
    

    Skip to content

    
    
        
            
                

            
        
    
    

    
    
            














    
    
    
        
        
            


    
        
        Should you have institutional access?
        Here's how to get it ...
    




        
        
        
            

    
    
        [image: De Gruyter]
    

            
                

        
    
    
        
            
                
                
                    
                

            

        

    


    

                
                
                    
                    
                        
                            
                        
                        
                            € EUR - Euro

                            £ GBP - Pound

                            $ USD - Dollar

                        

                    

                    
                    
                        
                        EN
                        
                        
                        
                            
                            English
                            
                        
                            
                            Deutsch
                            
                        
                        

                    

                    
                    


    



    
    0


                    
                    

                

            

        
        
        
            







    
    
    
        Subjects
    

    
        Skip section

        
            Browse Publications By Subject
        
        

        
            
                
                    	
                                
                                    Architecture and Design
                                
                            
	
                                
                                    Arts
                                
                            
	
                                
                                    Asian and Pacific Studies
                                
                            
	
                                
                                    Business and Economics
                                
                            
	
                                
                                    Chemistry
                                
                            
	
                                
                                    Classical and Ancient Near Eastern Studies
                                
                            
	
                                
                                    Computer Sciences
                                
                            
	
                                
                                    Cultural Studies
                                
                            
	
                                
                                    Engineering
                                
                            
	
                                
                                    General Interest
                                
                            


                

            
                
                    	
                                
                                    Geosciences
                                
                            
	
                                
                                    History
                                
                            
	
                                
                                    Industrial Chemistry
                                
                            
	
                                
                                    Islamic and Middle Eastern Studies
                                
                            
	
                                
                                    Jewish Studies
                                
                            
	
                                
                                    Law
                                
                            
	
                                
                                    Library and Information Science, Book Studies
                                
                            
	
                                
                                    Life Sciences
                                
                            
	
                                
                                    Linguistics and Semiotics
                                
                            
	
                                
                                    Literary Studies
                                
                            


                

            
                
                    	
                                
                                    Materials Sciences
                                
                            
	
                                
                                    Mathematics
                                
                            
	
                                
                                    Medicine
                                
                            
	
                                
                                    Music
                                
                            
	
                                
                                    Pharmacy
                                
                            
	
                                
                                    Philosophy
                                
                            
	
                                
                                    Physics
                                
                            
	
                                
                                    Social Sciences
                                
                            
	
                                
                                    Sports and Recreation
                                
                            
	
                                
                                    Theology and Religion
                                
                            


                

            
        

    

    
    
    
        For Authors
    

    
        Skip section

        
            
                For Journal Authors
            
            

            	
        Publish your article
    
	
        The role of authors
    
	
        Promoting your article
    
	
        Abstracting & indexing
    
	
        Publishing Ethics
    


        

        
            
                For Book Authors
            
            

            	
        Why publish with De Gruyter
    
	
        How to publish with De Gruyter
    
	
        Our book series
    
	
        Our subject areas
    


        

        
            
                For Database Authors
            
            

            	
        Your digital product at De Gruyter
    
	
        Contribute to our reference works
    


        

    

    
    
    
        Services
    

    
        Skip section

        
            
                For Librarians
            
            

            	
        Product information
    
	
        Tools & resources
    
	
        FAQs
    
	
        Contacts
    


        

        
            
                For Book Sellers & Library Suppliers
            
            

            	
        Product Information
    
	
        Promotional Materials
    
	
        Orders and Inquiries
    
	
        FAQ for Library Suppliers and Book Sellers
    


        

        
            
                Rights & Permissions
            
            

            	
        Repository Policy
    
	
        Free access policy
    


        

    

    
    
    
        Publications
    

    
        Skip section

        
        
            
                Open Access
            
            

            	
        Books
    
	
        Articles
    
	
        Open Access agreements
    


        

        
        
            
                Publication types
            
            

            	
                    Books
                
	
                    Journals
                
	
                    Databases
                
	
        Database portals
    


        

        
        
            
                
                    
                        Subjects we publish
                    
                    

                

            

            
                
                    
                        	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                    

                
                    
                        	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                    

                
                    
                        	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                    

                
            

        

    

    
    
    
        About
    

    
        Skip section

        
        
            
                
                    
                        Contact
                    
                    

                

            

            
                
                    	
        For Authors
    
	
        Customer service
    
	
        People + Culture
    
	
        Press
    
	
        Sales
    
	
        Journal Management
    


                

                
                    	
        Partner Publishers
    
	
        Open Access
    
	
        Advertising
    
	
        Review Copies
    
	
        Inspection Copies
    
	
        Legal
    


                

            

        

        
        
            Career
            

            	
        How to join us
    
	
        Vacancies
    
	
        Working at De Gruyter
    


        

        
        
            
                About De Gruyter
            
            

            	
        Mission & Vision
    
	
        Imprints
    
	
        History
    
	
        De Gruyter Foundation
    
	
        De Gruyter Ebound
    
	
        Locations
    
	
        Our Responsibility
    


        

        
        
            
                Partnerships
            
            

            	
        Partner publishers
    
	
        Press
    
	
        FAQs
    


        

    



        
    

    
    
        
            
                
                    
                        
                    
                
            
            
                
                    
                    [image: De Gruyter]
                
            
            
                
                


    



    
    0


                
                    
                    
                
            
            

        
    
    
        
            
                
                
                    
                

            

        

    


    

            
                
                    

                    
                    
                

            

        
    


    
    
        
            
                
                    [image: De Gruyter]
                    
                        
                    
                

                
                    
                    
                        
                        
                            
                                
                                    
                                        SUBJECTS
                                    

                                
                            

                            
                                
                                    
                                        Browse Publications By Subject
                                    
                                    	
                                                    
                                                        Architecture and Design
                                                    
                                                
	
                                                    
                                                        Arts
                                                    
                                                
	
                                                    
                                                        Asian and Pacific Studies
                                                    
                                                
	
                                                    
                                                        Business and Economics
                                                    
                                                
	
                                                    
                                                        Chemistry
                                                    
                                                
	
                                                    
                                                        Classical and Ancient Near Eastern Studies
                                                    
                                                
	
                                                    
                                                        Computer Sciences
                                                    
                                                
	
                                                    
                                                        Cultural Studies
                                                    
                                                
	
                                                    
                                                        Engineering
                                                    
                                                
	
                                                    
                                                        General Interest
                                                    
                                                
	
                                                    
                                                        Geosciences
                                                    
                                                
	
                                                    
                                                        History
                                                    
                                                
	
                                                    
                                                        Industrial Chemistry
                                                    
                                                
	
                                                    
                                                        Islamic and Middle Eastern Studies
                                                    
                                                
	
                                                    
                                                        Jewish Studies
                                                    
                                                
	
                                                    
                                                        Law
                                                    
                                                
	
                                                    
                                                        Library and Information Science, Book Studies
                                                    
                                                
	
                                                    
                                                        Life Sciences
                                                    
                                                
	
                                                    
                                                        Linguistics and Semiotics
                                                    
                                                
	
                                                    
                                                        Literary Studies
                                                    
                                                
	
                                                    
                                                        Materials Sciences
                                                    
                                                
	
                                                    
                                                        Mathematics
                                                    
                                                
	
                                                    
                                                        Medicine
                                                    
                                                
	
                                                    
                                                        Music
                                                    
                                                
	
                                                    
                                                        Pharmacy
                                                    
                                                
	
                                                    
                                                        Philosophy
                                                    
                                                
	
                                                    
                                                        Physics
                                                    
                                                
	
                                                    
                                                        Social Sciences
                                                    
                                                
	
                                                    
                                                        Sports and Recreation
                                                    
                                                
	
                                                    
                                                        Theology and Religion
                                                    
                                                


                                

                            

                        

                        
                        
                            
                                
                                    FOR AUTHORS
                                
                            

                            
                                
                                    
                                        
                                            For Journal Authors
                                        
                                        	
        Publish your article
    
	
        The role of authors
    
	
        Promoting your article
    
	
        Abstracting & indexing
    
	
        Publishing Ethics
    



                                        
                                            For Book Authors
                                        
                                        	
        Why publish with De Gruyter
    
	
        How to publish with De Gruyter
    
	
        Our book series
    
	
        Our subject areas
    



                                        
                                            For Database Authors
                                        
                                        	
        Your digital product at De Gruyter
    
	
        Contribute to our reference works
    


                                    

                                

                            

                        

                        
                        
                            
                                
                                SERVICES
                                
                            

                            
                                
                                    
                                        
                                            For Librarians
                                        
                                        	
        Product information
    
	
        Tools & resources
    
	
        FAQs
    
	
        Contacts
    



                                        
                                            For Book Sellers & Library Suppliers
                                        
                                        	
        Product Information
    
	
        Promotional Materials
    
	
        Orders and Inquiries
    
	
        FAQ for Library Suppliers and Book Sellers
    



                                        
                                            Rights & Permissions
                                        
                                        	
        Repository Policy
    
	
        Free access policy
    


                                    

                                

                            

                        

                        
                        
                            
                                
                                    PUBLICATIONS
                                
                            

                            
                                
                                    
                                        
                                            Open Access
                                        
                                        	
        Books
    
	
        Articles
    
	
        Open Access agreements
    



                                        
                                        Publication types
                                        
                                        	
                                                Books
                                            
	
                                                Journals
                                            
	
                                                Databases
                                            
	
        Database portals
    



                                        
                                            Subjects we publish
                                        
                                        
                                            	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                                        
                                            	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                                        
                                            	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                                        
                                    

                                

                            

                        

                        
                        
                            
                                
                                    ABOUT
                                
                            

                            
                                
                                    
                                        
                                            Contact
                                        
                                        	
        For Authors
    
	
        Customer service
    
	
        People + Culture
    
	
        Press
    
	
        Sales
    
	
        Journal Management
    



                                        
                                            Career
                                        
                                        	
        How to join us
    
	
        Vacancies
    
	
        Working at De Gruyter
    



                                        
                                            About De Gruyter
                                        
                                        	
        Mission & Vision
    
	
        Imprints
    
	
        History
    
	
        De Gruyter Foundation
    
	
        De Gruyter Ebound
    
	
        Locations
    
	
        Our Responsibility
    



                                        
                                            Partnerships
                                        
                                        
	
        Partner publishers
    



                                            	
        Press
    



                                            	
        FAQs
    


                                        
                                    

                                

                            

                        

                    


                    
                        
                        
                            Change language
                        
                        
                            
                                
                                    English
                                
                            
                                
                                    Deutsch
                                
                            
                        


                        
                        
                            Change currency
                        
                        
                            € EUR
                            £ GBP
                            $ USD
                        

                    

                

            

        

    

    

    



        
    
    [image: ]



    
    



    
        
            
                
                    
                
                
        Your purchase has been completed.  Your documents are now available to view.

        
            
        

    
            

        

    





    
        


    
    

        





        
        

            
            



  
    







     [image: journal: Open Chemistry] 


    
      
        Impact Factor: 2.3
      
    
  




            
            
                
                
                    


        
        
                
                    
                        [image: BY 4.0 license]
                    
                
            
        
        Open Access
    

                    
                        
                            Published since 
    March 1, 2003

                        
                    
                

                
                Open Chemistry

                
                
                
                
                    ISSN:
                    2391-5420
                

                
                
                    


    




    
            
                
                    Editor-in-chief: Snezana Zaric
                
            

        




    




    




    




    




    




    




    



                

                
                
                    
                        
                            Submit manuscript
                        

                    
                
            

        


        
        
            

                
                
                    
                        	
                                
                                    Overview

                                .
                            
	
                                    
                                        Latest issue

                                    
                                
	
                                    
                                        Issues

                                    
                                
	
                                
                                    Ranking

                                
                            
	
                                    
                                        Submit

                                    
                                
	
                                
                                    Editorial

                                
                            


                    

                    
                    

                        
                        
                            Overview

                            
                            
                                

    
        
            About this journal

        
        
             Open Chemistry is a peer-reviewed open access journal that publishes original research, reviews, and communications in the fields of chemistry in an ongoing way. Our central goal is to provide a hub for researchers working across all subjects to present their discoveries, and to be a forum for the discussion of the important issues in the field. 
  Aims and Scope 
  Open Chemistry aims to publish high quality research in the following areas: 
 
  
 	 Biological Chemistry/Biochemistry including bioanalytical chemistry, biochemistry and biological chemistry, biophysics and chemical physics in biology 

 
  
 	 Analytical Chemistry including electrochemistry, environmental chemistry, spectroscopy
 
	 Physical Chemistry including catalysis, chemical kinetics and reactivity, chemical physics, computational chemistry, chemometrics and QSAR, hydrogen technologies, hydrogen storage, nanochemistry, photochemistry, physical chemistry and physical organic chemistry, radiochemistry and nuclear chemistry, supramolecular chemistry, surface chemistry and colloids, theoretical chemistry, thermodynamics
 
	 Inorganic Chemistry including coordination chemistry, crystallography, materials and solid- state chemistry
 
	 Organic Chemistry including macromolecules and polymers, natural product chemistry, organic chemistry, organometallic chemistry, phytochemistry
 
	 Interference with other sciences including clinical chemistry, marine chemistry, medicinal chemistry, pharmaceutical chemistry 

  Article Processing Charges
In order to sustain the publishing process, each article accepted for publication in Open Chemistry is subject to an Article Processing Charge of €1500. This fee is used to cover the costs of the peer-review process, professional typesetting and copyediting, as well as online hosting, long-term preservation, and extensive promotion to potential readers. There is no submission fee. Information regarding payment of the charge will be provided following acceptance for publication. For more information please go to Article Processing Charges 
  Publication Ethics and Editorial Policies 
  Detailed information on Editorial Policy, Publication Ethics, Instructions for Authors etc. can be found in the Supplementary Materials section. 
  For more information on De Gruyter Publishing Ethics, please see the De Gruyter Guidelines online here. 

        

    



                            

                            
                                

    
        
            Your Benefits

        
        
             Why submit 
  As an Author of Open Chemistry, You benefit from 
 
 
 	 fair and constructive peer review 

 
  
 	 quick online publication of accepted papers (continuous publication model) 

 
  
 	 language polishing services upon acceptance for authors from non-English speaking regions 

 
  
 	 no limitations on colour figures and word count in published articles 

 
  
 	 all articles are freely available to the academic community worldwide without any restrictions 

 
  
 	 promotion of published papers to readers and citers 

 
  
 	 distribution to open access directories (such as DOAJ) and thousands of libraries worldwide 

 
  
 	 liberal policies on copyrights (authors retain copyright) and on self-archiving (no embargo periods) 

 
  
 	 secure archiving by De Gruyter and the independent archiving service Portico 

 
   Special Issues: 
 
 
 	  Emerging Nanomaterials for Energy Storage Applications 
Submission deadline: 30.06.2024 
 
	 Advancements at the Nexus of Mathematics, Artificial Intelligence, and IoT in Medicinal Chemistry and Healthcare
Submission deadline: 30 June 2024 

 
  
 	  Phytochemical and Pharmacological Scrutinization of Medicinal Plants
Submission deadline: 30 June 2024 
 
	  Marine environmental sciences and significance of the multidisciplinary approaches for assessing pollutions, remedies, and predictions
Submission deadline: 31 August 2024 
 


 
  	  Advanced Nanomaterials for Energy, Environmental and Biological Applications
Submission deadline: 31 September 2024
 
 

 
   You are also welcome to submit your Special Issue proposal by contacting Managing Editor at openchemistry@degruyter.com 
  Cooperation with conferences: 
 
 
 	  18th Edition of International Conference on Catalysis, Chemical Engineering and Technology
Date: 17-17.06.2024 
 
	   19th Edition of Global Conference on Catalysis, Chemical Engineering and Technology
Date: 19-21.09.2024 
 
	 2nd International Summit on Biopolymers and Polymer Science
Date: 10-12.06.2024 

 
  
 	 4th Edition of the International Conference on Green Chemistry and Renewable Energy
Date: 17-19.06.2024 

 
  
 	 The 7th International Conference on Applied Biochemistry and Biotechnology (ABB 2024)
Date: 29.07 -1.08.2024 
	 International Conference on Functional Nanomaterials and Nanodevices 2024 (NANOMAT2024)
Submission Deadline: 30.09.2024 

 
 
        

    



                            

                            
                                


                            

                            
                                


                            

                            
                                


                            

                            
                                

    
        
            Abstracting and Indexing

        
        
             








 Open Chemistry is covered by the following services:
 	AGRICOLA (National Agricultural Library)
	Arianta
	Baidu Scholar
	Cabells Journalytics
	CABI (over 50 subsections)
	Chemical Abstracts Service (CAS) - CAplus
	Chemical Abstracts Service (CAS) - SciFinder
	Chronos Hub
	CNKI Scholar (China National Knowledge Infrastructure)
	CNPIEC - cnpLINKer
	Department of Higher Education and Training (DHET) accredited journals
	Dimensions
	DOAJ (Directory of Open Access Journals)
	EBSCO (relevant databases)
	EBSCO Discovery Service
	Genamics JournalSeek
	GoOA
	Google Scholar
	Index Copernicus
	Japan Science and Technology Agency (JST)
	J-Gate
	Journal Citation Reports/Science Edition
	JournalGuide
	JournalTOCs
	KESLI-NDSL (Korean National Discovery for Science Leaders)
	MyScienceWork
	Naver Academic
	Naviga (Softweco)
	Norwegian Register for Scientific Journals, Series and Publishers
	POL-index
	Polish Scientific Journals Database
	Polymer Library
	Primo Central (ExLibris)
	ProQuest (relevant databases)
	Publons
	QOAM (Quality Open Access Market)
	ReadCube
	Reaxys
	Referativnyi Zhurnal (VINITI)
	Scilit
	SCImago (SJR)
	SCOPUS
	Semantic Scholar
	Sherpa/RoMEO
	Summon (ProQuest)
	TDNet
	TEMA Technik und Management
	UGC (University Grants Commission) Approved List of Journals
	Ulrich's Periodicals Directory/ulrichsweb
	WanFang Data
	Web of Science - Current Contents/Physical, Chemical and Earth Sciences
	Web of Science - Science Citation Index Expanded
	WorldCat (OCLC)
	X-MOL
	Yewno Discover


        Supplementary Materials

        	
                    
                        
                        Article Processing Charges
                        
                    
                
	
                    
                        
                        Authors Statements
                        
                    
                
	
                    
                        
                        CFP_18th Edition of International Conference on Catalysis Chemical Engineering and Technology
                        
                    
                
	
                    
                        
                        CFP_19th Edition of Global Conference on Catalysis Chemical Engineering Technology
                        
                    
                
	
                    
                        
                        CFP_2nd International Summit on Biopolymers and Polymer Science
                        
                    
                
	
                    
                        
                        CFP_4th Edition of the International Conference on Green Chemistry and Renewable Energy
                        
                    
                
	
                    
                        
                        CFP_Advanced Nanomaterials for Energy, Environmental and Biological Applications
                        
                    
                
	
                    
                        
                        CFP_Advancements at the Nexus of Mathematics and Artificial Intelligence and IoT
                        
                    
                
	
                    
                        
                        CFP_Emerging Nanomaterials for Energy Storage Applications
                        
                    
                
	
                    
                        
                        CFP_International Conference on Functional Nanomaterials and Nanodevices 2024
                        
                    
                
	
                    
                        
                        CFP_Marine environmental sciences
                        
                    
                
	
                    
                        
                        CFP_Phytochemical and Pharmacological Scrutinization of Medicinal Plants
                        
                    
                
	
                    
                        
                        CFP_The 7th International Conference on Applied Biochemistry and Biotechnology
                        
                    
                
	
                    
                        
                        Data Sharing Policy
                        
                    
                
	
                    
                        
                        Editorial Policy
                        
                    
                
	
                    
                        
                        Guidelines for Reviewers
                        
                    
                
	
                    
                        
                        Instruction for Authors
                        
                    
                
	
                    
                        
                        License to Publish
                        
                    
                
	
                    
                        
                        Privacy Statement
                        
                    
                
	
                    
                        
                        Publication Ethics Statement
                        
                    
                


    


 
                            
                            

    
        Topics

        	
                    
                        Chemistry
                    
                
	
                    
                        Chemistry, other
                    
                
	
                    
                        Inorganic Chemistry
                    
                
	
                    
                        Organic Chemistry
                    
                


    



                            
                            
    
    
        
            External Links

            	Repository Policy
	Publishing Ethics
	Privacy Statement
	Journal Archive
	Online Submission of Manuscripts


        

    

                        

                        
                        
                                
                                    Latest issue

                                    
                                        
                                            Volume 22 Issue 1

                                        

                                        
                                            
                                                
    January 2024


                                            

                                        
                                    

                                     
Regular Articles











    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            Open Access
            January 9, 2024
            
                
                    Porous silicon nanostructures: Synthesis, characterization, and their antifungal activity

                    
                
            

            
                
                    Marwa Nabil, Mohamed Elnouby, Abdulaziz A. Al-Askar, Przemysław Łukasz Kowalczewski, Ahmed Abdelkhalek, Said I. Behiry

                
                
    
            Article number: 20230169
        


            

        

        

            
                    
                        
                            [image: Teaser image from the article]
                        
                    

                        
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
        
                
                
                    

    Download PDF


                
            
    


        

        
            
                
                    
                        Abstract

                        
                            The use of synthetic pesticides has come under scrutiny, and there has been a subsequent shift toward the investigation of alternative methods for the treatment of plant diseases. One notable advancement in this field is the utilization of porous silicon (PS) powder as a sustainable antifungal agent. The synthesis of PS nanoparticle (PS-NP) powder was carried out using the environmentally friendly ultrasonication process. X-ray powder diffraction, Fourier transform infrared spectroscopy, Raman spectroscopy, UV-VIS absorbance, and photoluminescence were some of the methods used to characterize PS-NPs. The different characterization methods revealed the formation of a nanocrystalline structure possessing a cubic Si crystalline quality. The crystal size of PS-NPs, as determined from X-ray diffractometer data, ranges from 36.67 to 52.33 nm. The obtained PS has a high band gap of 3.85 eV and presents a photoluminescence peak at 703 nm. The antifungal activity of the synthesized PS-NPs was assessed against three molecularly characterized fungi, namely Rhizoctonia solani , Fusarium oxysporum , and Botrytis cinerea , which were obtained from tomato plants. The concentration of PS-NPs at 75 µg/mL exhibited the highest enhancement in growth inhibition percentages as compared to the control group. R. solani had the highest inhibition percentage of 82.96%. In conclusion, the encouraging structural properties and antimicrobial capabilities of PS-NPs pave the way for their application across diverse technological industries. To the best of our knowledge, this is the first in vitro study of PS-NPs to evaluate their fungal control efficiency.
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                        Abstract

                        
                            High-performance biochar was prepared using de-oiled Chlorella vulgaris biomass as the raw material and KOH as the modifying activator. The properties of the biochar as an adsorbent for the removal of tetracycline (TC) and enrofloxacin (ENR) were investigated under different conditions by varying the amount of the Chlorella vulgaris de-oiled biomass (DB) input. The surface structure and physicochemical properties of different Chlorella vulgaris biomass charcoal (CBC) samples were studied and compared, and the best adsorption performance of the biomass charcoal was obtained when DB = 7. Through orthogonal analysis, it was determined that the optimal adsorption condition of CBC 7 on TC was 0.004 g (pH 3), which resulted in a removal rate of 96.45% and a maximum adsorption capacity of 241.1363 mg g −1 , and on ENR was 0.004 g (pH 7), which resulted in a removal rate of 100% and a maximum adsorption capacity of 256.3326 mg g −1 . The results of the kinetic fitting show that the adsorption of TC and ENR by CBC 7 was consistent with the pseudo-secondary kinetic equation. The maximum adsorption capacities can reach 299.8974 and 352.6736 mg g −1 . Langmuir and Freundlich adsorption isotherm models were used to describe the adsorption equilibrium of TC and ENR by CBC 7. The results show that the adsorption of TC and ENR are in accordance with the Langmuir isotherm. Graphical abstract
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                        Abstract

                        
                            Ajuga iva (L.) Schreb. is a well-known antidiabetic medicinal plant used for several traditional medicine aspects in different areas of the world, including Libya. This study includes phytochemical analysis, antidiabetic evaluation, and in silico studies of the plant, A. iva , growing in Libya. The constituents of the plant were profiled using LC-MS/MS-QTOF analysis, and a total of 28 compounds were tentatively identified, including engeletin, pyrocatechol, eriodyctiol-7-hexoside, and 3,4-dihydroxybenzaldehyde, as major constituents. In addition, the steroidal compounds, i.e., 20-hydroxyecdysone, 24-dehydroprecyasterone, makisterone A, and ajugasterone D, which are considered chemomarkers for the plant, were also annotated by LC-MS analysis. The plant extract induced inhibition of α-amylase and α-glucosidase enzymes at IC 50 values of 0.18 and 0.12 mg/mL, compared to the IC 50 of the standard acarbose at 0.11 and 0.09 mg/mL, respectively. Fasting blood glucose (FBG, 360.7 mg/dL) levels were significantly reduced by the treatment of streptozotocin (STZ)-diabetic animals with 400 mg/kg (140.5 mg/dl) and 500 mg/kg (112.3 mg/dL) doses of the plant extract. The plant extract also induced a significant ( p < 0.01) increase in insulin serum level compared to the untreated diabetic rats; however, the higher dose of the plant induced similar insulin induction compared to glibenclamide. Histopathological examination of the pancreatic and liver tissues indicated that A. iva extract induced regeneration in the islets of Langerhans and liver cells compared to the untreated diabetic rats. Docking analysis demonstrated that eriodyctiol-7-hexoside, echinacoside, and 2″-galloylhyperin showed the lowest binding energies to the target sites of α-amylase and α-glucosidase enzymes, indicating their potential role in A. iva antidiabetic bioactivities. The results support the recorded traditional bioactivity of A. iva as an antidiabetic herb, whereas its contents of polyphenols play a major role in the plant’s antidiabetic effect.
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                        Abstract

                        
                            The Lamiaceae family contains bioactive medicinal compounds mostly used as ornamental plants and traditional medicine, as well as in the food, cosmetics, and pharmaceutical sectors. Common uses include treating high cholesterol, diabetes, respiratory diseases, heart disease, and food poisoning. These medicinal uses were linked to their components and numerous biological properties, including antimicrobial and antioxidants. The goal of this study was to investigate the phytochemicals and biological activities of the petroleum ether extract of Thymus capitatus plant from two different regions of eastern Algeria (Souk ahras and Guelma), as well as to extract volatile oils using a Clevenger device and then analyze by using GC-MS. The results revealed that the total amount of phenolic compounds was better in the phenolic extract of Souk Ahras (3.41 mg GAE g −1 ), while the amount of flavonoid compounds was higher in the region of Guelma (26.31 mg QE g −1 ). Following the quantification of phenolic compounds by HPLC, we observed that the phenolic extracts contained most of the standard compounds in variable proportions. Furthermore, we tested the antioxidant activity of the phenolic compounds electrochemically with the cyclic voltammetry method. We concluded that the highest antioxidant content was recorded in the Guelma region extract (3.17 mg GAE g −1 ). We have also evaluated the antioxidant activity by a chemical method using 2,2-diphenyl-1-picrylhydrazyl, and the results showed that the Guelma extract exhibited a high effectiveness in terms of IC 50 % values. When extracting the volatile oils, it was found that the highest yield was in the Guelma region
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                            In the present work, several new glycoconjugates ( 8a–e) were generated from glycopyranosyl-α-trichloroacetimidates (sugar-OTCA) as glycosyl donors and dimethyl- l -tartrate as an aglycone acceptor in good to excellent yields. In the synthetic protocol, various monosaccharides were transformed into pentaacetylated derivatives and then into glycopyranosyl-α-trichloroacetimidates. Afterward, the sugar-OTCA was reacted with dimethyl- l -tartrate using Schmidt’s trichloroacetimidate protocol to give the desired products. The newly synthesized glycoconjugates were characterized by FT-IR, 1 H, and 13 C-NMR spectroscopic analytical methods. All the target compounds ( 8a–e ) were tested in vitro against various strains of bacteria and fungi at different concentrations. The results revealed that the target compounds had encouraging antibacterial and antifungal potential. The antileishmanial activity of the target compounds against Leishmania tropica promastigotes was also investigated. The in vitro results were further supported by the in silico docking study that indicated minimum values of the docking scores and binding energies for the resulting complexes obtained by the favorable interactions between the target compounds ( 8a–e ) and the selected strains of bacteria and fungi. The docking results proposed promising antibacterial and antifungal activities of the target compounds ( 8a–e) against the selected bacterial and fungal species.
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                            Economically viable and eco-friendly potato starch (PS) was employed to synthesize Au NPs under ultrasound irradiation. PS phytochemicals have the function of a green reductant as well as an efficient stabilizer template to cap and synthesize gold nanoparticles. Transmission electron microscopy (TEM), UV-Vis spectroscopy, X-ray diffraction (XRD), scanning electron microscopy (SEM), and energy-dispersive X-ray spectroscopy (EDX) were applied to investigate the structure of the synthesized PS-Au NPs nanocomposite. FESEM results showed that the obtained Au NPs were spherical and ∼30 nm in diameter; their crystalline nature was detected by XRD and TEM data. PS-Au NP nanocomposite shows high antioxidant effects against DPPH. The colorimetric MTT investigation was followed in the determination of anti-esophageal cancer properties of the PS-Au NP nanocomposite against KYSE-30 and FLO-1 cell lines. The findings indicate that in 3 days, the cancer cell survival percentage in various dilations reduced as much as the PS-Au NP nanocomposite concentration increased. The best anti-cancer effect of the PS-Au NP nanocomposite was reported at 1,000 μg/mL dilation. Through MTT cytotoxicity analysis the half-maximal inhibitory concentration of PS-Au nanocomposite or IC50 values against the KYSE-30 and FLO-1 esophageal carcinoma cells were found as 125 and 176 μg/mL, respectively. The data indicated that these PS-Au NP nanocomposites inhibited esophageal cancer cells more strongly than normal cells.
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                            Pomegranate ( Punica granatum ) is one of the oldest well-known edible fruits, which has originated in Central Asia but now it has a widespread geographical distribution throughout the world. Phytochemicals are isolated from the pomegranate peels that show different nutritional and pharmaceutical properties. Absorption, distribution, metabolism, excretion, and toxicity (ADME-Tox) were performed to check the adsorption, distribution, metabolism, excretion, and toxicity of compounds. Previous studies mainly focused on the physico-chemical properties but other parameters are also important for the ADMET study. Six active phytochemicals B9 , B29 , B30 , B45 , B55 , and B70 show good ADMET properties and can be used for drug discovery in the future. Graphical abstract
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                            Artemisia herba-alba Asso is an endemic plant from North-East Morocco offering a diverse range of pharmacological, cosmetic, and agro-ecological uses. However, Artemisia herba-alba has not been well exploited in the field of plant protection (post-harvest diseases). This is why the main objective of the present study is to evaluate the antifungal and antioxidant activities of extracts or the essential oil of this plant. Antifungal activity was assessed against Botrytis cinerea , Penicillium expansum, and Penicillium digitatum using the agar dilution method for the aqueous extracts and fumigation for the essential oil. Antioxidant activity was assessed using the DPPH scavenging test and the FRAP ferric ion reduction capacity. The chemical composition of the extracts was determined by HPLC and that of the essential oil by GC-MS/MS. In addition, the polyphenol, flavonoid, and tannin content was determined using colorimetric methods. The results of this study showed that the total content of polyphenols (217.60 mg GAE/g E), flavonoids (43.59 mg QE/g E), and tannins (32.58 mg GAE/g E) was significantly higher ( p ≤ 0.05) in the ethanolic extract than in the aqueous and hexanoic extracts. Moreover, the HPLC analysis of the aqueous extract revealed the presence of six compounds, namely, catechin, gallic acid, hydroxybenzoic acid, syringic acid, caffeic acid, and rutin. In addition, the ethanolic extract was found to contain seven phenolic compounds. On the one hand, 35 compounds were identified in the essential oil of Artemisia herba-alba , representing 99.7% of the total. According to this study, the dominant compounds in the essential oil of Artemisia herba-alba Asso are camphor (46.57%), endo-borneol (5.65%), eucalyptol (5.64%), and thymol (3.85%). Furthermore, the biological evaluation showed that the extracts and essential oil of Artemisia herba-alba have significant antioxidant and antibacterial activities. The findings show that Artemisia herba-alba is a plant that can be used as a source of antifungal chemicals to prevent putrefaction of foodstuffs and, more specifically, postharvest diseases.
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                            Here we reported two new triazole-based coordination polymers (CPs), i.e., [Zn(Hdatrz)( μ 2 -O)] n ( 1 ) together with [Mn(Hdatrz)(C 2 O 4 )] n · n (H 2 O) ( 2 ) (Hdatrz = 3,5-diamino-1,2,4-triazole), which were generated under solvothermal conditions. The influence of different metal ions on the structure and properties of CPs was investigated. The CPs’ whole structures have been completely characterized by the powder X-ray diffraction, Fourier transform infrared spectroscopy, and thermogravimetric analysis. It is noteworthy that, upon excitation at 390 nm, ligands of compounds 1 and 2, as well as the metal complexes, all exhibit luminescence at 432 nm.
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                            The apple is an important part of the human diet and is one of the most popular fruits in Morocco, with varieties that are now suitable for human consumption. This study aims to clarify several aspects of apples, such as their physical and chemical compositions and nutrient profiles. Total polyphenols, flavonoids, tannins, and anthocyanins were determined using spectrophotometer and organic acid compounds were identified by high-performance liquid chromatography-ultraviolet. The results show a significant difference between the several varieties under study in terms of their physico-chemical and phyto-chemical characteristics. In general, the studied apples are juiciness, with a percentage ranging from 60 to 71%. The pH values demonstrate how acidic the apples are. The Brix parameter denotes values greater than 13°Brix. Total polyphenols and condensed tannins (1154.65 ± 13.54 µg EAG/g and 514.09 ± 32.40 µg EAT/g, respectively) are more present in the Ahjjani variety than they are in other varieties. This demonstrates their good nutritional quality while not being consumable. However, the Story variety has a predominance of flavonoids (75.074 ± 2.309 µg QE/g) and flavones (45.074 ± 2.09 µg QE/g). The detection of organic acids has shown that the acid succinic is the most abundant in all the varieties of studied apple fruits. These results allow us to infer that non-consumable varieties are also important dietary sources of bioactive molecules, notably for polyphenols. The fact that these kinds can be used to produce other byproducts is therefore highly intriguing.
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                            Dysphania ambrosioides (L.) holds a prominent place in Moroccan folk medicine due to its therapeutic attributes. Despite its widespread use, instances of inadvertent intoxication linked to its consumption have been reported. This study aims to evaluate the potential cytogenotoxic effects of D. ambrosioides leaf aqueous extract (DAAE) and explore the prospective protective role of vitamin C ( l -ascorbic acid) through the micronucleus test conducted on (1) Vicia faba root-tip meristem and (2) mouse bone marrow cells. In addition, antioxidant enzyme activities, specifically superoxide dismutase (SOD) and catalase (CAT), were evaluated in V. faba treated with DAAE. After a 7-day daily administration of DAAE to mice, serum biochemical parameters (aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, creatinine, and uric acid) were measured, and histological examination of liver and kidney tissues was performed. The results indicated that DAAE had dose-dependent cytotoxic and genotoxic effects on both biological models. Furthermore, V. faba treated with DAAE showed significant increases in the activities of SOD and CAT enzymes. Mice treated with DAAE exhibited significant elevations in serum biochemical parameters compared to the control group. Histological examination of liver and kidney tissues revealed hepatic degeneration, glomerular shrinkage, and distinct vacuolated tubular epithelial cells. The cotreatment with vitamin C demonstrated a significant protective effect against DAAE-induced cytogenotoxicity. These findings underscore the importance of vitamin C as a protective agent against oxidative stress and cytogenotoxicity induced by DAAE and recommend its use in any DAAE-based preparation.
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                            Kaempferia galanga L. extract contains ethyl p-methoxycinnamate (EPMC) and ethyl cinnamate (EC), which have several pharmacological activities. EPMC and EC have been successfully isolated, but the %yield was low. Therefore, developing an isolation method to increase the %yield result of EPMC and EC is essential. The molecularly imprinted polymers have been applied to separate lot of active compounds from natural products with excellent results. MIP synthesis is usually performed using a single template with high selectivity for the target analyte but only detect single chemical compounds. Hence, this study synthesized multi-template molecularly imprinted polymers (MT-MIPs) for isolating EPMC and EC simultaneously using methacrylic acid as a functional monomer and ethylene glycol dimethacrylate or trimethyl propane trimethacrylate (TRIM) as a crosslinker. The study results indicate that MT-MIP produced with TRIM is more effective in separating EPMC and EC simultaneously in K. galanga L. extracts. However, the yields of EPMC and EC were still low. The yields of EPMC and EC in n -hexane extracts were 1.557 and 1.929%, with purity of 66.330 and 61.510%, respectively. Further research is necessary to determine the ideal functional monomer and its ratio to template molecules to obtain the excellent selectivity of the MT-MIPs used for simultaneously isolating EPMC and EC.
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                            Mesembryanthemum forsskaolii Hochst. ex Bioss is a resilient succulent plant in the Aizoaceae family. This plant has been recognized for its nutritional and metabolic benefits, but its potential remains underexplored. The aim of this research is to analyze the nutritional composition, phytochemical content, and antioxidant potential of M . forsskaolii . The protein content, total sugars, macro-, and micronutrients were estimated in seeds, leaves, and stems of the studied plant. To investigate the phytochemical profiles and antioxidant capacity, GC-MS analysis, determination of total phenolic, flavonoid, and tannin contents, ferric reducing antioxidant power (FRAP) and total antioxidant activity (TAC) tests, and 2,2′-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging assays were conducted. The soluble protein (147.55 mg g −1 DW), total protein (341.23 mg g −1 DW), total carbohydrate (0.258 mg mL −1 ), and nitrogen (26.152 mg g −1 ) contents of M . forsskaolii seeds were the highest. Phytochemical analysis revealed the presence of several compounds, such as β-sitosterol, phthalic acid, and phytol, which have potential antioxidative, anti-inflammatory, and antimicrobial properties. Seeds showed the greatest presence of phenols, flavonoids, and tannins, indicating high antioxidant activity in FRAP and TAC tests. The ABTS and DPPH scavenging assays showed that the antioxidant activity increased proportionally with concentration in all plant parts. However, seeds consistently demonstrated the greatest capacity. This study provides a detailed analysis on the dietary protein, carbohydrates, essential nutrients, and antioxidants that can be obtained from M . forsskaolii , highlighting its potential as a valuable source of nutrition and phytochemicals.
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                            Butea monosperma is a deciduous tree, widely distributed throughout India, Burma, and Ceylon. The present study was intended to investigate the anti-inflammatory effects of Butea monosperma on the induced inflammatory model by evaluating pro-inflammatory biomarkers and their computational analysis. The anti-inflammatory activity may be attributed to the phyto-constituents for inhibitory effects on the two pro-inflammatory mediators (IL-8 and TNF-α). For this purpose, rats ( n = 48) were equally divided in each group, i.e., 8 each in the negative and positive control and 32 in the experimental group with 8 rats for each dose, i.e., 50, 100, 200, and 400 mg/kg. TNF-α and IL-8 were tested by serum enzyme-linked immunosorbent assay (ELISA). The ELISA results showed 400 mg/kg dose as the potent anti-inflammatory. The binding sites of target proteins (TNF-α and IL-8) were docked with the active compounds (butrin and butein) of Butea monosperma . The butrin (target: TNF-α) and butein (target: IL-8) showed −8.4 and −6.0 kcal/mol binding energies, respectively, compared to the (diclofenac) standard drug with −6.8 kcal/mol binding energy. Hence, we concluded that Butea monosperma can be subjected to as a useful anti-inflammatory drug.
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                            This study evaluated the volatile components of Cannabis sativa L. essential oils (CSEOs) and their pharmacological potential in vitro , in animal, and in silico . The anti-oxidant capacities of volatile compounds were tested using 2,2-diphenyl-1-picrylhydrazyl (DPPH), ferric reducing antioxidant power (FRAP), total anti-oxidant capacity (TAC), and gas chromatography-mass spectrometry (GC-MS). Anti-microbial activity against bacterial and fungal strains was assessed using disk diffusion and micro-dilution, and acute toxicity was examined on mice using OECD 423 criteria. The results indicate that the main components were β-caryophyllene (31.54%), α-humulene (12.62%), β-myrcene (4.83%), and α-pinene (4.69%). The essential oil showed high anti-oxidant ability (IC 50 = 0.981 ± 0.059 mg/ml for DPPH, EC 50 = 1.74 ± 0.05 for FRAP), and TAC of 0.101 ± 0.001 mg AAE/g. Additionally, it showed significant antibacterial action against Gram-negative organisms, such as Escherichia coli (11.33 ± 0.00 mm), Klebsiella pneumonia (9 ± 0.00 mm), and Pseudomonas aeruginosa (9.34 ± 0.00), with MICs ranging from 0.0052 to 0.0208 mg/CSEO demonstrated antifungal activity against Candida albicans and Fusarium proliferatum , with activity levels of 18.66 ± 0.88 mm, 41.89 ± 3.60%, and MICs of 0.39 and 0.013 mg/ml, respectively. In toxicological studies, CSEO proved to be safe for animals. Docking identified bioactive components and explored anti-oxidant and antibacterial properties. Docking proved that bulnesol and champacol caused indicated actions.
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                            5-Hydroxymethylfurfural (HMF) is a biomass-based chemical platform that can undergo many feasible reactions. One of the most important reactions is the oxidation to 2,5-furandicarboxylic acid (FDCA), which is the monomer for bioplastic production. In this work, the radiation method was used to investigate the conversion of HMF in both aqueous (DI) and dimethyl sulfoxide (DMSO) solutions. The effects of media solvents, atmospheric gases, HMF concentrations, additive bases, and absorbed doses of gamma radiation were studied. The results showed that the media solvent played a crucial role in HMF conversion under gamma irradiation. At 30 kGy, the HMF conversions in DI and DMSO were 92.1 and 24.1%, respectively, and the oxidation products were only found in the irradiated samples under DMSO. The HMF conversion and oxidation product formation increased with the gamma radiation dose. Moreover, it was found that FDCA stability toward gamma irradiation is highly sensitive in aqueous solution but relatively stable in DMSO. The results implied the alternative promising choice of radiation method compared with traditional methods. To join the bridge, the use of a mixture solvent DI/DMSO seems considerable in the future. Graphical abstract
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                        Abstract

                        
                            Herein, the synthesis of a sensor for the determination of lead (Pb 2+ ) ions via the intercalation of iodide ions into the polypyrrole matrix is performed. It demonstrated a Nernstian slope of 31.7 mV/decade, indicating a linear response within the concentration range of 10 −5 –10 −1  M. The detection limit achieved is 9.10 −6  M, indicating the sensor’s sensitivity to low concentrations of Pb 2+ . The effectiveness of the Ppy/I − sensor in Pb 2+ sensing is confirmed through cyclic voltammetry, where a peak potential of −0.2 V is observed. The sensitivity of the sensor for Pb 2+ detection is measured to be 2 µA/M. Moreover, the Ppy/I − sensor exhibits a negative response to interfering ions, which enhances its selectivity for Pb 2+ detection. Furthermore, when tested with natural water samples such as tap or underground water, which are typically free of lead ions, the sensor demonstrates a negative response to normal interfering ions commonly found in such samples. The Ppy/I − sensor offers several advantages, including the ability to detect Pb 2+ ions at very low concentrations, a flexible and adaptable design, and a cost-effective preparation technique. These features make it a promising tool for accurate and efficient detection of Pb 2+ ions.
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                        Abstract

                        
                            Considering it contains a variety of physiologically active compounds, including flavonoids, common phenols, and essential oils (EOs), St. John’s wort ( Hypericum perforatum L.) is a common plant in Bulgaria that is predominantly used in folk medicine to cure various disorders. Determining the chemical makeup of St. John’s wort inflorescences that were gathered from northern Bulgaria was the purpose of this investigation. The antioxidant activity of H. perforatum L. extracts was assessed using 1,1-diphenyl-2-picrilhydrazyl (DPPH), ferric reducing antioxidant power (FRAP), and Trolox equivalent antioxidant capacity (TEAC) tests on methanol extract. The amount of EO obtained by water distillation was 0.08%, with its main components (over 3%) being n -nonane (27.46%), β -sesquiphellandrene (11.17%), heptanal dimethyl acetal (5.94%), ethyl hexyl ketone (5.93%), undecane (3.75%), sabinene (3.3%), and tridecyl alcohol (3.1%). Methanol extracts were obtained from the inflorescences, with the total flavonoid content determined as 8.66 mg quercetin equivalents (QE)/mg and total phenolic content as 271.33 mg Gallic acid equivalent/g. The FRAP assay yielded 493.07 µmol/L of antioxidant activity, while the TEAC assay yielded 106.39 µmol/L, respectively. Our findings enable a comprehensive characterization of H. perforatum from Bulgaria and an assessment of its oil suitability for potential industrial applications. Additionally, the results could guide the selection of specimens for future targeted breeding efforts.
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                        Abstract

                        
                            Saussurea costus ( S. costus ) is a medicinal plant from the Asteraceae family that is widely used in traditional medicine in Saudi Arabia. This study examines S. costus root extract for its chemical composition and its antioxidant, anti-cancer, and antibacterial properties. The results of the study on the methanol root extract of S. costus reveal a rich chemical composition, as identified by GC-MS/FID analysis. The extract also showed high levels of total phenolic content (188.2 ± 2.1 mg GAE/g DM) and total flavonoid content (129 ± 2.6 mg QE/g DM). In antioxidant tests, the extract exhibited strong activity, with the half-maximal inhibitory concentration (IC 50 ) values of 137.15 μg/mL for ABTS and 175.5 μg/mL for DPPH as compared to positive control’s IC 50 values of 45.5 ± 0.3 μg/mL for ABTS and 55.3 ± 0.1 μg/mL for DPPH. The cytotoxic assessment against MCF-7 and A549 cell lines showed notable effects, particularly at higher concentrations. Additionally, the extract induced apoptosis in these cell lines, evidenced by changes in gene expression. Antibacterial tests revealed significant activity against various strains, with MIC values ranging from 7.81 to 125 μg/mL. The study underscores the importance of plant extracts in modern healthcare and suggests future research directions, including clinical applications and compound identification.
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                        Abstract

                        
                            Dengue virus (DENV) infection is one of the diseases for which no drug is available for the treatment. The DENV NS2B-NS3 protease is considered to be the prime target for anti-dengue drug development because of its importance in the development of new virus subunits via DENV poly-protein breakdown. Pentacyclic triterpenoids (Lantadenes) from the weed Lantana camara L. and its semi-synthetic congeners have shown a wide array of biological activities in the last two decades. The virtual screening strategy was used on the library of 78 natural and semi-synthetic lantadenes to predict the potent antagonists for the NS2B-NS3 protease enzyme of DENV and their experimental validation by in vitro assay of lead molecules. In the in silico analysis of 78 triterpenoids, two lead molecules (−10.60 and −9.93 kcal/mol) were predicted to be inhibitors of protease (viral) when compared to its reference ligand 1,8-dihydroxy-4,5-dinitroanthraquinone (−5.377 kcal/mol). At the same time, binding affinity, pharmacokinetic, and toxicity profiling, along with molecular dynamics simulations, were studied. The in vitro viral infection inhibition assay inferred that lead molecule 62 exhibited a 60% and 45% reduction in DENV titers at 10 and 5 µM concentrations, respectively. The lead molecule 62 can further be optimized for its pharmacophore and has the potential to be developed as a drug-like molecule.
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                            A new labdane diterpene characterized as 18α- O - trans - p -feruloyl-15-methyl-8(17)-labdanoate has been isolated from the roots of Vachellia nilotica . Also isolated were p -coumaric acid, ferulic acid, stearic acid, lupeol, and a mixture of β-sitosterol and stigmasterol. The compounds were obtained after a series of column chromatography on silica gel, and their structures were elucidated using NMR and LC-MS analyses. The new diterpene showed good anti-parasitic activity with an IC 50 of 0.0177 µM against Trypanosoma brucei and 0.0154 µM against Leishmania major using an Alamar Blue assay. The compound also displayed very good inhibitory activity against Leishmania major compared to Trypanosoma brucei rhodesiense with a binding energy of −10.5 and −7.8 kcal/mol, respectively. Density functional theory analysis showed that the studied compound has low LUMO–HOMO energy, signifying a high chemical reactivity with the ability to donate electrons to electron-accepting species. Graphical abstract
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                        Abstract

                        
                            The dehydrogenase activity (DHA) in the rhizospheres of tomatoes grown in different soil types – Khor Abu-Habil (KA), Bara (B), and Greenhouse (Gr) – in North Kordofan, Sudan, was determined. In addition, the abundance of soil microbes in the tomato rhizospheres during the two growth stages, after 45 and 90 days (short and long term), was analyzed. The KA site (clay soil) showed the highest DHA (81.79 CFUs/g) followed by the B site (63.76 CFUs/g) (sandy loam) after 90 days of sowing, and the Gr site showed the lowest DHA (44.50 CFUs/g) (loamy sand soil) after 45 days. Moreover, the presence of high microbial activity (total density counts, total fungi, phosphate-solubilizing bacteria, Streptomycetes sp., Azotobacter sp., Azospirillum sp., and Pseudomonas sp. density counts) after 90 days and minimum microbial abundance after 45 days were identified at all sites. The measured growth parameters of fresh and dry weight, in addition to the root-to-shoot ratio, increased significantly at the same KA site dominated by a higher microbial density after 90 days. During the long term, the growth stage was positively affected by the abundance of adapted microbials that improve and enhance plant growth.
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                        Abstract

                        
                            In the current era, a potent drug is still needed on the market for the treatment of various diseases worldwide. Researchers mainly focus on those enzymes that cause these diseases. One of the major diseases is caused by an enzyme called urease, which increases the concentration of ammonia in the body upon hydrolysis. Researchers across the globe have keen interest to synthesize the potent inhibitor for this conversion. From this perspective, hybrid analogs of imidazopyridine and oxadiazole ( 1–20 ) were designed and efficiently synthesized followed by characterizing them through varied spectroscopic methods ( 1 HNMR, 13 CNMR, and HREI-MS). In addition, in vitro analyses of the synthesized compounds were conducted to evaluate their anti-urease potency. There was significant potential in most compounds analyzed, but analogs 15 , 16, and 17 (IC 50 = 2.20 ± 0.10 μM, IC 50 = 2.50 ± 0.10 μM, and IC 50 = 2.30 ± 2.10 μM, respectively) performed exceptionally well in comparison with thiourea (IC 50 = 22.30 ± 0.44 μM). The selected candidates were further investigated under a molecular docking study to confirm protein ligand interactions. In addition, energy gap ( E gap ) of the HOMO–LUMO was explored via density functional theory studies.
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                            It is known that one of the greatest problems of developed countries in the twenty-first century is traffic. For this reason, engineers have searched for alternative solutions to the problem of traffic. One such solution is the construction and utilization of rail systems instead of main roads. From an engineering perspective, rail systems can be divided into three groups: metro, light metro, and tram systems. Light metro systems, which are a form of public transportation, are not directly inside the traffic. Their most important advantages include the fact that they do not release combustion products such as CO, and metro and light metro systems may be considered environmentally friendly based solely on their electricity consumption. In this study, measurements of parameters affecting indoor air quality were made inside light metro cars and in and around light metro stations belonging to the light metro system of the Metropolitan Municipality of Antalya, known as the tourism capital of Turkey. In February and March 2021, when the COVID-19 pandemic was first registered in Turkey, particulate matter (PM), temperature, and relative humidity measurements were made for testing indoor and outside air quality. Moreover, as outside air parameters, outside temperature, outside relative humidity, CO, normalized difference vegetation index, and ultraviolet aerosol index data were obtained from the General Directorate of Meteorology of Turkey. The measurement results were analyzed using the inverse distance weighting method in the geographic information system. Based on the results of the analyses, spatial maps were created for indoor and outside air quality parameters in the light metro system. Using these maps, the effects of passenger density and environmental factors both inside the metro cars and at the metro stations on indoor air quality were identified. In addition, the spread of the SARS-CoV-2 virus in the COVID-19 period was analyzed using spatial maps of the PM 0.3 and PM 0.5 parameters. It is believed that the results of this study will set an example for further indoor air quality studies worldwide, and this study is unique in that it employed a method that is used particularly in survey and geomatics engineering for analyzing indoor air quality in light metro systems.
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                            The recent research was done to assess the hematological and biochemical disorders in nephrotoxicity induced by gentamicin (100 mg/kg) in Wistar rats. The green-formulated silver nanoparticles (AgNPs) by Tribulus terrestris leaf were analyzed by XRD, energy-dispersive X-ray spectrometer, and field emission scanning electron microscopy. The shape of the recent nanoparticles was spherical in size of 48 nm. In the in vivo , the classical and novel kidney injury parameters were used to assess the nephroprotective properties of AgNPs in animal model. Gentamicin decreased significantly ( P ≤ 0.01) the value of PCV, concentration of HB, and count of RBC. The value of serum iron, erythropoietin, Cr, and urea raised in the gentamicin group. Leucogram revealed thrombocytopenia, granulocytosis, and leukocytosis. AgNPs improved the iron, erythropoietin, thrombocytes, leukogram, and erythrogram. The levels of creatinine, urea, GGT, ALT, AST, and ALP significantly reduced and albumin and total protein increased in group treated with AgNPs. Also, AgNPs significantly raised the anti-inflammatory cytokines, i.e., IL3, TGFβ, IL10, IL5, and IL4, and decreased the pro-inflammatory cytokines, i.e., TNFα, IL18, IL12, IL6, and IL1. These findings may offer AgNPs as a nephroprotective agent that could be a suitable therapeutic supplement in blood disorders conditions.
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                            Naegleria fowleri is a free-living amoeba that causes primary amoebic meningoencephalitis. Despite combination drug therapies, N. fowleri is not sensitive to current drug therapies, contributing to the pathogen’s mortality rate of 98%. To enable rational drug designing, this study has proposed an integrated track of nanotechnology coupling with the enrichment concept. In the current study, zinc oxide nanoparticles (ZNP) were screened against ERK protein, which is responsible for the production of pro-inflammatory cytokines that cause brain disturbance in N. fowleri infection. Furthermore, an enrichment analysis has been executed to increase the efficiency of the ZNP through the addition of two amines and one chlorine group. The computational prediction of zeta potential, cytotoxicity, organ toxicity, calculations of binding free energy, and ADMET analysis shows that it is stable and possesses no toxic effect. Amine + chlorine enriched ZNP resulted in a binding energy of −7.8 kcal/mol, a zeta potential reliability of −40 mV, a cytotoxicity of −0.0002, inactive against all the targeted organ models, ADMET profiling shows a molecular weight of 320.54 g/mol, a lipophilicity of −0.99, high water solubility, and good gastrointestinal tract absorption. This proposed invention represents the future work for in vitro in combating this devastating disease toward a reliable therapeutic target with drugs that specifically aimed to inhibit the infection.
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                            This article explores the potential of a specific functional food mix containing lycopene, a pigment found in tomatoes, for its role in cervical cancer prevention and treatment. The article assesses the cytotoxic effects on cervical cancer cells and conducts molecular docking analysis to understand the biological activities and binding interactions of lycopene. The formulations are analysed for their phytochemical profile, and their in vitro antioxidant activities are evaluated using spectrophotometric methods. Cytotoxicity tests on cervical cancer cells demonstrate that the ethanol extract of tomatoes exhibits the highest cytotoxic inhibition (40.28%), while carrots show minimal cytotoxic effects. Moreover, the lycopene extract exhibits dose-dependent cytotoxicity, with the highest concentration (1,000 µg/mL) displaying remarkable inhibition (74.2%). Molecular docking analysis indicates favourable interactions between lycopene and the pro-apoptotic protein BAX 1, suggesting its potential to induce apoptosis in cervical cancer cells, but camptothecin demonstrated stronger interactions. Molecular dynamics simulations confirm the stability of lycopene–protein complexes throughout the 100 ns simulation, supporting their potential as anticancer agents. Overall, the study highlights the cytotoxic effects of tomato–carrot food extracts and lycopene on cervical cancer cells. Molecular docking reveals the potential of lycopene to induce apoptosis through interactions with BAX 1. The stability analysis of lycopene–protein complexes further supports its anticancer properties. These findings enhance our understanding of the molecular mechanisms underlying the anticancer effects of lycopene and provide insights for future research on novel chemopreventive strategies for cervical cancer. However, further in vivo and clinical studies are warranted to validate the efficacy and safety of lycopene-based interventions.
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                            Panax japonicus has long been utilized as an herbal remedy in Chinese traditional medicine for treating various diseases. In this investigation, we present the environmentally friendly silver nanoparticle (AgNP) synthesis by the aqueous extract of P. japonicas to follow its cardioprotective effects. Through various analytical methods, we identified the nanoparticles (NPs). Our XRD findings revealed the formation of Ag@ P. japonicus , while FE-SEM imagery indicated a spherical shape, with NPs measuring less than 40 nm. The UV–Vis and FT-IR spectroscopy confirm the green synthesis of Ag@ P. japonicus . In the medicinal section, 45 Wistar rats were utilized. These groups consisted of a normal group, a group that was solely treated with isoproterenol for inducing myocardial infarction, and two groups that were pretreated with AgNPs at different doses for 14 days. These pretreated groups were then challenged with isoproterenol. The expression of PI3K/Akt/mTOR and other downstream inflammatory and apoptotic mediators were followed. Additionally, the expression of Keap1, Nrf2, ECG, cardiac markers, and other downstream antioxidant enzymes were assessed. Treatment with AgNPs ameliorated the apoptosis, inflammation, and myocardial autophagy, regulated the PI3K/Akt/mTOR pathway, increased the antioxidant enzyme efficacies, and activated the Keap1/Nrf2/HO-1 pathway. The findings suggest that AgNPs may have a cardioprotective efficacy on myocardial infarction by mitigating the Keap1/Nrf2 pathway, GST, GPx, GSH, SOD, IL-1β, IL-6, TNF-α, NF-κB, Bax, Bcl2, caspase-9, caspase-3, and PI3K/Akt/mTOR pathway. Furthermore, the treatment decreased the infarct region size, attenuated the cardiac indicators levels, and mitigated immune cell infiltration and myocardial necrosis.
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                            Breast cancer (BC) continues to be a primary worldwide health concern despite the tremendous efforts made to deploy novel chemotherapeutic techniques for the treatment of BC. It is, therefore, essential to elucidate better plant-based compounds targeting deregulated signaling components in various cancer cell types. Our objective was to elucidate a potent targeted therapeutic approach by exploiting the anticancerous potential of carvacrol in MDA-MB-231 cells via employing silicon and in vitro approaches. In silico analysis was executed to identify the anticancer potential of carvacrol against BC via targeting crucial signaling component of the NOTCH pathway, namely Jagged-1 and its downstream target cyclin D1. In vitro , assays were also employed to display the antiproliferative potential of carvacrol at the mRNA level in MDA-MB-231 cells via targeting Jagged-1 and cyclin D1 genes. Docking studies using CB DOCK displayed better binding energy of carvacrol (Jagged-1: −5.0 and cyclin D1: −5.8) in comparison to the standard drug, 5-fluorouracil (Jagged-1: −4.5; cyclin D1: −4.6) against these crucial targets. Carvacrol potentially downregulated the expression of these crucial genes along with caspase-mediated apoptosis induction. However, more in vitro assays must be employed to validate its candidature for drug development against BC. This study provided a novel insight into the targeted therapeutic approach using natural products and deregulated signaling components for managing breast carcinoma.
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                            An ammonium chloride–Congo red (NH 4 Cl-CR) solution is presented as a potential sensing solution for aldehydes. Monofunctional aldehydes such as formaldehyde, acetaldehyde, benzaldehyde, and isobutyraldehyde caused changes in the pH of the sensing solution, producing a color transition from red-orange to violet to blue. This distinguished them from the other compounds, thereby acting as a qualitative test for the functional group. The NH 4 Cl-CR solution was also employed in making filter paper-based and silica gel-based sensors for formaldehyde and acetaldehyde vapors. These sensors responded positively towards the aldehyde gases through a color transition from pink to blue. The NH 4 Cl-CR mixture provides a simple and easy-to-handle reagent for the detection of both liquid and gaseous aldehydes which has potential applications in environmental monitoring.
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                        Abstract

                        
                            Colorectal cancer is known for its substantial impact on global morbidity and mortality, with higher prevalence in developed regions. This study delves into the potential treatment advantages of resveratrol (RSV) in addressing colorectal cancer. Apoptosis and gene expression associated with apoptotic factors were explored using Caco-2 cells, a pertinent model for colorectal adenocarcinoma. The effect of RSV on Caco-2 cell viability was investigated using MTT assay and neutral red uptake assay. The level of generated ROS was high in cells exposed to RSV. Likewise, the enzyme superoxide dismutase, responsible for converting ROS into hydrogen peroxide, was concurrently elevated. The effect of RSV on DNA damage was examined through the TUNEL assay. The gene expression analyses for pro-apoptotic elements were studied using qRT-PCR. Furthermore, the impact of RSV on the migration of Caco-2 cells was conducted through a wound-healing assay. Our results reveal RSV’s cytotoxicity on Caco-2 cells, showing dose-dependent inhibition of viability, indicating its promise as a treatment agent. The induction of cell death by apoptosis is substantiated by DNA damage. Notably, the upregulated expression of caspase-3, Bax, and p53 genes suggests RSV’s potential to modulate key apoptosis-related elements. In addition, RSV displayed an inhibitory effect on cellular migration, a significant ( p < 0.05 and p < 0.01) in cancer metastasis. These findings underscore RSV’s potential to be a multifaceted therapeutic agent targeting apoptosis and metastatic processes in colorectal cancer.
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                            Type 2 diabetes mellitus (T2DM) is a significant risk factor for osteoarthritis (OA), and metformin, as the main therapeutic drug for T2DM, has shown positive effects on OA without a clear mechanism. This study aimed to explore the protective effects and mechanisms of oral metformin in T2DM-induced OA. We identified differentially expressed genes, using the GSE117999 and GSE98918 datasets, and protein–protein interaction networks were analyzed using the MCODE algorithm in cytospace to finalize the OA hub genes (S100A8, S100A9, and S100A12). To validate whether S100A8, S100A9, and S100A12 are potential targets of action for OA, we randomly divided 40 SD rats into a control group (CG, n = 10) and a T2DM group ( n = 30). We modeled rats in the T2DM group with streptozotocin (35 mg/kg, i.p.) and a high carbohydrate and fat diet. Finally, 20 were randomly selected and divided into the T2DM group ( n = 10) and the treated group (Met + T2DM, n = 10), and the treated group was given Met (180 mg/kg/day) by gavage for 8 weeks. We subsequently used histological assessment to show that oral metformin mitigated the development of T2DM-associated OA as indicated by the OA Research Society International score and articular cartilage thickness, and immunohistochemistry also confirmed that metformin significantly reduced the expression of S100A8, S100A9, and S100A12 in the knee joints of OA rats. In conclusion, metformin demonstrated a protective effect against OA in T2DM-induced rats, slowing knee OA progression by inhibiting S100A8, S100A9, and S100A12 expression. These findings suggest potential biological targets for future OA treatments.
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                            Urinary incontinence is the major sign of menopause genitourinary syndrome and is usually related to the sexual dysfunctions. Fifty percent of menopausal women have menopausal urinary tract. Menopause genitourinary syndrome is a hypoestrogenic condition with external sexual, urological, and genital implications. The production of estrogen decline after menopause is an important parameter for urinary incontinence. Recently, nanotechnology has been applied as a remedial option for the genitourinary disease treatment. Silver nanoparticles were mediated by the Silybum marianum aqueous extract for the menopausal urinary incontinence treatment in ovariectomized rats in the current experiment. The green-formulated AgNPs@ Silybum marianum were characterized by FT-IR, TEM, SEM, and UV–Vis. The SEM findings prove the spherical morphology with size of 15–60 nm. The ovariectomized rats were treated by AgNPs@ Silybum marianum (5 and 20 µg/kg/day) for 56 days. According to the results, AgNPs@ Silybum marianum increased the urinary bladder weight and reduced the body weights in comparison with the untreated rats. AgNPs@ Silybum marianum rats indicated a dose-dependent amelioration for the acetylcholine contraction index. AgNPs@ Silybum marianum also ameliorated the levels of serum 17β-estradiol, urinary bladder hydroxyproline, triglyceride, cholesterol, LDL, HDL, ALP, AST, and ALT in the ovariectomized rats. Based on the experiment results, the recent formulation may be applied for the menopausal urinary incontinence treatment in humans after performing the clinical research.
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                            The tetrahydropyridine (THP) moiety is notably present in synthetic and natural products, playing a cardinal role in the food, cosmetic, and pharmaceutical industries. The THP structure is an instrumental constituent and is widely found in alkaloids that have therapeutic properties against inflammation, cancer, the nervous system, and bacterial infections. The use of THPs has gained traction, so it is imperative to increase the structural database through the synthesis of THP derivatives. The focus of this study is to make structural modifications to the benzene ring portion of the lead compound while keeping the pyridine ring constant. Eleven novel THP analogs were synthesized using a four-step synthetic approach involving partial reduction of N-substituted ylides into 1,2,3,6-THPs. The results illustrate that 11 THPs were successfully synthesized in low to moderate yields. Flash chromatography was utilized for purification. Proton nuclear magnetic resonance, deuterium oxide exchange, carbon nuclear magnetic resonance, infrared spectroscopy, and CHN elemental analysis were utilized to characterize the THP analogs. This study aids in contributing knowledge to the THP database.
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                            Plant-derived bioactive compounds displayed major therapeutic and chemo-preventive roles in the pathogenesis of numerous chronic malignancies such as cancer and enhanced oxidative stress and inflammation. Antioxidants found in food, such as genkwanin, may reduce oxidative stress and the release of cytokines or pathways that promote inflammation. The goal of this work is to summarize the potential for anticancer effects of genkwanin, a methoxyflavone that is present in a variety of plant species. This review examined and analyzed numerous research studies on identifying, isolating, measuring, and analyzing anticancer properties of genkwanin. The mechanisms involved cellular and molecular activities at various levels, including apoptosis induction and cancer cell growth and proliferation inhibition. Preclinical studies have demonstrated genkwanin’s effects and mechanism of action; however, further research is required to investigate its therapeutic potential thoroughly. Additional research is needed to further our understanding of the pharmacodynamic effects of genkwanin. Additional toxicological study is necessary to evaluate the clinical efficacy and safety of genkwanin, which would help scientists to elucidate a potent drug candidate for cancer management.
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                            This article covers 26 Pt( ii ) complexes of compositions Pt(η 3 -X 1 N 1 X 2 )(PL) (X 1,2 = O, C, or Se) and Pt(η 3 -N 1 N 2 X 1 )(PL) (X 1 = C, S, or Se). These complexes crystallized in two crystal classes: monoclinic (14 examples) and triclinic (12 examples). The heterotridentate ligand with monodentate PL builds up a distorted square-planar geometry around each Pt( ii ) atom. Each heterotridentate ligand Pt(η 3 -X 1 N 1 X 2 )(PL) creates two metallocyclic rings with a common N 1 atom of the O 1 C 2 N 1 C 3 O 2 , O 1 C 3 N 1 C 3 O 2 , O 1 C 2 NN 1 C 3 O 2 , C 1 C 2 N 1 C 2 C 2 , and Se 1 C 2 N 1 NC 2 Se 2 types. In Pt(η 3 -N 1 N 2 X 1 )(PL) complexes, the tridentate ligand with a common N 2 atom forms the following types of metallocyclic rings: N 1 C 2 N 2 C 2 C 1 , N 1 C 2 N 2 NCS 1 , and N 1 CNN 2 NCSe 1 . The total mean values of τ 4 for respective complexes as it grows in the sequence: 0.056 (Pt(η 3 -O 1 N 1 O 2 )(PL)) < 0.091 (Pt(η 3 -Se 1 N 1 Se 2 )(PL)) < 0.161 (Pt(η 3 -N 1 N 2 S 1 )(PL)) < 0.174 (Pt(η 3 -N 1 N 2 Se 1 )(PL)) < 0.188 (Pt(η 3 -C 1 N 1 C 2 )(PL)) < 0.211 (Pt(η 3 -N 1 N 2 C 1 )(PL)). The distortion of the square-planar geometry increases in the given sequences. The structural data (Pt–L, L–Pt–L) are analyzed and discussed with attention to the distortion of a square-planar geometry about the Pt( ii ) atoms as well as of trans -influence. Graphical abstract Structure of [Pt(η 3 -C 22 H 11 F 6 N 3 O 2 )(PPh 3 )]
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                        Abstract

                        
                            This research is dedicated to investigating the antioxidant potential and phytochemical composition of three distinct extracts derived from Vitex agnus-castus L. These extracts, prepared through aqueous (EXA), ethanolic (EXE), and methanolic (EXM) maceration, were chosen based on prior assessments of total polyphenol content in extracts obtained from five solvents with differing polarities: water, methanol, ethanol, acetone, and butanol. The study initiated with a comprehensive phytochemical analysis focusing on the determination of total polyphenols and flavonoids. The quantification of total polyphenols was carried out using the Folin–Ciocalteu method, while the AlCl 3 method was employed to assess flavonoids. In evaluating the in vitro antioxidant activity, we employed two well-established methods, 2,2-diphenyl-1-picrylhydrazyl (DPPH) and ferric-reducing antioxidant power (FRAP). The preliminary tests, gauging the efficacy of solvents, demonstrated that the order of optimal solvent selection was as follows: aqueous, methanolic, ethanolic, butanolic, and acetone. Consequently, the first three solvents were chosen for the preparation of the extracts. The phytochemical analysis unveiled that EXA exhibited the highest total polyphenol content, with an impressive value of 126.84 ± 1.24 mg EAG/g extract, whereas EXE exhibited the lowest concentration of total polyphenols, measuring at 117.26 ± 0.18 mg EAG/g extract. In contrast, EXM showcased a notably high flavonoid content, registering at 33.65 ± 1.04 mg EQ/g extract, while EXA displayed a comparatively lower flavonoid content at 14.93 ± 0.14 mg EQ/g extract. When assessing antioxidant properties, EXA emerged as the most potent against both DPPH and FRAP, recording values of 78.94 ± 1.84 and 203.27 ± 0.17 μg/ml, respectively. In contrast, the ethanolic extract exhibited relatively lower antioxidant activity, with values of 204.16 ± 1.87 μg/ml for DPPH and 307.10 ± 1.15 μg/ml for FRAP.
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                        Abstract

                        
                            Chenopodium ambrosioides , a member of the Chenopodiaceae family, is renowned for its toxic properties. Despite its toxicity, it has been traditionally utilized in various communities, particularly in pediatric contexts, for its vermifuge, antispasmodic, and antipyretic attributes. This study aims to unravel the phytochemical composition present in organic fractions and aqueous extracts obtained from the aerial components of C. ambrosioides . Furthermore, our objective is to evaluate the antioxidant activity of these extracts and fractions, coupled with a comprehensive examination of their toxicological effects. Polyphenols were quantified using the Folin–Ciocalteu reagent, flavonoids via the aluminum trichloride reagent AlCl 3 , and tannins using the vanillin method. Identification of bioactive compounds within the plant specimen was accomplished through GC-MS spectrophotometric analysis. The assessment of antioxidant activity employed DPPH, ferric (Fe 3+ ) ion antioxidant reducing power (FRAP), ABTS, and TAC methods, with quercetin, catechin, and ascorbic acid serving as standards. Dermoprotective activity was studied using the ultraviolet absorption test. The GC-MS analysis conducted on the aqueous extracts (EAI and EAM) and assorted fractions (FCH, FE, FB, and FA) revealed the presence of diverse chemical families encompassing alcohols, acids, terpenes, steroids, and phenolic compounds. The components identified in the investigated samples, including trans -ascaridol glycol, palmitic acid, phenol, octadecadienoic acid, isoascaridol, eicosanoic acid, 2-methoxy-4-vinyl phenol, mexiletine, and thymol, are postulated as potential contributors to the observed antioxidant activity inherent in the plant extracts and fractions. Our findings highlight the remarkable antioxidant potential of Chenopodium ambrosioides , with the ethyl acetate fraction exhibiting the highest activity (IC 50 = 0.54 mg/ml) in the DPPH test. In the FRAP and ABTS tests, the n -butanolic and ethyl acetate fractions demonstrated superior activity (IC 50 = 4.43 mg/ml, 12.9 mg/ml and IC 50 = 1.6 mg/ml, 4.54 mg/ml, respectively). Conversely, the TAC test revealed that the macerated aqueous extract displayed the highest activity (316.33 mg Eq AG/g), followed closely by the n- butanolic fraction (250.67 mg Eq AG/g). These outcomes can be attributed to the abundant presence of phenolic compounds in the n- butanolic and ethyl acetate fractions, as well as the macerated aqueous extract, playing a pivotal role in the observed antioxidant activity. Additionally, our investigation of the dermoprotective activity demonstrated robust efficacy in the ethyl acetate fraction (FE) and the n- butanolic fraction (FB) compared to the standard agents employed (ZnO and methyl salicylate). Overall, our comprehensive studies affirm that the extracts and fractions derived from C. ambrosioides manifest moderate antioxidant activities alongside significant dermoprotective potential, elucidated by the presence of phenolic compounds in moderate quantities within the plant.
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                            The green synthesis pathway for silver nanoparticles (AgNPs) used in bacterial treatment is regarded as crucial because of its cost-effectiveness, nontoxicity, and eco-friendliness. During the present work, the mangliculous marine fungi Amarenographium solium isolated from the Arabian Gulf Coast of Saudi Arabia were utilized for the synthesis of AgNP, through the bio-reduction of aqueous silver nitrate (AgNO 3 ) solution. The success in AgNP synthesis was visually identified by the development of dark brown color in the cell-free filtrate and was further confirmed by ultraviolet–visible spectroscopy, which showed a peak at 425 nm. The AgNPs produced were further characterized using X-ray diffraction data analysis that proved the bioreduction of silver to 20 nm, and transmission electron microscopy revealed the formation of well-dispersed spherical nanoparticles with an average mean size of 12 nm. The optimization reaction parameters of temperature, pH, and metal salt concentration were carried out and resulted in a combination of 30°C, 7 and 1.5 mM, respectively, for rapid and maximum yield production. The antibacterial activity of the produced nanoparticles was evaluated using the two-fold microdilution method and showed a minimum inhibitory concentration of 9.375 μg/mL of AgNP against multiple drug-resistant bacterial strains.
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                        Abstract

                        
                            Lablab ( Lablab purpureus L.) Sweet “white” is a vegetable crop belonging to the Fabaceae family, and it has been used in many ways as food, ornamental plant, green manure, and medicinal. In contrast, zinc oxide nanoparticles (ZnO NPs) play an important role in plant growth and development. The aim of this current study was to investigate the impact of biogenic ZnO NPs on the growth, development, and antioxidant system of L. purpureus (Sweet). Thus, different concentrations (0.0, 10, 25, 50, and 100 mg/L) of biogenic ZnO NPs were used. The seeds of Lablab were immersed into the concentrations of ZnO NPs for 24 h and cultivated in sterilized soil. Next, after 2 months of growth under greenhouse conditions, the morphological and physico-biochemical parameters were evaluated. In general, the recorded results showed that the biogenic ZnO NPs have a significant impact on germination, fresh and dry biomass of the Lablab crop. The same results were observed with photosynthetic pigments, carotenoids, total protein content, enzyme activity, and phenolic comments. Also, the accumulation of nutrients such as nitrogen and zinc in edible tissue was increased in response to the addition of ZnO NPs. Moreover, the scavenging ability of sample methanolic extract to diphenyl-2-picryl-hydrazyl, azino-bis-3-ethylbenzothiazoline-6-sulfonic acid, and hydrogen peroxide was affected by the addition of biogenic ZnO NPs. Furthermore, the level of gene expression under ZnO NPs can be investigated for a better understanding of the process that leads to improving the growth and development of crops.
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                            Nanomaterials have become integral in various aspects of agricultural practices, including the development of nano-fertilizers for optimized crop nutrition. This study explores the application of green-synthesized iron (Fe) and molybdenum (Mo) nanoparticles, as well as their composites, using a guava leaf extract (GLE). The focus is on assessing their impact on nitrogen fixation and growth in tomato plants ( Solanum lycopersicum ). The nanoparticles were characterized through Fourier Transform Infrared Spectroscopy, Ultraviolet Diffused Reflectance Spectroscopy, Raman Spectroscopy, and X-ray diffraction analysis. The experiment involved two application methods (soil and direct plant spraying) with varying nanoparticle concentrations. Results indicate that the 1% composite nanoparticles applied to the soil and 3% Mo directly on plants yield the most favorable growth and nitrogen uptake in S. lycopersicum . Notably, the 1% composite treatment demonstrated significant enhancement in shoot length, number of branches, and shoot diameter at all three growth stages. Conversely, the 3% Mo treatment when applied directly to plants exhibited optimal results showing substantial shoot length, number of branches, and shoot diameter. Post-experimental soil nutrient analysis further revealed the nuanced effects of nanoparticle applications with 1% composite treatments enhancing nutrient availability compared to control and other concentrations. This research contributes to the evolving field of agri-nanotechnology emphasizing the importance of nanoparticle concentration and application method in influencing plant development and nutrient uptake, paving the way for sustainable agricultural practices.
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