
EXTRACTION AND CHARACTERIZATION OF POLYPHENOLIC 
POLYSACCHARIDE CONJUGATES FROM THE LEAVES OF 

Plectranthus amboinicus 

N85 µALIAH µA4ILAH BIN7I 5AHMA7 

BACHELOR OF SCIENCE (HONS.) CHEMISTRY 
WITH MANAGEMENT 

FACULTY OF APPLIED SCIENCES 
UNIVERSITI TEKNOLOGI MARA 

FEBRUARY 2023 



 
EXTRACTION AND CHARACTERIZATION OF POLYPHENOLIC 

POLYSACCHARIDE CONJUGATES FROM THE LEAVES OF Plectranthus 
amboinicus 

 

 
 
 
 
 
 
 
 
 

N85 µALIAH µA4ILAH BIN7I 5AHMA7 

 
 
 
 

 
 
 
 
 
 

Final Year Project Submitted in 
Partial Fulfilment of the Requirements for the 

Degree of Bachelor of Science (Hons.)  
Chemistry with Management 

in the Faculty of Applied Sciences 
Universiti Teknologi MARA 

 
 
 
 
 

FEBRUARY 2023 



This Final Year Project Report entitled ³Extraction and Characterization of Polyphenolic 

Polysaccharide Conjugates from the leaves of  Plectranthus amboinicus´ was submitted by 

Nur µAliah µAqilah binti Rahmat in partial fulfilment of the requirements for the Degree Bachelor 

of Science (Hons.) Chemistry with Management, in the Faculty of Applied Sciences, and was 

approved by  

_____________________________________ 
Dr. Nurul Zawani binti Alias 

Supervisor 
B. Sc. (Hons.) Chemistry with Management

Faculty of Applied Sciences 
Universiti Teknologi MARA 

02600 Arau 
Perlis 

__________________________  ______________________________ 

Dr. Siti Nurlia Ali   Dr. Zuliahani Binti Ahmad 
Project Coordinator  Head of Programme 
B. Sc. (Hons.) Chemistry with Management B. Sc. (Hons.) Chemistry with Management
Faculty of Applied Sciences Faculty of Applied Sciences
Universiti Teknologi MARA Universiti Teknologi MARA
02600 Arau 02600 Arau
Perlis Perlis

Date : __________________ 

USER
Pencil

USER
Pencil



TABLE OF CONTENTS 

 

 

                     Page 
ACKNOWLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES    vii 
LIST OF ABBREVIATIONS viii 
ABSTRACT ix 
ABSTRAK x 

 
 

CHAPTER 1 INTRODUCTION  
1.1     Background of the study 1 
1.2     Problem statement 3 
1.3  Significance of study 4 
1.4     Objectives of study 5 
1.5     Scope and limitation of study 5 

 
 
CHAPTER 2 LITERATURE REVIEWS  
2.1      Plectranthus amboinicus 7 
2.2      Chemical constituents of P. amboinicus 10 
2.3      Bioactivities of P. amboinicus 12 

2.3.1    Antibacterial activities   12 
2.3.2     Antifungal activities 13 
2.3.3     Antitumor activities 13 
2.3.4    Respiratory disease treatment 14 

2.4       Polyphenolic polysaccharide conjugates 14 
2.5       Extraction of polyphenolic polysaccharide conjugates 16 

 
 

CHAPTER 3 METHODOLOGY  
3.1      Materials 19 
3.2      Chemicals 19 
3.3      Instrumentations 20 
3.4      Polysaccharide polyphenolic conjugates extraction 20 
3.5     Characterization of polysaccharide-polyphenolic conjugates from P. 

amboinicus 21 
3.5.1 FT-IR analysis 22 
3.5.2 Total phenolic content (TPC) 22 
3.5.3 Sulfuric acid-UV method 23 
3.5.4 Protein content 25 

 
 



ix 
 

ABSTRACT 

 

 

EXTRACTION AND CHARACTERIZATION OF POLYPHENOLIC 
POLYSACCHARIDE CONJUGATES FROM Plectranthus amboinicus 

 
 

Plectranthus amboinicus has been used in folk medicine to treat asthma and relieve colds, 
headaches, and fevers. It is frequently used due to its inexpensive cost, ease of availability, 
and low risk of adverse effects. The leaves have been shown to be potentially used as a 
bronchodilator and anti-Mycobacterium tuberculosis in guinea pigs. Other than that, P. 
amboinicus can be a possible antitussive drug since the presence of polyphenolic 
polysaccharide (PP) conjugates in Lythrum salicaria and Erigeron canadensis produces 
antitussive properties in treating cough. Therefore, this study aims to extract the 
polyphenolic polysaccharide conjugates from P. amboinicus using reflux, to determine the 
functional groups of polyphenolic polysaccharide conjugates of P. amboinicus using 
Fourier-transform infrared (FTIR) spectroscopy, and to evaluate the concentration of total 
phenolic content (TPC), total carbohydrates content (TCC), and protein content using the 
colorimetric analysis. In this study, the percentage yield of polyphenolic polysaccharide 
conjugates from P. amboinicus is 1.5 %. The FTIR spectrum showed the hydroxyl (O-H) 
groups for saccharides and phenolic, C=C for alkene groups in phenolic, C-O and C-OH for 
alcohol groups of the saccharide rings, and COO- ester groups for saccharides. The total 
phenolic content for P. amboinicus leaves extract is 44.66 mg GAE/g extract, the 
carbohydrate content observed is 13.9%, and the protein content obtained is 0.08 mg/ml. 
Based on these findings, P. amboinicus extract contains polyphenolic polysaccharide 
conjugates. Overall, this study is a preliminary study to develop P. amboinicus polyphenolic 
polysaccharide conjugates from P. amboinicus leaves as antitussive drugs. 

  




