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ABSTRACT 

 

In the current study, we used the leaves of Glycosmis pentaphylla as the carbon source to 

synthesize carbon quantum dots (CDs) utilising a one-step hydrothermal process without the 

use of extra chemical reagents or functionalization. Under UV light, the CDs fluoresced blue 

as they were being created. They have surface functional groups like carboxyl and hydroxyl 

groups, are biocompatible, have high fluorescence, and are well soluble in water. Ciprofloxacin 

has been shown to enhance the luminous intensity of CDs, and a linear association between 

fluorescence intensity and ciprofloxacin concentration was seen over a wide range of 

concentrations. These outstanding qualities make the CDs suitable for use in biomedical fields. 

Keywords: Carbon quantum dots, sensing, ciprofloxacin, fluorescence enhancement, drugs 

 

 

 

  



1 
 

Muehlenbeckia platycladaDerived Carbon Quantum 

Dots for the Highly Selective and Sensitive Detection 

of Ciprofloxacin 

 

A Dissertation submitted in partial fulfilment of the requirements for the award of the Degree 

 of 

Master of Science in Chemistry 

By 

                                                                AMRUTHA P N  

                                                                 (CCAWMCH015) 

                                                                     Submitted to 

 

                           

 

                            THE DEPARTMENT OF CHEMISTRY 

CHRIST COLLEGE AUTONOMOUS IRINJALAKUDA, 680125 

 

Under guidance of 

June 2024 

  



2 
 

 

 

 

 

 

 

 

 

 

 

 

 

  



3 
 

                                  SCHOOL OF CHEMICAL SCIENCES 

MAHATMA GANDHIUNIVERSITY 

                                    Kottayam-686 560, Kerala, India 

 

                               CERTIFICATE 

 

This is to certify that the dissertation entitled “Muehlenbeckia platycladaDerived Carbon 

Quantum Dots for the Highly Selective and Sensitive Detection of Ciprofloxacin” submitted 

by Ms. AMRUTHA P N (Reg No: CCAWMCH016 ) to CHRIST COLLEGE AUTONOMOUS, 

Irinjalakuda in partial fulfilment of the requirements for the award of the degree of Master of 

Science in Chemistry, is a record of original and independent work carried out by her at the School 

of Chemical Sciences, Mahatma Gandhi University, Kottayam, Kerala during the month of April 

2024. No part of this project has been submitted elsewhere for award of any other degree or 

diploma. 

 

 

 

 

                                                                                           Dr.BEENA MATHEW 

Kottayam                                                                           (External Supervisor) 

June 2024                                                                           Senior Professor 

                                                                                           School of Chemical Sciences 

                                                                                           Mahatma Gandhi University 

                                                                                           Kottayam-686 560      

 

 

 



4 
 

 

 

 

CERTIFICATE 

 

This is to certify that Ms. AMRUTHA P N (Reg No:CCAWMCH016) has successfully 

completed her project wok entitled “Muehlenbeckia platycladaDerived Carbon Quantum Dots 

for the Highly Selective and Sensitive Detection of Ciprofloxacin” under the guidance of Dr. 

Beena Mathew, Senior Professor, School of Chemical Sciences, Mahatma Gandhi University, 

Kottayam, during the month of April 2024 for the partial fulfilment of the award of the Degree of  

MASTER OF SCIENCE in CHEMISTRY, Christ College Autonomous Irinjalakuda. 

 

 

 

  

                                                                                                                      Ms Famy Francis 

                                                                                                                     (Internal supervisor) 

                                                                                                              Assistant professor 

                                                                                                             Christ College Autonomous 

                                                                                                              Irinjalakuda Kerala 680125 

 

 

 



5 
 

 

 

                    TABLE OF CONTENTS 

 

 

● DECLARATION 

● CERTIFICATE 

● ACKNOWLEDGEMENT 

● ABSTRACT 

● CHAPTER 1- INTRODUCTION 

● CHAPTER 2-REVIEW OF LITERATURE 

● CHAPTER 3-AIM AND SCOPE OF WORK 

● CHAPTER 4-MATERIALS AND METHODS 

● CHAPTER 5-RESULTS AND DISCUSSIONS 

● CHAPTER 6-CONCLUSION 

● REFERENCES 

 

 

 

 

 

 



6 
 

 

 

 

DECLARATION 

 

I hereby declare that the dissertation entitled “Muehlenbeckia platycladaDerived Carbon 

Quantum Dots for the Highly Selective and Sensitive Detection of Ciprofloxacin” is the original 

work done by me, under the supervision and guidance of Dr. Beena Mathew, Senior Professor, 

School of Chemical Sciences, Mahatma Gandhi University, Kottayam, in partial fulfilment of the 

requirements for the award of the degree of Master of Science in Chemistry of Calicut University. 

No part of this dissertation has been presented earlier to award any degree, diploma, or other titles 

of recognition. 

 

 

Kottayam                                                                                   AMRUTHA P N 

June 2024                                                                                  Msc Chemistry 

                                                                                                  Christ College Autonomous 

                                                                                                  Irinjalakuda Kerala,680125 

 

 

 

 

 

 

 



7 
 

 

 

ACKNOWLEDGEMENT 

 

At the very outset of this report, I would like to extend my sincere obligation to all the persons who 

have helped me in this endeavour. Without their active guidance, help, cooperation, and 

encouragement, I would not have made headway in the project. 

I bow my head and offer my thanks to God Almighty for the never-failing grace and blessings to 

complete the project work. 

I express my gratitude to our Head of the Department, Ms. Greeni K I for providing an opportunity 

to do the project work. 

I express my heartfelt gratitude to my external supervisor Dr. Beena Mathew, Senior Professor, 

School of Chemical Sciences, Mahatma Gandhi University, Kottayam, Kerala, for allowing me to 

do my M.Sc. project under her supervision. I thank her for her guidance, continued assistance, 

encouragement, and involvement throughout my research work. 

I am grateful to Dr. Anitha C Kumar, Director, School of Chemical Sciences, Mahatma Gandhi 

University, Kottayam, Kerala, for permitting me and providing the necessary facilities for this 

work. I also take this opportunity to thank all the other teaching and non-teaching members of the 

School of Chemical Sciences for their help and support. 

I sincerely thank Ms. Jincy Mathew andMs. Neena John Plathanam Research Scholars, School 

of Chemical Sciences, Mahatma Gandhi University, Kottayam, Kerala, for their great support, 

guidance, and timely assistance during my project work. 

I am also greatly obliged to all members of the Department of Chemistry for their valuable 

suggestions, support, and inspiration which have enabled me to complete it successfully. 

I also acknowledge with a deep sense of reverence, my gratitude towards my parents and members 

of my family, who has always supported me morally as well as economically. 



8 
 

Last but not least gratitude goes to all of my friends, who directly or indirectly helped me to 

complete this project report. 

AMRUTHA P N 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 
 

 

ABSTRACT 

 

In the current study, we used the leaves of Muehlenbeckia platyclada  as the carbon source to 

synthesize carbon quantum dots (CQDs) utilizing a one-step hydrothermal process without the use 

of extra chemical reagents or functionalization. Under UV light, the CQDs fluoresced blue as they 

were being created. They have surface functional groups like carboxyl and hydroxyl groups are 

biocompatible, have high fluorescence, and are well soluble in water. Ciprofloxacin has been 

shown to enhance the luminous intensity of CQDs, and a linear association between fluorescence 

intensity and ciprofloxacin concentration was seen over a wide range of concentrations. These 

outstanding qualities make the CQDs suitable for use in biomedical fields. 

Keywords: Carbon quantum dots, sensing, ciprofloxacin, fluorescence enhancement, drugs 
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ABSTRACT 

Electro-organic synthesis has received increasing attention due to growing need to 

develop safe and environmentally friendly synthesis for organic molecules. In 

conventional organic synthesis the energy is supplied to reactant molecules as thermal 

energy via heating, but this method has higher energy loss. In electro-organic synthesis 

this energy source is replaced by electric current which is a reliable source of energy. 

This study is the electro-organic synthesis of N-Phenyl Pyrrole and (Phenyl ethynyl) 

Copper (I). The synthesis of N-Phenyl Pyrrole is done by Linear Sweep Voltammetry 

and confirmed by GC-MS and NMR Spectrum. The of (Phenyl Ethynyl) Copper(I) is 

done by chronoamperometry and confirmed by FT-IR
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ABSTRACT 

The synthesis of PVDF nanofibers and their application in various fields through the utilization 

of their piezoelectric behavior are highlighted in this work. Piezoelectric properties in PVDF 

have attracted more interest due to AlN's ability to enhance the piezoelectricity and promote 

the production of the β phase content. Only the β phase has good electricity. This study used 

two processes to create lightweight polymer composites based on PVDF-AlN: solution-casting 

and electrospinning methods. The electrospun PVDF nanofiber film with different 

compositions of AlN achieved a high β-phase concentration, increasing the piezoelectric output 

voltage of PVDF/AlN nanofiber film-based piezoelectric nanogenerators (PNG). A device with 

1 wt% PVDF/AlN composite was fabricated, resulting in a higher output voltage of 2 V than 

pure PVDF fiber. The device is tested by using finger tapping to generate electrical energy. 

The study aims to explore the use of piezoelectric devices for energy storage. The 

characterization analysis used SEM, XRD, FT-IR, and Raman spectroscopy. The results 

showed promising potential for utilizing piezoelectric devices in energy storage applications. 

Further research is needed to optimize the performance and efficiency of these devices for 

practical implementation. 

Keywords: polymer nanocomposites, PVDF, AlN, piezoelectric, energy harvesting  
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