different molecular 
weights, subcellular localizations, low instability index range and at least 40% of sequence identity with other 
microalgal lipases. Sequence comparison indicated that the catalytic triad corresponded to residues Ser, Asp and 
His, with the nucleophilic residue Ser positioned within the consensus GXSXG pentapeptide. 3D models were 
generated using different approaches and templates and demonstrated that these putative enzymes share a similar 
core with common α/β hydrolases fold belonging to family 3 lipases and class GX. Six lipases were predicted to 
have a transmembrane domain and a lysosomal acid lipase was identified. A similar mammalian enzyme plays an 
important role in breaking down cholesteryl esters and triglycerides and its deficiency causes serious digestive 
problems in human. More structural insight would provide important information on the enzyme characteristics. 

Keywords: Chlorella; Enzymes; Lipases; Molecular modeling. 
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Abstract 

Multiple sclerosis (MS) is an inflammatory disease of the central nervous system whose course is unpredictable. 
During the first few years of the disease most people go through flare-ups with new or worsening neurological 
complaints. The course of MS differs from person to person. Perhaps this is due to a combination of genetic and 
environmental factors. 
Complaints of fatigue, difficulty concentrating, pain, and sensory disturbances appear to be linked to more stress 
in people with MS. The relationship between the two can be twofold: Stress can make these complaints worse, and 
invisible and hidden MS symptoms can cause more stress. 
In the present study we have deciphered the relationship between oxidative stress and this pathology. In this case 
we tested 60 serum samples, 30 of which are controls showing no pathology and 30 who suffer from multiple 
sclerosis disease. People with sclerosis have an increased level of reactive oxygen species (ROS) compared to 
controls. The excess of free radicals not neutralized by the defenses is very damaging to essential 
macrobiomolecules, causing abnormalities in the expression of genes and membrane receptors, cell proliferation 
or death, immune disorders, mutagenesis, protein deposits in tissues. The imbalance observed between 
antioxidants and pro-oxidants by abrogating the change in antioxidant enzyme activities; the increase in MDA, 
and NO concentrations leads us to diagnose inflammatory and molecular markers that can be affected by this 
human pathology. Oxidative stress plays a major role in the pathogenesis of multiple sclerosis (MS). Reactive 
oxygen species (ROS), which if produced in excess lead to oxidative stress, have been implicated as mediators of 
demyelination and axonal damage in MS. In this study we also observed the effect of diet on multiple sclerosis 
disease. For this reason a healthy diet can influence the state of agavity of this disease. This studie identify Hight 
salt food consumption as a key modifiable lifestyle factor for improved myelin integrity in the adult central nervous 
system and in addition new tractable metabolic targets for myelin protection and repair strategies. 

Keywords: Multiple Sclerosis; Food diet; Oxidative stress; ROS; Antioxidants. 
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Abstract 

Food-borne diseases such as listeriosis and diseases caused by the emergence of multi-drug resistant pathogens 
are globally recognized as environmental hazards to the food supply and human health. Natural inhibitors for 
pathogenic microorganisms have been explored in many plants. Pomegranate (Punica granatum L.) peel is widely 
recognized for its potency against a broad spectrum of foodborne pathogen bacteria.  
In this study, antibacterial activity of Pomegranate peel extract (PPE) was evaluated against Listeria 
monocytogenes (L. monocytogenes).The total phenolic content (TPC) and the total flavonoid content (TFC) of the 
extract and its antioxidant activity were also determined. L. monocytogenes was isolated from food products (n=50 
samples). Suspected Listeria colonies were selected and initially identified by using standard biochemical tests. 
Initial identification of the positive L. monocytogenes colonies was confirmed by Real-time PCR and the confirmed 
isolates were evaluated for their susceptibility to 7 commonly used antimicrobials. The antibacterial effect of the 
PPE against L. monocytogenes isolated strains (n= 8) was evaluated by agar well diffusion method. The TPC and 
the TFC of the extract were measured based on gallic acid and quercetin equivalents (GAE and QE), respectively. 
The antioxidant activity was investigated by performing 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2′-azino-
bis-3-ethylbenzthiazoline-6-sulphonic acid (ABTS) assays to identify the percentage of scavenging by the 
chemical constituents.  
The results showed that the PPE had high total phenolic and flavonoids contents (138,91 mg/g GAE and 79 mg/g 
QE, respectively) and strong antioxidant activity (92,91% and 98.60% for DPPH and ABTS assays, respectively). 
Moreover, a good correlation was observed between total phenolic content and antioxidant activity (r=0.90). 
Regarding the antibacterial effects, our results showed that PPE exhibited superior antibacterial activity in terms 
of zones of inhibition (ZOIs) against L. monocytogenes strains compared to the synthetic antimicrobial drug 
gentamicin (50 µg/ml). 
The present study showed that thepomegranate peelconstitutes a good source of bioactive compounds with potent 
antioxidant and antimicrobial activities. These results suggest that pomegranate peel could be used for prevention 
or treatment of foodborne diseases or as preservative in the food industry. 

Keywords: Pomegranate peel; Phenolic contents; Antioxidant Activity; Listeria monocytogenes; Antibacterial 
activity. 
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Rethinking plant adaptation to environmental constraints: considering the 
post-stress response 
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Molecular biology studies in Quercus ilex: from classical biochemistry to –
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Abstract 

Continuing advances in molecular biology and -omics methodologies are enhancing the understanding of how 
plants cope with the dynamic nature of their growing environment. -Omics approaches have been recently 
extended to cover forest trees, in general, and holm oak (Quercus ilex L. subsp. ballota [Desf] Samp), in particular. 
Holm oak is the dominant tree species in natural forest ecosystems over large areas of the Mediterranean Basin as 
well as in the agrosilvopastoral Spanish “dehesa”, with relevance from an environmental, economic, and social 
point of view [1]. These ecosystems are currently subjected to different threats including: very old individuals, 
overexploitation and poor regeneration, inappropriate livestock management, and the severe effect of forest decline 
attributed to fungal attack (e.g., Phytophthora cinnamomi), extreme temperatures and extended drought periods 
[2, 3]. This already worrisome situation could become even worse under the threat of the foreseen climate change 
scenario. To date, Holm oak has received little attention from the molecular point of view. In this context, our 
research group, led by Prof. Jesús V. Jorrín-Novo, has performed the optimization of several protocols to perform 
omics analysis at the DNA, RNA, protein, and metabolite levels, to be used in characterizing biodiversity (e.g., 
microsatellite makers), epigenetics modification, developmental processes (seed maturation and germination) and 
responses to stresses (drought and pathogens). These approaches are integrated with those of classical biochemistry 
and physiology in the Systems Biology direction. A reference transcriptome, proteome, and metabolome of Holm 
oak [4-7] have recently been published and all of them has been integrated in a multidisciplinary “-omics” analysis 
(transcriptomics, proteomics and metabolomics) in this forest species [8]. Currently, we are working on the first 
draft of Holm oak genome. By flow cytometry and cytogenetics, we have estimated a genome size of 
approximately 930 Mb/C with a total length of 1.87 Gb organized in 12 pairs of homologous chromosomes [9]. In 
an attempt to go one step ahead we have recently initiated a research line focused on epigenetics. We have 
evaluated the global DNA methylation patterns in Holm oak leaves from adult trees and one-month-old seedlings 
using the MSAP technique. The first results have unveiled specific DNA methylation differences which possibly 
correspond to relatively stable changes and could be involved in the development of epigenetic memory of the 
stress. Once we finished the assembling and annotation of the holm oak genome and its characterization by 
epigenetic marks, we will combine them with previous data from transcriptomic, proteomic and metabolomic 
analysis to obtain a better understanding of molecular mechanisms involved in processes such as seed germination, 
seedling establishment and, response to abiotic and biotic stresses, which are essential for selection of elite 
phenotypes for breeding, conservation and reforestation programs under the impeding climate change in the 
Mediterranean region.   

Keywords: Quercus ilex; Decline syndrome; Omics approaches; Abiotic stress; biotic stress. 
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Abstract 

The complexity of molecular analysis has increased particularly in the last decade due to methodological 
breakthroughs in high-throughput omic techniques and their increased accessibility and affordability. This has 
contributed to their popularization in plant sciences, being also implemented at the agronomic level. The current 
trend in the field in that regard is to go one step further from mere analysis of single and independent omic layers 
by performing a global integration of different ones as well as with biochemical, physiological or phenotypic data 
[1]. This approach potentially exposes the existing interconnection between different molecular levels, providing 
a more complete (or real) view of different processes in plants. The integration of different layers of information 
(for example: physiological, metabolomic, and proteomic layers) is not an easy or direct task. Therefore, this 
research we will analyze the current status in the genus Quercus [2,3], as well as in other wood production species 
such as Pinus radiata [4–6], where we will analyze the different existing and used methods for this integration and 
their contributions to biological and biotechnological level. 

Keywords: Integrative molecular research; Omics layers; Quercus spp.; Pinus radiata; physiological 
parameters. 
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Abstract 

The global climatic change leads to an increased exposure of cereal crops to salt stress that vastly affect their 
sustainability and global food security. Under these adverse conditions, the elucidation of candidate genes and 
pathways underling salinity tolerance is of great interest. Barley is one of the most important cereal crops used for 
food and feed. Furthermore, it is an ideal cereal model crop for response to salinity studies holding great potential 
for crop improvement and allowing advances in molecular physiology and biotechnology.  
A salt-tolerant Tunisian landrace barley accession was exposed to 200 mM salt stress for 2 h, 8 h, and 24 h.  RNA-
seq data of salt treated leaves and roots were compared to control conditions (0 h) using bioinformatic tools in 
order to allow differentially expressed gene detection, gene ontology clustering and functional annotation.  
The assessment of transcript abundances allowed the mapping of an average of 92.5% of clean reads to the barley 
reference genome for all samples indicating that the samples are comparable. Consequently, an average of 23.9 
million high quality transcripts was obtained for each sample producing a total of 37,007 putative genes. Across 
time points a set of differentially expressed genes (DEGs) between salt treated samples and control condition was 
detected. For all salt treatment durations the most severe impact on gene expression regulation was observed in 
roots. Indeed, 3585 up-regulated and 5586 down-regulated DEGs were obtained in leaves; however, 13200 up-
regulated and 10575 down-regulated DEGs were detected in roots. Hence, emphasizing the more prominent role 
of roots in sensing, responding, and regulating very complex transcriptional processes under salinity stress. GO 
enrichment analysis in both tissues indicates that the response to salt stress is mainly achieved through sensing and 
signaling pathways, transcriptional reprogramming, hormonal, osmolytes, and ion homeostasis stabilization, 
increasing reactive oxygen scavenging, and activating transport and photosynthesis systems. Even thought, tissues-
specific response to salt stress was detected. For instance, according to functional analyses, biosynthetic and 
metabolic biological processes were the most abundant in leaves. However, the most presented processes in roots 
were metabolic, cellular metabolic, response to oxidative stress, and reproductive process. Moreover, catalytic and 
binding activities were the overrepresented molecular functions categories in both leaves and roots at all time 
points; nevertheless, more categories were enriched only in roots such as transporter activity, signal transduction, 
transcriptional regulator activity, kinase activity, and peroxidase activity.  
This study provides valuable information on barley roots and leaves early salt stress responsive genes and identifies 
several important players in the salt-tolerance response.  

Keywords: Hordeum vulgare L.; salinity tolerance; RNA-Seq analysis; differentially expressed genes; 
candidate genes. 
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Abstract 

The sustainability of production is a major challenge to agriculture. This is especially based on the organic 
soil fertility which mainly depends on its richness in organic matter. To improve the fertility there is recourse to 
the use of organic amendments, among other household waste. Hence this work, aims to valorize spent Coffee 
grounds as an organic amendment for some plants. This will improve soil fertility, productivity and sustainable 
waste management. The preliminary study involved two components namely the impact of the addition of spent 
ground coffee on soil physicochemical and biological characteristics and its impact on the germination capacity 
and the physiological behavior of some plants especially broadbean 
We were then able to show an increase in organic carbon content directly related to the increase of the dose of 
spent ground coffee. In addition, the soil respiration monitoring in soil spent ground coffee mixtures showed the 
presence of bacterial communities resistant to phenolic compounds. The tests of germination and growth showed 
that the germination rate broadbean is more important when using spent coffee ground as amendment. In addition 
we showed amelioration in photosynthetic rate and stomatal conductance.  
These results suggest the effectiveness of the coffee grounds as an amendment. These studies must be pushed 
further by studying the effect of coffee grounds on plant growth and therefore test its effect on a larger scale by 
studying its effect on other plants like olive trees. 
 
Keywords: Spent ground coffee; Soil; Germination; Broadbean; Physiological parameters; Microbial 
community 
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Abstract 
 
The loss of agro-biodiversity, climate changes and food insecurity remain significant challenges in the 
Mediterranean countries. Approximately 18 million ha, corresponding to 25% of total irrigated land in the 
Mediterranean area, are salt affected. Intensive cropping and the excessive use of expensive inputs aggravate this 
situation. The population in the Mediterranean area is expected to reach 529 million by 2025, which boosts the 
need to promote a sustainable agriculture with improved yields and productivity, while reducing negative 
ecological impacts, and use of new areas currently unsuitable for economic cultivation.  
The sustainability of farming systems in salt affected Mediterranean soils, can be effectively achieved by the use 
of salt-tolerant halophyte plants to remove salt ions from the saline soils and restore biodiversity. Via this approach, 
pressure on generating salt-tolerant crop plants would be reduced, and much healthier crop plants would be 
cultivated in less stressed saline soils.  
This paper will focus on the potential uses of halophytes to remediate saline soils, restore biodiversity and to 
contribute to food security in these areas in the future. 
 
Keywords: Agriculture; Biodiversity; Halophytes; Mediterranean; Salinity; Soil remediation; Sustainability. 
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Abstract 

Toxigenic fungi belong mainly to Alternaria, Aspergillus, Fusarium and Penicillium genera and produce a 
staggering array of toxic metabolites that contribute also to plant diseases. Indeed, many species belonging to these 
genera are not only producers of mycotoxins that have a harmful impact on animals and humans health, but are 
also plant pathogenic fungi that can cause destructive losses for the cultivated crops. However, most of diseases 
associated to toxigenic fungi are caused by complexes of pathogenic and opportunistic species of the different 
genera that can colonize and induce disease in several crops of worldwide importance, producing their mycotoxins 
in infected tissues. It is the case of species of Alternaria species on wheat, Aspergillus on grape and maize, 
Fusarium on maize and wheat, Penicillium on apple. Mycotoxin production by fungi can begin in infected plants 
in the field prior to harvest and can continue during storage after harvest if conditions are favorable. Environmental 
conditions that exist in the various agro-eco-systems in which the crops are cultivated are of particular interest in 
biodiversity studies because such conditions can influence fungal populations associated with these crops, fungal–
plant interactions, and production of biologically active secondary metabolites, including mycotoxins. The ability 
of different species within the complexes to produce different classes of secondary metabolites combined with 
their ability to coexist in the same host or/and occur in quick succession has allowed these complexes to become 
“invincible armadas” against plants and animals. The occurrence of mycotoxins in crop products and by-products 
poses significant threats to the economics food production worldwide and to animal and human health. In this 
presentation, a review on the biodiversity of the predominant phytopathogenic and toxigenic species of toxigenic 
fungi associated will be provided. The review will emphasize the plant pathogenicity of the main toxigenic fungi 
and the occurrence of the most relevant mycotoxins on crops of agri-food importance. 

Keywords: Aspergillus; Alternaria; Fusarium; Penicillium, Mycotoxins. 
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Abstract 

The great adaptation of the olive tree to the harsh growing conditions in the arid regions as well as the 
increasing worldwide consumption of olive oil are the main reasons which favored an important extension of this 
species in the marginal areas, in the presence of major abiotic constraints such as salinity.  The recognition of 
varietal adaption potential to soil and water salinity, can constitute an interesting way to extend olive plantations 
and to improve the productivity of the orchards in areas with low quality water resources. In addition, these 
varieties can also serve as rootstocks for others. In the aim of elaborate a varietal tolerance scale we evaluate the 
morpho-physiological response of seven local cultivars: 'Chemleli', 'Chemleli Djerba', 'Chétoui', 'Chemcheli 
Gafsa', ' Jarboui', 'Oueslati’, and 'Zarrazi ' to water salinity. Waters with different concentrations of NaCl (0, 4 and 
8 g of NaCl / l) were used to irrigated one-year-old plants for 12 weeks. Most of the varieties tested show a 
significant decrease in water potential with increasing water salinity. In addition, the highest water salinity causes 
a reduction in vegetative growth and a disruption of photosynthetic parameters and chlorophyll fluorescence.  
Based on these results, we established a general classification of varieties from the most to the less tolerant to the 
water salinity: ‘Zarrazi’, ‘Chemlali’, ‘Chemlali Djerba’, ‘Chetoui’, ‘Chemlali Gafsa’, ‘Jarboui’ et ‘Oueslati’. 

Keywords: Olea europaea; Water salinity; Cultivar tolerance; Vegetative growth; Physiological response. 
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Abstract 

The enhancement of agriculture sustainability presents a major challenge, especially in semi-arid and arid regions. 
Soil fertility represents one of the most important component to assure this sustainability. Unfortunately, soils in 
Tunisia are characterized by a low biological fertility since their organic matter amounts do not exceed the 1% in 
many agricultural lands. Arbuscular mycorrhizal fungi (AMF) inoculation could be considered as an interesting 
solution to enhance soil fertility.  
In the present work, the results of some field trials concerning mycorrhizal inoculation in northern Tunisia will be 
presented. All the experimental sites were located in the semi-arid bioclimatic stage and cultures were conducted 
under rain fed conditions. The studied species are: sulla (Hedysarum coronarium L.), faba bean (Vicia faba), pea 
(Pisum sativum), wheat (Triticum turgidum) and barley (Hordeum vulgare). Two local mycorrhizal inoculums (the 
first composed of Septoglomus constrictum, Funneliformis geosporum, Glomus fuegianum, Rhizophagus 
irregularis, Glomus sp. and the second contains Glomus deserticola and Glomus sp) and two commercial ones 
(the first is composed of Rhizophagus irregularis and the second is a mixture of 6 strains of Glomus) were applied 
before sowing.   
The results showed that mycorrhizal inoculation enhanced the root AMF colonization for all the studied species. 
The highest rates were observed with sulla (70%), pea (90%) and faba bean (90%). An increase of shoot dry 
biomass by 3; 4,6 and 4 fold was obtained with sulla, barley and pea compared to non-inoculated plants, 
particularly with local mycorrhizal inoculums. Plant mineral status was improved, especially for phosphorous 
content. As well, a better water use efficiency was recorded with mycorrhized barley plants. The grain yield of all 
the studied species was enhanced due to mycorrhizal inoculation. The forage quality of sulla was improved through 
the increase of the total amount of unsaturated fatty acids by 86% in comparison to non-inoculated plants.  
All the results highlighted a positive effect of mycorrhizal biofertilization on crop yields and quality under rain 
fed conditions and with reducing chemical fertilizers, which prove the importance of AMF inoculation in 
promising the sustainability of agricultural systems in semi-arid regions. 

Keywords: Biofertilization; Mycorrhization; Crop production; Rain fed conditions. 
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Abstract 

Barley (Hordeum vulgare L.) is one of the important cereal crops used for both human and animal feed. Plant 
growth-promoting microbes such as arbuscular mycorrhizal fungi (AMF) play an important role in sustainable 
agriculture and food security. They are well known to enhance yield and mineral nutrition of many cereal crops. 
However, for barley, their potential has been scarcely investigated, in particular in Tunisia.  
The present works aims at evaluating the potential efficacy of AMF biofertilizers on the growth and the yield of 
hulless barley (Hordeum vulgare.ssp nudum L.). For that, four different mycorrhizal treatments were tested, a 
control (non-inoculated), two inoculants composed of native AMF species (NI1 and NI3) and a commercial 
inoculant (CI) containing Glomus sp. The obtained results showed that the AMF inoculated plants had significantly 
higher mycorrhizal root colonization as compared to control ones.  NI3 inoculant recorded the highest root 
colonization rate (53.3%), followed by CI (43.7%) and NI1 (38.5%).  In fact, mycorrhizal inoculation significantly 
increased the shoot height (by 10-15%) and the total biomass (by 22-70%) of all the three AMF inoculants. The 
current study indicated also that plants inoculated with NI1, NI3 and CI had significantly higher grain yield (about 
1.4, 2.5 and 1.9-fold, respectively) and thousand-kernel weight (about 1.4, 2.1 and 1.9-fold, respectively) in 
comparison to control plants. Overall, protein and phosphorus concentrations in the leaves of barley were 21 and 
141% significantly greater, respectively, in AMF inoculated plants as compared to those non-inoculated.  
This study indicated that AMF inoculants in particular NI3 could enhance plant growth and yield of hulless barley, 
suggesting the potential of using autochtonous AMF as biofertilizers for sustainable agro-ecosystem.  

Keywords: Biofertilizer; Arbuscular mycorrhizal fungi; Hulless barley. 
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Abstract 

Irrigated agriculture is growing in arid regions of Mediterranean basin. This is true in Tunisia with the use of low 
water quality. Increased evaporative demand and saline water use enhance threats on ecosystems and sustainability 
of agricultural production. In this context, farmer wellbeing and food security are in risk. Thus, it become urgent 
to change irrigation management including resources preservation while increasing field productivity. This can be 
achieved by using new irrigation strategies such as deficit irrigation and using sensors to control plant needs 
fulfilling, salt accumulation and soil moisture. However, the use of sensors is constraining, and huge effort of 
optimization must be done. Moreover, field management has to be modified with les or no tillage in order to 
enhance biomass production, reduce water evaporation and increase soil fertility and carbon sequestration. In this 
paper the use of some sensors in plant and soil are explored. In addition, new approach for soil management was 
explored with no or reduced tillage. Results showed that the use of sensor reduced water use up to 40%. Saline 
water in sandy or loamy soil did not caused salinization while it permitted olive growth and production under arid 
climate. However, it reduced tree photosynthetic performance up to 20%. No and reduced tillage enhanced soil 
fertility, carbon sequestration and humification with no impact on soil water balance. Basing on these results olive 
orchard management paradigm needs to be changed especially in arid regions. 

Keywords: Olive; Irrigation; Saline water; No tillage; Humic compounds. 
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Abstract 

The recent few years have seen an increasing interest in the study based on opinions of water experts in irrigation 
problems. Irrigation expert opinions are frequently used where data is sparse, not applicable or not available to the 
problem under consideration. Whilst such opinions can significantly influence the results, their quality is highly 
variable according to their type and intended use. However, few water allocation studies that focused on the 
optimization programming models considered the coordination of conflicting objectives. In addition, the 
consideration of economic, social and environmental objectives in the water allocation network is a very complex 
problem because it requires featuring conflicting objectives, different forms of water resources data and multiple 
expert opinions. Modernization and optimization of irrigated agriculture management can involve substantial 
conflicting factors using the opinions of experts. Although irrigation water allocation science has a long history in 
quantitative programming models, it seems that since the introduction of multi-criteria decision making (MCDM) 
to water resources management sciences, MCDM methods has been implemented in the irrigation water selection, 
but they are not able to determine the distribution network planning (allocation of water resources) presented 
within WAN problems. Generally, MCDM in water resources problems is classified into classical analysis and 
fuzzy analysis. A combined approach based on concepts of Fuzzy Multi-Criteria Decision-Making (FMCDM) 
methods and Mathematical Optimization Programming (MOP) model for water allocation problem has been 
developed. In the first phase, we calculate the criteria weights using fuzzy AHP with water expert opinions. Then, 
we determine the performance of various water resources performed through the application of the fuzzy TOPSIS 
method. In the second phase, we solve the water resource allocation using the MOP model with the Multi-Criteria 
Decision-Making (MCDM) results. The allocation of irrigation water resources using the proposed approach was 
tested on Sfax irrigation district, southern Tunisia. The achieved results indicate that the combination of the fuzzy 
MCDM model and the MOP methods provide effective linkages between irrigation expert opinions, economic 
return, and performance of water resource objectives. The objective of this study is to examine these weaknesses. 
Based on the actual conditions of a case study in Sfax (Tunisia), we considered multiple factors for optimal multi-
objective irrigation water allocation problem. As well, the governorate of Sfax is experiencing subjected to 
diminutions in the amount of water planned for the irrigation sector because of the expected increase in water need 
for non-agricultural users, such as industrial and domestic use. Therefore, multi-objective optimization of irrigation 
water allocation with the aim to conserve natural water resources and protect the environment using irrigation 
experts’ opinions is a potential way to alleviate water scarcity. These issues are equally addressed in this study. As 
well as changing water resources in both water quantity and quality are challenged decision makers. The resolution 
of this problem requires a great effort in the data collection and in the modeling. 

Keywords: Economic return objective; Fuzzy MCDM methods; Irrigation water; Water resource allocation . 
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Abstract 

In the present study, an analysis of antimicrobial activity, and genome assessment of biocontrol attributes of the 
recently described radioresistant strain Kocuria rhizophila PT10 has been conducted. PT10, an actinobacterium, 
Gram-positive and yellow pigmented strain, was isolated from the roots of xerophyte Panicum turgidum collected 
from Ksar Ghilane in south of Tunisia and its genome was sequenced. In order to assess to its potential capacity 
of this strain to adapt to its environment, a genomic and functional characterization of key enzymes involved in 
polysaccharides/protein degradation, chelation of iron and production of secondary metabolites revealed an 
interesting potential. Precisely, Cazy, antiSMASH and BAGEL analyses of the genome show a potential of K. 
rhizophila PT10 to synthesize novel specialized metabolites (bacteriocin, linocin M18, terpenes, siderophores, 
etc.) and enzymes (amylase, chitinase, protease, etc.). In regard of this, biocontrol assay was done and showed an 
effective antagonism under in vitro conditions against phytopathogenic fungi; Botrytis cinerea BC21 and Fusarium 
graminearum g1, with percent of growth inhibition of 98% and 42% respectively. Also, strain PT10 was showed 
moderated antibacterial activity against Staphylococcus pasteuri PT2 and Acinetobacter baumannii PT6. The 
results suggest a multivariate mode of antagonism of strain PT10 against microbial pathogens by producing 
hydrolytic enzymes, secondary metabolites, siderophores and other antimicrobial molecules, the characterization 
of which are underway. 

Keywords: Antimicrobial activity; Genome assessment; Hydrolytic enzymes; Secondary metabolites; 
Siderophores. 
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Abstract 

Plants are often exposed to environmental stresses and pathogen attack  that negatively impact their growth, 
development, and yield. Plants respond to stresses by significant rearrangements in transcriptomes and induction 
of large numbers of stress-responsive genes in which transcription factors (TF) control signal transduction 
pathways and modify expression and gene products of multiple stress related genes. 
The most important objectives of plant breeding programs nowadays are the production of new varieties harboring 
high levels of resistance to pathogens and environmental stresses. Among these breeding methods, genetic 
engineering is considered as an effective tool for plant breeding. In this context, several genes have been 
overexpressed in transgenic plant species leading to improved tolerance and resistance to abiotic and biotic stresses 
respectively. Transcription factors overexpression in transgenic plants, showed positive effect on plant response 
to biotic and abiotic stresses.  In this context, we have selected two TFs involved in plant response to stresses that 
were overexpressed in potato plants. The Dehydration Responsive Element Binding (DREB) and the WRKY TF 
overexpressing transgenic potato lines have been produced in previous works.  The DREB factor encoding gene 
was isolated from potato (StDREB1), while the WRKY gene is originated from grapevine (VvWRKY2). These 
transgenic plants exhibited tolerance to salt, drought and cadmium stresses in addition to resistance to Fusarium 
solani infection. The aim of this work is to evaluate the effect of the overexpression of these TFs, on plant growth, 
tuber yield, caliber and physicochemical properties out of any stress condition. The French parental variety "Belle 
de Fontenay" (WT) was used as control. The transgenic and WT potato plants were cultivated in the greenhouse 
and in the field. The results showed that StDREB1 and VvWRKY2 transgenic plants were more vigorous, exhibited 
modified leaf shape, higher tuber yields, calibers, and a different chemical composition in comparison to the WT 
plants. These data confirm that StDREB1 and VvWRKY2 TF are involved in various signaling pathways related 
not only to plant response to stress but also to growth and crop yield.  Interestingly, the tubers of these transgenic 
plants showed also longer dormancy period and a germination delay. Our results showed also that the 
overexpression of these TFs regulate the expression of GA2ox genes (Gibberellin 2-oxidase), involved in tuber 
production and the regulation of Gibberellic Acid degradation. Therefore, the overexpression of these two TFs 
seems to modulate the tuberization and sprouting processes via their role in the GA2ox gene regulation. 

Keywords: StDREB; VvWRKY; Potato; Transcription factor; Genetic engineering. 

 

 

 

 

 

 

 

 

 

 



            1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

78 
 

PCA7 

The progress of genetic and genomic in alfalfa (Medicago sativa L.) 
breeding  

Mounawer Badri   

Laboratory of Extremophile Plants, Centre of Biotechnology of Borj Cedria, B.P. 901, Hammam-Lif 2050, Tunisia, email: 
mounawer.badri@cbbc.rnrt.tn  

 

Abstract 

Alfalfa (Medicago sativa L.) is a widely cultivated perennial herbaceous forage legume [1]. Cultivated alfalfa and 
closely related subspecies are native to Asia minor and grow endemic throughout the Mediterranean basin, North 
Africa, the Middle East, most of Europe, in Siberia, Northern India and China [2, 3, 4]. Alfalfa is tetraploid (2n = 
4x = 32) and is valued as a forage crop for its nutritional value and large area of adaptation, but it also plays an 
important role in rotations, as it improves soil structure, enriches nitrogen and facilitates pest control. The most 
commonly cultivated subspecies is M. sativa ssp. sativa, but the falcata subspecies is also cultivated, to a limited 
extent, mainly in large pastures and cold regions. 
The first studies carried out on alfalfa were focused on improving agronomic performance in this species. These 
agronomic characteristics include total production, annual distribution (dormant or non-dormant type), disease 
resistance (Verticillium, Antrachnosis, Sclerotinia), forage quality (fineness of stems, protein content (MAT), 
digestibility (DMO)), and grain production. Although the classical phenotypic selection in alfalfa has allowed us 
to acquire positive results related to an improvement in total production (15.6t / ha in 1970 to 17t / ha in 2020), it 
remains below expectations. More efforts still need to be made, especially to improve the resistance of alfalfa to 
biotic and abiotic stresses which have been exacerbated in recent decades by the effects of climate change. 
Alfalfa breeding relied on recurrent phenotypic selection, but genomic selection (GS), based on predicted 
reproductive values obtained using genome-wide molecular markers could improve genetic gain per unit of time 
and cost. The results obtained showed that the selection efficiency per unit time for GS is higher than the 
phenotypic selection, although the precision will probably decrease over several rounds of selection. Candidate 
genes elucidated from model species have helped identify some potential causal loci in alfalfa mapping and 
breeding population for specific traits. High throughput sequencing technologies, combined with advanced 
bioinformatics tools, have been used to identify a large number of single nucleotide polymorphisms (SNPs) in 
alfalfa, which are being developed into markers [5]. These markers will facilitate fine quantitative trait mapping 
and genome-wide association mapping of agronomic traits and other advanced breeding strategies for alfalfa, such 
as marker-assisted selection and genomic selection. 

Keywords: Alfalfa; Breeding; Phenotypic selection; Marker-assisted selection; Genomic selection. 

References 
 
[1] Lesins K, Lesins I (1979) Genus Medicago (Leguminosae): a taxonomic study. The Hague: Dr. W. Junk 
Publishers, p228. 
[2] Ivanov AI (1988) Alfalfa. Published by Oxonian Press Pvt., New Delhi. 
[3] Michaud R., Lehman WF, Rumbaugh MD (1988) World distribution and historical development. In A.A. 
Hanson et al. (ed.) Alfalfa and alfalfa improvement, p. 26– 82. ASA, CSSA, SSSA, Madison, WI. 
[4] Quiros CF, Bauchan GR (1988) The genus Medicago and the origin of the Medicago sativa complex. In Hanson 
A A, Barnes D K & Hill R R (eds) Alfalfa and Alfalfa Improvement, pp. 93-121. Madison, WI, USA: ASA-CSSA-
SSSA, Madison, Wisconsin, pp 93-124. 
[5] Li X, Brummer EC (2012) Applied Genetics and Genomics in Alfalfa Breeding. Agronomy 2, 40-61; 
doi:10.3390/agronomy2010040. 

 

 

 

 

 
 



            1st International Congress on Environment, Biotechnology, Agriculture and Nanotechnology (ICEBAN 2021) 

79 
 

PCA8  

Potato breeding via biotechnological methods toward improvement of plant 
response to stresses and tuber yield 

Radhia Gargouri Bouzid 

Laboratory of Plant Improvement and Valorization of Agricultural resources 

National School of Engineers of Sfax, University of Sfax 

Radhia.gargouribouzid@enis.tn 

Abstract 

Potato (Solanum tuberosum L) is an important food crop, grown in 80% of the countries of the world.   Despite its 
nutritional importance, this plant species suffers from a wide range of environmental stresses and pathogen attack 
that negatively affect plant growth, tuber yield and quality. Therefore, most breeding programs aim to produce 
new robust varieties resistant to pathogens and tolerant to abiotic stresses. Such important characters, which are 
regulated by complex signaling pathways, can be hard to reach. Breeding for new varieties via sexual cross can be 
long and difficult to achieve since potato plants are tetraploids. The use of biotechnological methods can be a good 
alternative for potato plant breeding. In this context, we have chosen to use intraspecific as well as interspecific 
somatic hybridization, which allow multiple gene mixing between parental cells leading to plant vigor and 
probably efficient stress response. We have used dihaploïd protoplasts from different potato varieties for protoplast 
fusion. The wild type Solanum berthaultii protoplasts were also used for production of interspecific somatic 
hybrids. The selected somatic hybrid lines exhibited a resistance to Potato virus Y infection in addition to resistance 
to different pathogenic fungi. Some somatic hybrids showed also a salt and/or drought tolerance. The somatic 
hybrid lines showed plant vigor, high tuber yields and quality. 
On the other hand, we focused on the plant natural capacity to respond to biotic and abiotic stresses via activation 
of a wide range of signaling pathways.  A high number of transcription factors (TF) have been identified in plants 
and their involvement in regulation in plant response to stress was reported in many cases. In this context, we 
performed a genome wide analysis on potato to identify 155 different Ethylene Responsive transcription factor 
(ERF) encoding genes. These factors are known to be implicated in plant response to biotic and abiotic stresses, 
and some members are also  involved in plant growth and crop yield. These transcriptions factors are classified 
into two main subfamilies, the ERF and the DREB (Dehydration Responsive Element Binding) one. We selected 
two DREB and one ERF encoding cDNA that  were overexpressed in potato. The resulting transgenic plants 
exhibited a tolerance to salt, drought a cadmium stresses.  Transgenic lines overexpressing the StDREB1 or 
StERF94 factor showed also a resistance to Fusarium solanum infection.  
On the other hand, a grapevine WRKY (VvWRKY2) TF was overexpressed in potato plants. The resulting 
transgenic lines showed a tolerance to cadmium stress in addition to a resistance to Fusarium solani infection. 
All transgenic lines overexpressing the StERF194, StDREB1 or VvWRKY2 TF showed a plant vigor in addition 
to an increase of tuber yield.  
Taken together, all these data confirm that biotechnological approaches based on somatic hybridization or genetic 
engineering via overexpression of transcription factors involved in plant stress response signaling pathways can 
lead to production of new vigorous potato varieties resistant to biotic and abiotic stresses. 

Keywords: Solanum tuberosum; Genetic engineering; Somatic hybridization; Stress tolerance. 
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Abstract 

Plan genetic resources are today subject to severe erosion due to the spread of lethal diseases and the extension of 
the monoclonal cultivations. In view of this critical situation, and also due to the high cost and risks of in situ 
conservation, the preservation of plant genetic resources has become an important topic. Safe storage of plant 
germplasm can be achieved through the application of a wide variety of tissue culture techniques, among them 
cryopreservation. In the first part of this work, we investigated date palm vitocultures establishment. Such study 
is important to ensure the availability of highly regenerable tissues which can be used for cryogenic treatments. In 
date palm, buds and proembryogenic masses (PEMs) can be induced from several explants and low concentrations 
of 2,4-D. The maintenance of the in vitro-cultured multiple bud clusters and the proembryos by successive 
subcultures could, however, increase the risk of genetic and physiological variations. The cryopreservation of this 
kind of material soon after their initiation is therefore necessary and could be a practical and effective way to 
produce certified in vitro plants with a genetic conformity.  Next, we studied the cryopreservation of these highly 
proliferating meristem cultures and proembryos using the ultra-rapid droplet freezing and the encapsulation-
vitrification methods. These techniques, based on a high-speed cooling of the dehydrated meristems and 
proembryos, proved to be efficient. Survival rates of about 60 % could be obtained for Barhee cultivar PEMs that 
are treated for 30 min with the PVS2 solution. Moreover, we observed that the cryogenic treatment does not affect 
the morphogenetic capacity of the tissues and fifty in vitro plants could be regenerated. The morphological and 
molecular analyses do not show polymorphisms of the cryopreserved tissues.  

Keywords: Proembryos; Bud clusters; Droplet-vitrification; Encapsulation-vitrification; Conformity, ISSR-
PCR, Phoenix dactylifera L. 
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Abstract 

Over the last decades, there has been a growing interest focused on the study of halophytes because of their high 
content of bioactive compounds including phenolic compounds, which are of great interest in the agro-food, 
cosmetic and pharmaceutical industries thanks to their role in preserving the human health. 
In order to give optimum value to these species and to facilitate their identification, we have designed a dynamic 
database of halophytes in Tunisia in general and especially those carrying medicinal potential. 
In order to achieve this aim, an ethnobotanical field and bibliographic survey were conducted to carry out an 
ethnobotanical inventory. 
421 species were inventoried among which 153 have ethnobotanical use. 96 of them are medicinal products and 
used mainly for the treatment of diseases of the digestive system, skin, respiratory system, eyes and urinary tract. 
In parallel, a phytochemical study of 30 of the most representative species (important biomass, therapeutic virtues, 
edible, etc.) was carried out and which showed a great interspecific variability concerning their total polyphenol 
contents (PPT) as well as their antioxidant activities (test DPPH• and ABTS• +) and the reducing power of iron. 
The main phenolic compounds (catechol, catechin; phenolic acids: syringic, p-coumaric, ferulic, rosmarinic, 
ellagic; myricitrin, luteolin-7-O-glucoside, isorhamnetin 3-O-rutinoside, isorhamnetin, apigenin) identified in 
active plant extracts confirm the promising potential of medicinal halophytes as a valuable source of powerful 
antioxidants for industrial purposes. From these different results we have; (i) compiled a catalog presenting the 
halophytes in Tunisia, their classification, their ethnobotanical uses, their physiologies which ensure them a good 
adaptation to the conditions of salt and water stress as well as the main phenolic compounds which they contain. 
(ii) Designed the first dynamic structured database for halophytes in Tunisia, which will be deployed in a website 
in three languages (French, Arabic and English).  
 
Keywords: Inventory; Ethnobotany; Halophytes; Antioxidant activities; Phenolic compounds. 
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DNA-based technologies for olive oil traceability and labelling 
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Abstract 

Adulteration of virgin olive oil with less expensive oils is a serious problem for the public and quality control 
evaluators of olive oil. That is why olive oil authenticity has become a major issue for producers, consumers, and 
policy makers. In order to avoid fraud to consumers, it is crucial to study the traceability of olive oil. This work 
covers molecular methods, used to characterize olive oil and detect possible adulteration. Several analytical 
techniques could be used for the detection of olive oil adulteration by analyzing minor and major compounds of 
olive oil. However, the chemical composition of olive oil can dramatically change due to the environmental and 
processing conditions. For this reason, the DNA‐based technologies are gaining greater attention now because they 
are not influenced by environmental conditions and provide an opportunity for direct comparison of different 
genetic materials. Molecular traceability using SSR is the cost effective and powerful marker technique that can 
be employed to resolve such problems. However, to identify an unknown monovarietal or multivarietal virgin 
olive oil cultivar, a reference system has become necessary. Thus, an Olive Genetic Diversity Database (OGDD) 
is realized. We provide an ‘oil DNA profile’ as an identity card for the setup of oil’s referential data bank based 
on the microsatellite profiles. 
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Abstract 

The goal of this work was to monitor the volatile profile of the virgin olive oil (VOO) of the second main Tunisian 
variety, ‘‘Chétoui”, grown in the high altitude (610 m (A1), 656 m (A2) et 673 m (A3)) of the region of Toucabeur 
(Governorate of Béja), in order to achieve a better understanding of the behavior of the aroma compounds at 
different altitudes. Aroma compounds were analyzed using headspace solid phase microextraction coupled to GC-
MS and GC-FID (HS-SPME-GC-MS/FID). Results showed that there are different ways to synthesize the olive 
oil aromas compounds. In this study, the lipoxygenase (LOX) pathway is the dominant pathway in all the olive oil 
headspaces. (E) -Hex-2-enal, (Z) -Hex- 3-enal, Hexanal, (Z) -Pent-2-enol, and unsaturated hydrocarbon isomers 
are the main volatile fractions in the headspace of the several studied olive oil samples. Results showed that aroma 
contents varied widely depending on the altitude. LOX products showed the highest level in altitude 3. Their 
contents varied, respectively from 25.6 to 47.7% for altitude 1, from 30.7 to 37.6% for altitude 2 and from 34.3 to 
40.3% for altitude 3. 

Keywords: Olive oil; Altitude; Volatile; LOX products. 
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How can the use of nanotechnology in different plant species help us in 
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Abstract 

During the last decade, the use of nanoparticles (NPs) is rapidly increasing in various areas such as textiles, 
pharmaceutics, cosmetics and environmental remediation. In sustainable agriculture and crops improvement, these 
NPs are being used mainly as nano-pesticides, nano-fertilizers, and nano-sensors and their application is still 
nascent. Several nanoparticles have been synthesized such as nano-silver, nano-silica, nano-aluminum, nano-zinc 
oxide, nano-copper, carbon nano tubes and nano-titanium dioxide. NPs can be either carbon-based or metal based. 
Carbon-based are of two types, fullerenes and carbon nanotubes; while metal-based are metal, metal oxides, and 
quantum dots. With the worldwide problem of decrease in crops production due to the increase in salinity, drought, 
pest infection and climatic changes and the urgent need to feed 9.6 Billion by 2050; NPs can help plants in facing 
abiotic and biotic stresses. They can serve as “magic bullets”, by encapsulating herbicides, nano-pesticide, nano-
fertilizers, or genes, to a specific cellular target organelle in plant at a specific time and in a controlled manner. 
The impact of NPs on plants depends mainly on their chemical composition, size, surface covering, reactivity and 
most importantly the concentration at which they are effective as well as the plant species. In our area of research 
we used mainly nanosilica and nanotitanium in different plant species especially date palm, barley and olive trees 
to increase their tolerance to biotic (such as the attack with the pathogen Alternaria alternata) and abiotic (such as 
water deficit and salinity) stresses. We found very exciting results that encourages further the use of NPs to face 
environmental constraints. 

Keywords : Nanoparticles; Plant; Tolerance; Agriculture; Biotic and abiotic stress 
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Lettuce (Lactuca Sativa) cultivation on three aquaponic sytems: DWC, 
Media Bed and NFT 
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Abstract  

The planet’s water resources are running out overnight, and most of them are non-renewable resources. As an 
approach to sustainable development, aquaponics is integrated through its use of waste from the fish farming 
system as a source of nutrients for the above-ground plant growing system. Three models are commonly adopted 
in aquaponics: deep water culture (DWC), the nutrient film technique (NFT) and mediabed. 
Our objective in this study is to compare the behavior of lettuce seedlings grown on the three systems. Thus, 
seedlings from the germination of lettuce seeds were transplanted onto the different systems. After two months of 
cultivation, the lettuce seedlings were grown and various physiological parameters were analyzed. 
Our results showed that the biomass production of seedlings grown on the DWC system was twice as high as that 
of the seedlings of the Mediabed system and that the NFT system appeared to be the least effective. This 
improvement in growth observed in the DWC system is the consequence of an improvement in the photosynthetic 
activity following the increase in pigment contents, gas exchanges and stomata assimilation. In addition, with the 
exception of lipids, which have shown an increase in plants of the Mediabed system, the two other primary 
metabolites (sugars and proteins) have recorded increases. The results relating to the physico-chemical parameters 
of the different systems have provided explanations for these variations. 

Keywords: Aquaponic systems; Lettuce; Productivity. 
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Nano-priming to alleviate salinity stress in germinating seeds 
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Abstract 

Salinity is one of the major abiotic stresses that affect crop production in Tunisia. Seed germination and seedling 
growth are the stages most sensitive to salinity. Salt stress causes adverse physiological and biochemical changes 
in germinating seeds. Various techniques can improve emergence and stand establishment under salt conditions. 
One of the most frequently utilized is seed priming. The process of seed priming involves prior exposure to an 
abiotic stress, making a seed more resistant to future exposure. In recent years, several metal-based nanoparticles 
have been applied as seed pre-treatment agents for promising seedling growth, and stress tolerance in some crop 
plants. To further the modulation of salt-stress responses, seed priming with copper oxide nanoparticles (0, 0.2, 
0.4, 0.6, 0.8 and 1 % CuO NPs) was used in wheat and fenugreek seeds to improve seed germination and tolerance 
on subsequent salt-stress exposure (0, 75 and 150 mM NaCl). The effect of CuO NPs-priming was assessed on 
germination and survival of seedlings in salt-stressful conditions supported by biochemical approach involving 
antioxidant responses and cell membrane lipid composition. Overall results indicated that CuO NPs (0.8%) plays 
a role in alleviating the negative effects of salt stress by improving germination performance and displayed 
increased protein amount, reduced malondialdehyde and proline contents and a relative stability of membrane lipid 
composition. Thus, our findings demonstrate that seed-priming with CuO NPs (0.8%) is an efficient management 
technique that can be used to alleviate deleterious effects of salt-stressful on germination of plant seeds and 
enhance salt tolerance of seedlings due the increased activity of ROS-scavenging non-enzymatic antioxidants. 

Keywords: CuO; Fenugreek; Nano-priming; Salinity; Wheat. 
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Improvement of growth, photosystems functioning and photosynthetic 
parameters in barley (Hordum Vulgare) infected with Alternaria alternata 
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Abstract 

Nowadays, the field of cereal is facing several challenges such as the presence of several diseases caused by 
pathogen attacks that cause a decrease in yield and a deterioration of the quality of seeds. Besides, the use of 
fungicides was not effective in combating these diseases since several pathogens have developed resistance to 
them. For these reasons, the implication of new technologies is becoming a must to face these problems. In recent 
decades, the use of nanotechnology in agriculture has become increasingly popular. Hence, herein, we used two 
different concentrations of SiO2-NPs (20 and 200 mg. L-1) and applied them in irrigation water to barley plants 
infected with the pathogen Alternaria alternata. We found that the concentrations chosen enhanced the growth of 
plantlets, chlorophyll contents and photosynthesis. Indeed, the total chlorophyll, chlorophyll a and b and carotenes 
contents were all declined after the pathogen attack and then restored after the addition of SiO2-NPs. Besides, the 
internal concentration of CO2 and the somatic conductance were both decreased under pathogen attack and 
restored after SiO2-NPs addition to the medium. Furthermore, the functioning of the photosystems PSI and PSII 
was compromised due to the pathogen attach as seen in a decrease in quantum yield efficiency (YI, YII, ETRI and 
ETRII), a decline in the oxidative state of PSI and an increase in the dissipation of energy as non-photochemichal 
quenching (Y(NO) and Y(NA)) and a decrease in the photochemical quenching Y (NPQ) and they were all restored 
after treatment with NPS with no signs of toxicity. After 3 days of inoculation, we found that the pathogen attack 
was alleviated in the barley seedlings pretreated with SiO2 NPs as seen by the absence of yellowing and black 
spots on the leaves.  Hence, this data suggests that the treatment with SiO2-NPs improves the tolerance of the 
barley plantlets to the pathogen.  

Keywords: Nanoparticles; Cereals; Photosystems I and II, Tolerance. 
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Cascade cropping systems 
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Abstract 

Greenhouse crops are facing increasing water and fertilizer costs which reduces the profits of growers. Moreover, 
nutrient soilless cropping systems in the greenhouses are free draining leading to a high pollution of the 
environment (Thompson et al., 2013). Under these constraints, there is a continuous search for environmentally 
sustainable alternatives, such as reuse of the leachate in order to conserve water and minimize the loss of nutrients 
(White and Cousins, 2013). Among these alternatives, the sequential reuse or the blending of the drainage are the 
most common. The sequential reuse of the drainage is based on the reuse of it to grow increasingly salt tolerant 
crops while concentrating the drainage to a manageable level. This treatment system is known as Serial Biological 
Concentration (SBC) (Bethune et al., 2004). Blending is based on the combination of two sources of irrigation 
water to produce irrigation water of suitable quality while increasing the overall irrigation water supply (Grattan 
et al., 2003). In these cropping systems one of the most important aspects is the correct choice of species with 
different degrees of salt tolerance starting with a glycophyte and finishing with an halophyte since the continuous 
reuse of the drainage leads to an increase in the salinity level which can result in yield reduction (García-Caparros 
et al., 2018 a). I will summarize the different experiments carried out with ornamental and horticultural crops as 
well as the combination of both types implementing the alternatives already explained (García-Caparros et al., 
2018 b, 2019 and 2021). Moreover, I will include the results obtained in terms of yield and also in terms of pollution 
reduction. 

Keywords: Drainage ruse; Environmental pollution; Fertilizers; Horticulture; Water resources. 
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Abstract 

Understanding the role of intraguild interactions may contribute to an effective pest management strategy when 
multiple natural enemies may be necessary to control a given pest. For that reason, in this study, we explored 
interactions between two natural enemies of the codling moth Cydia pomonella L. (Lepidoptera: Tortricidae), 
namely the egg parasitoid Trichogramma cacoeciae MARCHAL (Hymenoptera: Trichogrammatidae) and the egg-
larval parasitoid Ascogaster quadridentata WESMAEL (Hymenoptera: Braconidae).  
In our approach we focused on the question whether potential negative interactions between the species T. 
cacoeciae and the species A. quadridentata competing for the same host resource exist, which may hinder C. 
pomonella biological control in the case of Trichogramma mass-releases and natural control provided by A. 
quadridentata. Therefore we conducted many experiments such as choice situation tests in which an egg 
parasitized by the  first parasitoid  female (either T. cacoeciae or A. quadridentata) was  combined and presented 
along with an unparasitized egg of the same age to the second parasitoid female (either A. quadridentata or T. 
cacoeciae). The egg pair was presented to the species 2 after a specific time following the first oviposition event 
(0, 24 or 48 hours). Each parasitoid/egg combination was replicated 10 times and every wasp was used just once. 
All tests were conducted under controlled conditions (25 ± 1 °C; 60 ± 10% RH) and eggs were further incubated 
after the experiment. Thus, the developing organism (T. cacoeciae, A. quadridentata or C. pomonella) was 
determined by examination of the egg (blackened if T. cacoeciae was developing) or by larva dissection under the 
binocular. Data obtained afterwards revealed that no significant differences were observed in the acceptance of the 
two egg categories by parasitoid 2, being A. quadridentata or T. cacoeciae. This indicates that none of the tested 
species is able to distinguish between C. pomonella parasitized and unparasitized eggs.  

Keywords:  Biological control; Indirect interaction; Choice; Ascogaster quadridentata; Trichogramma 
cacoeciae. 
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Abstract 

Magnetic fields have influenced the life and growth of (micro-) organisms on the Earth. The present study aims at 
determining the impacts of static magnetic field (SMF) exposures on a Tunisian agricultural (AG) soil. Herein, a 
SMF of 250 milliTesla (mT) was applied continuously for six hours at 25°C to a double-walled phial containing 
the AG soil sample (one g). A control AG soil was kept away from the SMF influence and simultaneously 
incubated under identical conditions. A metataxonomic analysis, based on the sequencing of the 16S rDNA (V3 
and V4 hypervariable regions) via an Illumina Miseq Platform, indicated that, in the control sample high (>25% 
(% of classified reads)) and medium (5–25%) abundance species were absent, however, low (1–5%) abundance 
genera were Actinomadura (12%), Streptomyces (8.5%), Solirubrobacter (5.4%) and Actinopolymorpha (4.3%). 
In the irradiated sample, only one medium abundance species was detected (Streptomyces griseocarneus (20%)). 
By comparing the control with the irradiated sample, at the genus level, normalized reads increased significantly 
(p-value <0.05) for Streptomyces (from 8.5 to 20%) and decreased significantly (p-value <0.05) for Actinomadura 
(from 12 to 3%), Solirubrobacter (from 5.4 to 2.7%), Actinopolymorpha (from 4.3 to 1.4%), Kribella (from 3.3 to 
1.5%), Aeromicrobium (from 2.9 to 1.2%), Nocardiodes (from 2.7 to 2.3%), Geodermatophilus (from 2.2 to 1.3%), 
Sphingomonas (from 2.1 to 1.8%) and Asanoa (from 1.7 to 1%). In addition, normalized reads at the family level 
increased significantly (p-value <0.05) for Streptomycetaceae (from 32 to 49%), Nocardioidaceae (from 5.3 to 
6.5%) and Thermomonosporaceae (from 3.1 to 7.1%) and decreased significantly (p-value <0.05) for 
Micromonosporaceae (from 5.5 to 4.2%), Pseudonocardiaceae (from 5 to 2.6%) and Geodermatophilaceae (from 
2.5 to 2%). At the phylum level, normalized reads increased significantly (p-value <0.05) for Actinobacteria (from 
66 to 75%) and decreased significantly (p-value <0.05) for Gemmatimonadetes (from 4.6 to 1.2%), Chloroflexi 
(from 3.7 to 2%), Cyanobacteria (from 3.3 to 2.4%), Firmicutes (from 3 to 2.1%) and Planctomycetes (from 2.4 
to 1.5%). Acidobacteria (2.1% in the control sample) disappeared after SMF exposure. Our results illustrate the 
effect of SMF on the diversity of an AG soil. 
 
Keywords: Agriculture soil; Applied Biotechnology; Biodiversity; Illumina Miseq sequencing; Metataxonomic; 
SMF. 
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Abstract 

Our contribution in this conference will focus on the activities of our research center on the use of nanomaterials 
in the field of renewable energies and detection. We will explain in this talk the definition of materials at the 
nanoscale and why the same material at the nanomaterial scale changes physical and chemical properties compared 
to basic materials.we will also explain by reel examples why the shape of nanomaterials greatly influences the 
optical and electronic properties of the materials. In the same intervention we will give a brief presentation on the 
different synthesis techniques of these nanomaterials. We end our presentation by giving the techniques used by 
our research team for the synthesis of the different nanomaterial’s nanowires of TiO2 and ZnO and graphene. 
We clotureour intervention by the presentation of the different application of the nanomaterials in research 
activities like water splitting for hydrogen production, biological and chemical sensors detections, hydrogen fuel 
cells, supercapacitors finally in aramid as technical fiber for military applications.  

Keywords: Nanomaterials; Water splitting; Supercapacitors; Fuel cells; Sensors. 
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Abstract 

Olive mill wastewater (OMW) is well known in Mediterranean countries as a by-product from the olive oil 
industry, which discharged huge amounts of OMW considering annually by 3 × 107 m3 [1]. OMW represents a 
serious economic and environmental concern due to the high content of minerals and organic matter. In this 
context, many studies have been used several materials for the recovery of polyphenols such as graphene oxide, 
solvent extraction, resine, etc. [2, 3]. Interestingly, these compoundscan be effective in pharmaceutical and food 
industries [4]. Besides, the bio-reducing properties of polyphenols gained the attraction of green nanotechnology. 
Hence, this study aims to biosynthesis metal nanoparticles by using extracted polyphenols from OMW as bio-
reducing agents. The novel biosynthesis magnesium oxide nanoparticles (MgONPs) were characterized using 
Fourier transform infrared spectrum and X-ray diffraction, which confirmed the pure cubic crystallineMgONPs 
with an average size (19.4 nm). In addition, the Transmission Electron Microscopyequipped with energy dispersive 
X-ray spectroscopy showed spherical and hexagonal shapes of MgONPs. Furthemore, these biogenic metal 
nanoparticles have shown a potential increase in microbial growth ofYarrowialipolytica which may be promising 
as an effector agent. 

Keywords: Metal nanoparticles; TEM; Phenolic compounds; Green synthesis; XRD. 
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Abstract 

A large number of works have been published concerning the treatment of wastewater by using pure TiO2 NPs due 
to its interesting features such as the low-cost, environmentally friendly, and particularly their capacity to remove 
organic compounds in addition to microorganisms in wastewater. However, this semiconductor displays a weak 
activity under visible light, which can be properly enhanced by using doped TiO2NPs. In the presentstudy, the 
photocatalytic and antibacterial activity of Ag and Gd-doped TiO2nanopowders, with different doping amount 
0.1,1 3 and 5 mol % synthesized by sol-gel method, was studied under both UV/Visible light for water treatment 
application. X-ray diffraction (XRD), Raman spectroscopy, Scanning electron microscopy (SEM), energy-
dispersive X-ray spectroscopy (EDS), and UV-Visible spectroscopy were used to characterize the as-synthesized 
nanomaterials. The pure and doped TiO2 nanoparticles were investigated for their photo-degradation of methylene 
blue dye and antibacterial activities against two bacterial strains namely Stenotrophomonas maltophiliaand 
Micrococcus luteus. Results showed that nanoparticles with pure anatase structure and size between 10 and 30 
nmwere obtained. Furthermore, doping with both ions enhanced the absorption of light under both UV and visible 
region. Doping agents enhanced the photocatalytic activity of pure TiO2 under UV and visible irradiation except 
5 mol % Gd-TiO2 sample.The photo-killing activity of doped samples was shown to be significantly improved 
compared to bare TiO2 NPs. The antibacterial behavior was proportional to the photocatalytic activity in the case 
of doping with Gd ions, whilein the case of doping with silver ions the concentration of silver affects the 
photokilling activity.  
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Abstract  

The Y2Ti2O7 pyrochlore material has attracted attention as a potential candidate for application as an oxygen ion 
conductor, alternative materials to immobilize nuclear solid waste (including actinides), a photocatalyst for the 
separation of water to produce hydrogen, harbor materials for efficient luminescence of Er3+, a ceramic pigment 
and storage material of hydrogen. In this context, rare earths elements (Erbium and Ytterbium) doped or co-doped 
yttrium oxide (Y2O3)/titanium dioxide (TiO2) nanopowders has been successfully prepared by hydrothermal-
assisted sol-gel method using supercritical drying of ethyl alcohol and annealing at 900°C, 1000°C, 1300°C and 
1600°C for 1h in order to obtain the pyrochlore phase (Y2Ti2O7). The powders were characterized by studying 
their structural (XRD), morphology (SEM) and luminescent (fluorescence λ=488 nm) properties. XRD analysis 
shows pyrochlore phase crystallization at 1600°C for the pure powder and from 900°C for the doped powders. The 
size of nanoparticles was estimated between 19 and 60 nm after annealing nanoparticles. SEM images show thin 
nanoparticles of spherical shape and large agglomerates rich in yttrium. Optical properties are improved after heat 
treatment of powders and down conversion phenomenon was observed for Er doped nanoparticles. 

Keywords: TiO2; Y2O3; Rare earth; Nanoparticles; Sol-gel; Supercritical drying. 
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Abstract 

Nanostructuration and self-ordering of semiconducting organic materials are required to fabricate highly efficient 
photovoltaic and photoemissive devices. In this work, we investigated the combined effect of melt-assisted 
template processing and self-ordering of high purity regioregular poly (3-hexylthiophene) (P3HT) to obtain 
nanofibers of P3HT and of P3HT-singlewalled carbon nanotubes (SWNT) nanocomposites (Figure 1). An original 
ordering of the polymer and the carbon nanotubes within the nanofibers, as well as their surprising anisotropic 
photoluminescent properties were determined by vibrational and optical spectroscopy. It was attributed to the 
combined effect of the melt-assisted wetting confined within alumina nanopores, altogether with the self-
organization of both P3HT chains on the one hand, and of the P3HT charged with SWNT on the other hand. It is 
proposed that the well-ordered regio-regular P3HT matrix orientation is promoted by the interaction with the 
alumina pore surface and the 1D confinement. For the composite case, the P3HT matrix imposes additionally a 
preferential orientation of the SWNT transversal to the nanofiber axis. This original organization is responsible 
for the unexpected polarization of the composite nanofibers photoluminescence. This work opens the way to 
alternative methods for tackling challenges of nanofabrication to obtain more efficient 
optoelectronic nanodevices. 

Keywords: Self-ordering; Nanofiber; P3HT-SWNT composite; Nanostructuration; Optoelectronics. 

 

 

Figure 1. Scanning electron microscopy (SEM) images of nanofiber arrays f P3HT after template removal. 
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Abstract 

Being highly relevant to Health and economy, microbial hazards are one the most investigated topics in biology 
on Earth. However, very little is known about it when it comes to the space environment despite it is being explored 
by Humans since the last century. Carried by ourselves and by hardware and goods in spite of pre-flight sanitation 
efforts, microbes travel with us far from Earth’s boundaries. And while Human’s health and performance are 
negatively affected by the unfamiliar and dangerous new environment where radiation exposure is considerably 
high, gravity is neutralized and fluid dynamics are altered, microorganisms are reported to quickly adapt and to 
even flourish. Pathogenic bacteria becomes more virulent in space conditions [1][2] and biofilm formation capacity 
is also enhanced[3] representing a serious threat not only for crew’s health but also for vital equipment like 
electronics, and air/water systems. Thus, new antimicrobial strategies have to be designed for an application on 
board space facilities. These strategies have to answer both efficiency standards and spaceflight restrictions such 
as safety, storage limitations and costs. In this context, research is oriented towards antimicrobial nanoparticles. 
Although this is an emerging field of study, nanomaterials advantageous features such as tunable size, surface 
modification, porosity and often-simple synthesis protocols make them object of massive investigations. 
Nanomaterials that are nontoxic for Humans are potential candidates for future applications in space and could be 
used as coatings or incorporated to materials during manufacturing, making surfaces, equipment and astronauts 
clothing spontaneously antimicrobial [4][5] and therefore considerably reducing the use of antibiotics and the need 
for sanitation products on board. 
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Abstract 

Until now, cost effective solar cells with high efficiency are not founded. The main theoretical limitation of the 
silicon c-Si solar cell efficiency is the spectral mismatch of the solar spectrum and Si layer in the solar cell. The 
layer placed on the front of the solar cell consists of a host material can mitigate the reflection losses on the air/c-
Si interface and act as antireflective coatings (ARC) in the system. Moreover, photovoltaic device is essentially a 
solar energy harvesting device converting the incoming photons to charge carriers. Therefore, the capability of 
capturing the incident photons is one of the key characteristics of a solar cell device. Since the reflectance loss of 
light leads to inefficient utilization of the incident photon, various ARC schemes have been developed to achieve 
high efficiency solar cell devices. Conventionally, quarter-wavelength (λ/4) AR coatings have been widely used 
on the front surface of photovoltaic devices/modules. However, its effectiveness typically has wavelength and 
incident angle dependence, and high quality AR coating relies on chemical or physical deposition processes which 
increase the production cost. Meanwhile, nano/microstructures have been discovered with broadband light 
trapping capability which can significantly suppress device front surface reflection.The main objective of this 
research work is to deposit Reduced graphene Oxides (RGO) flakes under thermal environment in atmospheric 
pressure on ZnO/Si cell. Deposition optimization and several characterization techniques such as structural, 
optical, microscopic, electrical and reflection were presented in details.  
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Abstract 

Minimizing the size of classical analytical sensor devices gives birth to sensitive, selective, and real-time 
nanosensors that become in everyday life. These smaller, lighter, and portable devices have huge potential to 
deliver cancer drugs or even turning polluted water into drinkable. These tiny tools have established themselves 
as an outstanding sensing field such as chemical sensors. In the last decades, various two-dimensional (2D) 
materials have been used such as metal oxides (MO), metal nanoparticles due to the dramatic change of properties. 
Moreover, tungsten disulphide (WS2) is a two-dimensional (2D) transition metal dichalcogenide (TMDCs) 
material with semiconductor behaviour that has gained enormous attention due to its outstanding features like the 
transition from indirect to direct bandgap, high volume to surface ratio, high carrier mobility[1]… Since gold 
nanoparticles (AuNPs) are stainless and inert, they have been incorporated with semiconductors to boost their 
properties.  Thus, they have been the alternative solution for many issues worldwide such as solar cells, sensing, 
storage, batteries… In this framework, the high-quality of 2D layered WS2 was exfoliated using a top-down 
technique known as liquid-phase exfoliation (LPE). Based on Raman data, the as-prepared WS2 number of layers 
was determined. The concentration, the length as well as the number of layers of our NS were determined on the 
basis of the UV-Vis spectrum.  The obtained NS are coated later with AuNPs creating a propitious chip for the 
detection at small amounts[2]. The efficiency of this substrate was checked by using the Photo-Induced Enhanced 
Raman Scattering (PIERS) technique, which is a sensitive and powerful technique used to boost the vibrational 
modes of the analyte. The probe molecule could be biological such as glucose, Rhodamine 6G (R6G), or chemical 
as 4-mercaptobenzoic acid (MBA)... In this framework, the MBA molecules are used in the detection process. 
Therefore, positive response feedback is obtained upon the test of the PIERS chip where the enhancement of the 
vibrational MBA modes is on the order of 105[3]. The determination of the extra injected electron density has proven 
that the enhancement was originated from the pre-irradiation step in the PIERS technology, which makes it more 
powerful based on the charge transfer (CT) mechanism.  

Keywords: Photo-induced enhanced Raman spectroscopy (PIERS); Tungsten disulphide (WS2); Chemical 
sensor; Surface plasmon resonance (SPR); 4-mercaptobenzoic acid (MBA). 
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Abstract  

In this work, rare earths (Erbium and Ytterbium) doped or co-doped yttrium oxide (Y2O3) nanopowders has been 
successfully prepared by hydrothermal-assisted sol-gel method using supercritical drying of ethyl alcohol and 
annealing at 500°C and at 800°C for 2 h. Nanopowders were prepared with various composition: Y2O3 pure, 5 
mol.% Er : Y2O3, 5 mol.% Yb: Y2O3, 5 mol.% Er - 5 mol.% Yb:Y2O3. The powders were characterized by studying 
their structural, morphology and luminescent properties. The annealing treatment at 500 °C and at 800°C was 
found to enhance the crystallinity of the Y2O3 cubic structure and the Down conversion (DC) emission of the 
nanopowders and to remove the hydroxyl and carbonic impurities. The diffraction analysis shows that the 
nanopowders of Y2O3 are crystallized after heat treatment and well crystallized at 800°C. In addition, incorporation 
of rare earth does not affect the cubic structure of Y2O3 nanopowders. The crystallite size of the nanoparticles has 
been stimated using Scherrer’s equation. The SEM micrograph of the Y2O3 nanopowders doped Er and/or Yb 
prepared show the presence of spherical nanoparticles in the form of aggregates with dispersed sizes. Finally, DC 
emissions were investigated under 488 nm excitation and the DC emission spectrum for 5 mol.% Er: Y2O3 and 5 
mol. % Er-5 mol.% Yb: Y2O3 was composed in two parts, the green emission bands from 500 to 570 nm and the 
red emission band located at about 650 to 690 nm: strong and low emission.  

Keywords: Y2O3; Rare earth; Nanoparticles; Sol-gel; Supercritical drying. 
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Abstract 

Fingerprint identification technology has been widely utilized in the forensic field, given that the fingerprint is 
unique for each person and each finger and does not vary with age. In general, the fingerprints at a crime scene are 
latent and difficult to collect if the fingers were not contaminated with coloured materials, such as blood, ink or 
pigment. Moreover, the fingerprints on a smooth plane or transparent glass are hard to be visualized with traditional 
methods. 
In recent years, luminescent lanthanide-based nano-powder has been explored as a potential aid in fingerprint 
detection. Lanthanide based nano-materials have been analyzed because of the optical properties arising from the 
intra 4f transitions and of their relatively low toxicity. In principle, the technique allows the detection of latent 
finger-marks on a broad range of surfaces, like porous, semi-porous, non-porous and aged finger-marks [1]. For 
the successful application of up-conversion phosphors in latent finger-marks detection, we need to have a phosphor 
with good emission efficiency, uniform particle morphology, a dusty nature and stability against the humid 
environment. 
Y2Ti2O7 (YTO) belongs to the pyrochlore class and possesses peculiar thermodynamic and dynamic magnetic 
properties and has drawn researchers’ attention also for its up conversion emission properties or for ion-detection 
[2]. In this work, we report the successful preparation of novel and non-toxic powder based on highly luminescent 
Er3+ and Er3+/Yb3+ codoped YTO phosphors for fingerprint detection through solid- state method. To this aim, 
crystal structure, luminescence properties, morphology, and optimal doping concentrations have been investigated. 
Furthermore, the energy transfer processes between Er3+ and Yb3+ ion have been studied as a function of the 
concentration of Er3+ ions. Moreover, we used the optimized doped and co-doped YTO phosphors to detect 
fingerprints on the surface of different objects among which we chose several items commonly used in daily life, 
such as glass and plastic, where fingerprints are often left. The results reveal that the co-doped phosphors can 
efficiently manifest latent fingerprints with high contrast and low background interference, holding important 
application in fingerprint identification. 

Keywords: Nanoparticles; Lanthanide; Luminescence; Empreinte digitale latente. 
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Abstract 

Regulations, health concerns and water characterizations have got a great impact on waste water engineering.  
Nowadays the generation of new compounds from industrial processes, and the improved analytical techniques 
that made detection methods more sensitive, necessitate an improvement of methods and materials for any 
treatment process to attain the newly assigned objectives. 
Nanotechnology, is drawing serious paths to numerous techniques that extend from membrane fabrication, 
catalysts, metallic nanoparticles, mixed oxides to carbon compounds. 
Lights should be shed on the virtues of the nano revolution, and in a prospective optics we seek discussing its 
impact on humain health and environment. 

Keywords: Wastewater treatment; Nanotechnology. 
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Abstract 

Actually, the nanotechnology is considered as the most efficient and emerging technology available in many fields. 
Nanoparticles are widely used in different domains ranging from materials to biotechnology. The nanoparticles 
synthesis is mediated by physical, chemical and biological methods. The last one is categorized as green using 
living systems (bacteria, plants,...). The mechanism of synthesis by these organisms is biased on the detoxification 
of toxic ions. On the other hand, it is well known that nanoparticles are widely used as antibacterial agents. Also, 
many studies revealed to toxic effects of nanoparticles on plants.   

Keywords: Living systems; Nanoparticles; Synthesis; Toxicity. 
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Abstract 

Novel hybrid PVDF/ZnOPbnanoparticles ultrafiltration membranes were successfully fabricated for the removal 
of Reactive Black 5 textile dye. The matrix membranes embedded with various weights of nanoparticles (5, 10 
and 20 wt% of polyvinylidenefluoride) prepared by non-solvent induced phase separation wet process method. 
The membranes’ morphology structure, surface, chemical composition and hydrophilicity were characterized by 
scanning electron microscope, energy-dispersive X-ray spectrometer analysis and water contact angle. The 
performances in terms of permeability, porosity, permeate flux and capacities of Reactive Black 5 textile dye 
retention were evaluated. Whereas the addition of low concentration of lead-doped zinc oxide nanoparticles does 
notsignificantly modify PVDF membrane’s structure and performance, the addition of 20 wt% of nanoparticles to 
casting solution modified the morphology, led to reduce the contact angle from 77° to 67° and enhanced the 
hydrophilicity of membranes. Static sorption and dynamic filtration were performed to evaluate the capacity of 
membrane to remove the RB5 dye. Results showed the PVDF/ZnOPb composite membranes exhibit high 
efficiency in the adsorption and retention of RB5 textile dye in comparison with neatpolyvinylidene fluoride 
membrane. The addition of 20 wt % of nanoparticles in membrane matrix showed high color removal rate (98%) 
and high adsorption properties in comparison with pure PVDF membrane. 

Keywords: Nanoparticles; Reactive Black 5; Sorption; Ultrafiltration. 
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Abstract 

The use of silver nanoparticles has been excessively grown in different fields such as environmental treatments, 
antibacterial effects and catalytic activities due to their unique properties. The present study focused on the 
biosynthesis of silver nanoparticles (Ag-NPs) and silver/iron nanoparticles (Ag/Fe-NPs), their characterization and 
bio-applications. Ag-NPs were synthesized using Pseudomonas aeruginosa and then a sequential synthesis of 
Ag/Fe-NPs was performed. These nanoparticles were characterized by ultraviolet visible spectroscopy (UV-vis) 
and X-ray diffractometry (XRD). They were applied for wastewater treatment and catalytic activities which were 
evaluated by the degradation of methylene blue, congo red and cristal violet. The antibacterial and anti-biofilm 
activities were tested against bacteria strains. The results showed the appearance of brown color in the mixture of 
P. aeruginosaandAgNO3 due to the reduction of Ag+, that suggested the nanoparticles synthesis. The bioreduction 
of Ag+ ions was confirmed by determination of UV-vis spectra. The XRD pattern indicated that the biosynthesized 
Ag-NPs and Ag/FeNPs were crystalline in nature and all peaks corresponded to afcc symmetry. The antimicrobial 
tests revealed the effectiveness of dose dependent antibacterial activity of these biologically synthesized 
nanoparticles and the potential of biofilm production with a greater antibacterial effect of Ag-NPs than Ag/Fe NPs. 
While, the Ag/Fe bimetallic nanoparticles demonstrated a noticeable catalytic effect and COD decline compared 
to Ag-NPs due to the numerous nanoscale Ag/Fe, which indicated that the Ag/Fe NPs are highly promising for the 
applications of water treatment. In Conclusion, the biological reduction of Ag-NPs and Ag/FeNPs is a simple, 
inexpensive and easy method. These nanoparticles seemed to be potential antibacterial agents, antibiofilm 
production and dye degradation. They are also efficient in wastewater disinfection that is why a significant interest 
has arisen in their use for water disinfection.  
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