
GREEN SYNTHESIS OF SILVER NANOPARTICLE USING CALOTROPIS PROCERA LEAVES AND ITS ANTIMICROBIAL EFFECT ON SOME BACTERIAL AND FUNGAL ISOLATES.  

BY
ADENIYI MARYAM MORENIKEJI
HND/23/SLT/FT/0505

A PROJECT SUBMITTED TO THE DEPARTMENT OF SCIENCE
 LABORATORY TECHNOLOGY, INSTITUTE OF APPLIED 
SCIENCES (IAS), KWARA STATEPOLYTECHNIC, ILORIN

IN PARTIAL FULFILMENT OF THE REQUIREMENT FOR THE 
AWARD OF HIGHER NATIONAL DIPLOMA (HND) DEGREE IN
SCIENCE LABORATORY TECHNOLOGY, INSTITUTION OF 
APPLIED SCIENCES (IAS), MICROBIOLOGY UNIT
KWARA STATE POLYTECHNIC ILORIN

JULY, 2025








i


   

CERTIFICATION

This is to certify that this project research was written by ADENIYI MARYAM MORENIKEJI, HND/23/SLT/FT/0505 and submitted to the Department of Science Laboratory Technology, Microbiology Unit, Institute of Applied Science (IAS), Kwara State Polytechnic, Ilorin and has been read and approved IN partial fulfillment for the award of Higher National Diploma (HND) in Science Laboratory Technology.


-----------------------------						-------------------------
MRS. E.O OYAGBOLA						 DATE
       (SUPERVISOR) 



  --------------------------------------					-------------------
        MISS AHMED T							DATE
  (H.O.U MICROBIOLOGY UNIT) 



-------------------------------------					-------------------------
DR USMAN ABDULKAREEM					DATE
             (H.O.D SLT) 


-------------------------------------					-------------------------
EXTERNAL EXAMINER						DATE
              









ii


DEDICATION
This project work is dedicated to almighty Allah, the merciful and sufficient God and to my parents, Mr. and Mrs Adeniyi, my siblings and my supervisor for their support and to other people I may not mention who has impacted my journey one way or the other.

















iii                              





ACKNOWLEDGEMENT

All glory is to the beneficent, the merciful, and the creator, the one who has been guiding me throughout this journey and ensured my safety. I give thanks to Allah (SWT) for everything.

I acknowledge my supervisor, Mrs E.O. Oyagbola for her guidance and patience throughout my project and to other lecturers who have impacted one thing or the other, May Allah continue to grant you wisdom and understanding.

And to my parents, Mr. and Mrs. Adeniyi, thank you for all the support is it financially, mentally, emotionally, may Allah perfects everything that concerns you.

Everyone who contributed to this project, including colleagues, friends, and support, your collective efforts have made this project possible and I appreciate your contributions.

Thank you all for being part of this journey and for helping me achieves this milestone. May God bless you all!

To crown it all, I congratulate myself on my successful completion of my programme in Kwara State Polytechnic.

























TABLE OF CONTENT

Title page												i
Certification												ii
Dedication												iii
Table of content											iv
Abstract												vi
CHAPTER ONE
1.0    Introduction											1
1.1     Literature Review										3
1.1.1 Overview of Silver nanoparticles and their antimicrobial properties.		6       
1.1.2 Protocols for the Biosynthesis of Silver Nanoparticles (AgNPs).			13
 1.1.3 Plant-mediated Biogenic Synthesis of AgNPs and their Antimicrobial Activity. 16
1.1.4 Calotropis procera’s medicinal properties and Potential Application.		26
1.2 Research Aim and Objectives.								33	 
1.3 Research Problems.										34
CHAPTER TWO
2.0 Materials and Methods.									35
2.1 Collection of Plant Extract and Bacterial and Fungal Isolates.				35
2.2 Preparation of Calotropis procera extract and Silver nitrate.				36
2.3 Synthesis of Silver nanoparticles using leaf extracts (Phytochemical properties)	 37
2.4 Characterization of Silver nanoparticles.							40
2.5 Antimicrobial activity Assays.								47
CHAPTER THREE
3.0 Result												50
3.1 Phytochemical analysis.									50
3.2 Green synthesis of silver nanoparticle using leaf extract.				51
3.3 Characterization of synthesized nanoparticles.						52
3.4 Antimicrobial activity evaluation.								55



CHAPTER FOUR
4.1 Discussion.											58
4.2 Conclusion.											62
REFERENCES										 	65-73























V





                              		ABSTRACT
In this study, Silver nanoparticles were successfully synthesized using Calotropis procera aqueous leaf extract. The effect of the whole extract and some of its phytochemicals on the particle distribution was determined while other characterizations such as UV-VIS spectrophotometer, Fourier transform infrared (FTIR) spectroscopy, Scanning electron microscopy (SEM) were carried out. The antimicrobial activity against selected microorganism was also studied using the agar diffusion method. The leaf extract showed the presence of phenols, flavonoids, saponins, steroid, terpenoids, alkaloids, and tannins. The UV-vis spectra displayed the characteristics Plasmon resonance at 400nm, The FTIR plots highlighted important functional groups including peaks between 3430.17 cm-1, 2966.00 cm-1, and 1753.00cm-1 respectively confirming  the formation of Silver oxide. Calotropis procera/AgNo3 displayed significant antimicrobial activity against Klebsiella pneumoniae , Pseudomonas spp, Penicillum spp., Aspergillus spp,. Trichoderma spp., while no activity was recorded Escherichia coli ,Staphyloccus aureus, Salmonella typhi, Rhizopus spp. This study indicated that Calotropis procera was suitable for the synthesis of silver with properties that suggested that it could be potentially applied as antimicrobial nanofillers.
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