
INFLUENCE OF DIFFERENT METHODS ON THE EXTRACTION OF 
THE ZERUMBONE FROM ZINGIBER ZERUMBET 

NUR FARIHAN NAZAMUDIN 

Final year Project Report Submitted in 
Partial Fulfilment of the Requirement for the 

Degree of Bachelor of Science (Hons.) Apllied Chemistry 
in the Faculty of Applied Sciences 

Universiti Teknologi Mara 

APRIL 2009 



This Final Year Project Report entitled "INFLUENCE OF DIFFERENT METHODS 
ON THE EXTRACTION OF THE ZERUMBONE FROM ZINGIBER 
ZERUMBEV was submitted by Nur Farihan Nazamudin, in partial fulfillment of the 
requirements for the Degree of Bachelor of Science (Hons.) Applied Chemistry, in the 
Faculty of Applied Sciences, and was approved by 

lorjanah Yury 
Supervisor 

B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi Mara 

40450 Shah Alam 
Selangor 

J*gjft 
Dr. Nor Azah Mohd Ali 

Co-supervisor 
Department of Medicinal Plants Devision 

Forest Research Institute Malaysia (FRIM) 
51209 Kepong 

Selangor 

Cik SabgpaM. Yahaya 
Project Coordinator 
B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi Mara 
40450 Shah Alam 
Selangor 

to-
Prof. Madya Dr. Yusairie Mohd 
Head of Programme 
B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi Mara 
40450 Shah Alam 
Selangor 

Date: *£ j ^ j0<\ 

ii 



ACKNOWLEDGEMENTS 

Firstly, I am very grateful to Allah s.w.t for giving me the strength to overcome 
obstacles arises during implementing my final year project process and opportunity to 
complete this thesis within the time. 

Upon completion of this project, I would like to express my gratitude to many parties. 
My heartfelt thanks goes to my supervisor, Pn. Norjanah Yury for all her helps and 
guidance in completing this research. 

Thousands of thanks to my co-supervisor, Dr.Nor Azah Mohd Ali at Forest Research 
Institute Malaysia (FRIM) for the helps, knowledge and permit me to use all the 
facilities that are available at their lab to accomplished my research there. Not forgotten 
to Cik Saidatul Husni Saidin, Pn. Mailina Jamil, En Mohd Faridz, En. Abd Majid and all 
the staffs involved in helping me implementing my research all the ways from sample 
preparation steps until analysis of sample. 

To my family and my friends who had always supported and give ideas in completing 
my research, thank you so much and I really appreciated it. 

Lastly, to those that involved either directly or indirectly in finishing my final year 
project. Thank you to everyone. 

in 



TABLE OF CONTENTS 

PAGE 

ACKNWOLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vii 
LIST OF FIGURES viii 
LIST OF ABBREVIATIONS ix 
ABSTRACT x 
ABSTARK xi 

CHAPTER 1 INTRODUCTION 
1.1 Background 1 

1.1.1 Problem statement 2 
1.2 Significance of study 3 
1.3 Obj ectives of study 5 

CHAPTER 2 LITERATURE REVIEW 
2.1 Introduction of Zingiberaceace family 6 
2.2 Zingiber zerumbet 7 
2.3 Physical properties of Zingiber zerumbet 9 
2.4 Chemical properties of Zingiber zerumbet 10 

2.4.1 Monoterpenoids and sesquiterpenoids 12 
2.4.4.1 Zerumbone 12 

2.4.4.4.1 Zerumbone as medicinal purpose 13 
2.4.2 Gingerols and Shogaols 14 

2.5 Phytochemical, Pharmacological and toxicological properties 15 
of Ginger 
2.5.1 Antioxidant 15 

2.5.2 Anti-inflammatory 16 
2.5.3 Anti-microbial 17 
2.5.4 Toxicological properties of ginger 18 

2.6 Preparation of essential oil 18 
2.6.1 Hydrodistillation 20 
2.6.2 Supercritical fluid extraction 21 

iv 



ABSTRACT 

Zingiber zerumbet or known as lempoyang in Malaysia is one of the Zingiberaceae 
family commonly used as an ingredients in Indo-Malaysian traditional medicines, health 
supplements and tonics. Oil of Z zerumbet was obtained by hydrodistillation and 
Supercritical Fluid extraction (SFE). The oil were analyzed by a combination of 
capillary GC and GC/MS. The chemical components were determined by comparing 
their mass spectral with those from the mass spectral database library and conformations 
by kovats index calculation. Twenty one chemical components were identified from the 
rhizomes of Z zerumbet obtained by hydrodistillation and much lesser chemical 
components ranging from 13-16 were discovered by SFE method. The results showed 
that the extraction of chemical compounds by SFE can be specified by controlling 
numerous parameter variables as compared to hydrodistillation. Based on 
hydrodistillation, the essential oil yield was 1.67% (v/w). For SFE, the extract oil yield 
varied from 0.20-1.80% (w/w) under different parameter conditions. The most major 
component of essential oil obtained by hydrodistillation was zerumbone comprising 
37.60% of the total oil. Other major chemical components in hydrodistillation method 
were camphene (8.70%), a-humulene (4.33%), camphor (2.72%), humulene epoxide II 
(2.67%). Whereas, the most major component of extract oil obtained by SFE was also 
zerumbone comprising 60.30% at optimum condition of pressure 100 bar with 
temperature 50°C. Other major chemical components in SFE method were a-humulene 
(11.28%) and humulene epoxide II (2.29%) both appeared at optimum condition of 
pressure 100 bar with temperature 40°C. The result revealed that, zerumbone is the most 
major compound found in the oil of Z zerumbet rhizome. Compound of interest can be 
extracted and make undesirables compound almost negligible by considering various 
parameter condition when SFE method is used. SFE offer several advantages over 
hydrodistillation for future application. 
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