
EFFECT OF EXTRACTION METHODS ON ESSENTIAL OIL 

CONTENTS OF BAECKEA FRUTESCENS (BERUNGGIS) 

CHEE LYE YUNG 

DISSERTATION SUBMITTED IN PARTIAL 

FULFILMENT OF THE REQUIREMENTS FOR THE 

DEGREE OF BACHELOR OF SCIENCE WITH HONOURS 

INDUSTRIAL CHEMISTRY PROGRAMME 

SCHOOL OF SCIENCE AND TECHNOLOGY 

UNIVERSITY MALAYSIA SABAH 

APRIL, 2007 

~ - i UMS 
A.,-.2,~.,I 

S, R , \\ UNIVERSITI MALAYSIA SABAH 



PUMS99:1 
UNIVERSlTI MALAYSIA SABAH 

' . BORANG PENGESAHAN STATUS TESIS@ 

JUnUL: i?fFE-CT Or E~TF-ACTICJN METHOpS oN 
ES;SENTlAL oIL CDNTENTS' or BACkEA F/CuTES: 

Ijazah: 

SF..s1 PENGAJIAN: ~ott {:l.oot" 

Saya CUE£- L,{ e Y Lf ('J g 

I (HURUF BESAR) 
mcngal-u mcmbenarkan tcsis (LPSlSaljanalDolctor Falsafah)· ini·disimpan di Pcrpusta:kaan Uni\'crsiLi 

I Malaysia Sabah deng'llo syarat-syarat k:cgunaan scperti bcrikut 

I. T csis adalah hamulik Universiti Malaysia Sabah. 
2. ~erpustakaan Unive~iti Malaysia Sa.bah dibenukan mcmbuat salinan untuk tujuan pengajian sabaja. 
3. Pcrpustakaan dibcnarbn membuat salinan tesis iN scbagai baha.n pcrtukaran antan institusi pcogajiao 

tinggi. 

4 . "Sila tandakan ( I ) 

D 
D 
D 

PERPUSIAKAA~ .. 
UMtVERStUc~f~~~~Jt m~r!!t yang berdarjah keselamatan atau 

strUT 

TERHAD 

TIDAK TERHAD 

~' 
(TANDA TANGAN PENUUS) 

Ala.m.:ltTctar : i' - 5 ~ ) Fe;~S:If+i!",rJ 
P.It'iPt: rE12-(,I~orJq cit-TV 
lVI/cIa Ilqou FENA-Ntq 
M 1+ L. P-. ~-=--___ _ 

Ta~k.h : I ~ ;;t-pl-i l 'J-a a7: 
.~ 

c AT A T A.J~.: .. Potong yang tidak bcrkcnun . 

1cepcnti!lgan Malaysia seperti yang tetmaktub di d.ala.m 
AKTA:RAl:{SIA RASMl t972) 

(MengandWlgi maklumat TERHAD yang tclah ditentukan 
olch organisasilbadan di maDa pcnyC\idikan dijalankan) 

Diiahkan oleh 

AN PUSTAKA WAN) 

Nama Penyc\ia 

Tarikh: __________ _ 

•• Iika Icsis ini SULIT atau TERHAD. sil" lampirkan SlJrll daripada pihak bc:rkua.worganisasi 
herlccnUl\ dengan menyatalcan selcaJi SCbllb dan Icmpoh Icsis ini pcrlu dilcdaskan scbagai SU LIT 
dan TERHAD. 

@ Tesis dimaksudkan ,cbagai lesis bagi Iju...ah Doktor Falsll..'<Ah dan Sarjana socara penyelidikan, a!au 
discrtasi bag; pcncajilll1 sccan ketja k\lmJs dan pcnyclidikan. atau Laporan Projck Sarjana Muda 
(LPSM). 

UMS 
UNIVERSITI MALAYSIA SABAH 



11 

DECLARA TION 

I hereby declare that this dissertation is based on my original work, except for quotation 

and summaries each of which have been fully acknowledged. 

CHEE LYE YUNG 

HS 2004-1 931 

P£RPUSTAKAAN 
UNIYERSITI MAlAYSIA SABAH 

APRIL, 2007 

11 

UMS 
UNIVERSITI MALAYSIA SABAH 



III 

VERIFICATION 

NAME:CHEELYEYUNG 

TITLE: EFFECT OF EXTRACTION METHODS ON ESSENTIAL OIL 

CONTENTS OF BAECKEA FRUTESCENS 

SUPERVISOR 

(DR. HOW SlEW ENG).... 

(DR. SUHAlMI MD. Y ASIR) 

EXAMINER 

(DR. NOUMIE SURUGAU) 

DEAN 

SCHOOL OF SOENCE AND TECHNOLOGY 

(PROF. DR. SHARIFF A. K. OMANG) 

UMS 
UNIVERSITI MALAYSIA SABAH 



IV 

ACKNOWLEDGEMENT 

First and foremost I would like to take this opportunity to express my thanks to my 

supervisor, Dr. How Siew Eng who had dedicated her precious time for guiding and 

supporting me tlu'oughout the whole journey of my research. Not only that, she also 

personally drove us to Tambunan to collect our sample. Without her patience in teaching 

me, I would never have finished this dissertation to fulfill the requirement of graduating. 

Thank you once again. 

I would also like to take this opportunity to thank Prof. Dr. Marcus Jopony for his 

willingness to share his knowledge and reading materials to me as references. Also not 

forgetting was his support and patience in guiding to understand my work better. 

During the time of my research, J was also guided by Pn . Zainab and En. Samudin. 

As the lab assistant, they had given me a lot of information regarding the lab equipments 

and instruments. Besides that, I would also like to thank for Cik Noridah Abbas - the lab 

assistant and Cik Farm Van Van from SKTM for their precious time to guide and help me 

to run the GC-MS for analyzing. 

Lastly, I would also like to thank my family for their moral and financial supports; 

fellow course mates who had helped me to clean the lab when one of my experiments 

exploded. In addition, they also had also supported and accompanied me from the very 

beginning until the end of my research. Thank you very much! 

UMS 
UNIVERSITI MALAYSIA SABAH 



v 

ABSTRACT 

This study was about extracting essential oils from Baeckea frutescens by conventional 

hydrodistillation (HD) method and ultrasonic-assisted extraction (USE) using ultrasound 

cleaning bath. The essential oils were analyzed using gas chromatography equipped with 

mass spectrometry (GC-MS). The weight of essential oils extracted using HD and USE was 

1.098% (w/w) and 0.084% (w/w), respectively. Essential oils obtained by HD contained 13 

components: IR-.cx..-Pinene; p-Pinene; Limonene; Eucalyptol; 3-Penten-2-01; 

Caryophyllene; cx.-Caryophyllene; 3-0ctyne; Cyclohexene I-methyl-4-1-[1-

methylethylidene]-; Hexanedioic acid, bis[2-ethylhexyl] ester; 2,6-0ctadienoic acid,3 ,7-

dimethyl-,methyl ester; Cyclohexene,3-methyl-6-[I-methylethenyl]-,[3R-trans ]-; and 3-

Cyclohexene-l-methanol, .alpha.,.alpha. 4-trimethyl- (a-terpineol). Comparatively, 

essential oils obtained by USE contained 8 components: lR-.cx..-Pinene; p-Pinene; 

Eucalyptol (l ,8-Cineole); 1,6-0ctadien,3,7-dimethyl-; p-menth-l-en-8 01 (a-terpineol); 

Eicosane; Hexadecane; and 1,2-Benzenedicarboxylic acid,bis[2- methylpropyl] ester. The 

major components of Baeckea fi'utescens, Eucalyptol (l,8-Cineole) and Pinenes, were 

found in both extracts. The presence of Hexanedioic acids, bis[2-ethylhexyl] ester, 2,6-

Octadienoic acid,3,7 -dimethyl-,methyl ester and 1,2-Benzenedicarboxylic acid,bis[2-

methyl propyl] ester might possibly contribute to the aroma for the essential oils from 

Baeckea frutescens. The differences in components obtained by the extraction methods 

may probably be due to the use of drastic heat in HD compared in USE. 
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KESAN PELBAGAI KAEDAH PENGESTRAKAN KEATAS KANDUNGAN MINYAK 

PATI DARIPADA BAECKEA FRUTESCENS 

ABSTRAK 

Kajian ini adalah berkaitan dengan pengestrakan minyak pali daripada Baeckea 

frutescens dengan menggunakan penyulingan (HD) dan pengestrakan ultrasonik (USE) 

dalam takungan ultrasonik. Hasilnya dianalisis dengan kromatograji gas lengkap dengan 

spektrometri jisim (GC-MS). Sebanyak 1.098% (w/w) dan 0.084% (w/w) minyak pati 

masing-masing diperolehi menerusi HD dan USE. Minyak pati yang diperolehi secara HD, 

mengandungi 13 komponen iaitu lR-.a.-Pinene, ~-Pinene, Limonene, Eucalyptol, 3-

Penten-2-01, Caryophyllene, a-Caryophyllene, 3-0ctyne, Cyclohexene I-methyl-4-1-[1-

methylethylideneJ-, Hexanedioic acid, bis[2-ethylhexylJ ester, 2,6-0ctadienoic acid,3,7-

dimethyl-,methyl ester, Cyclohexene,3-methyl-6-[1-methylethenyIJ-,[3R-transJ-, dan 3-

Cyclohexene-l-methanol, .alpha.,.alpha. 4-trimethyl- (a.-terpineol). Minyak pati yang 

diperolehi secara USE pula mengandungi 8 komponen iaitu lR-.a.-Pinene, ~-Pinene, 

Eucalyptol (l ,8-Cineole), 1 ,6-0ctadien,3, 7 -dimethyl-, p-menth-l-en-8 01 (a.-terpineol), 

Eicosane, Hexadecane, dan 1,2-Benzenedicarboxylic acid,bis[2- methylpropyl] ester. 

Kedua-dua komponen utama Backea frutescens iaitu 1,8-Cienole dan Pinene didapati 

hadi,. dalam kedua-dua ekstraks. Kehadiran Hexanedioic acid, bis[2-ethylhexyl] ester; 2,6-

Octadienoic acid,3,7-dimethyl-,methyl ester dan 1,2-Benzenedicarboxylic acid,bis[2-

methylpropyl] ester mungkin menyumbang kepada bau harum minyak pati yang diperolehi. 

Perbezaan komponen yang diperolehi menerusi kedua-dua kaedah pengestrakan mungkin 

disebabkan oleh keadaan ekstraksi dalam mana haba yang drastik digunakan dalam HD 

berbanding USE. 
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CHAPTER 1 

INTRODUCTION 

1.1 CONTEXT RELEVANCE OF THIS STUDY 

A large propOliion of medicines employed in clinical practices today come from 

plants (herbal) as they are the nature's gift for synthesizing medicinal compounds (Huie, 

2002; Teixeira & Fuchs, 2006). Due to low toxicity, high pharmaceutical activity and rare 

complication, these herbal medicines had played an important role in clinical therapy in 

many oriental countries for thousands of years (Wen ef aI. , 1993 ; Cheng ef aI. , 2006). The 

use of herbs in herbal medicine, including herbal extracts, can be found in the 

pharmacopoeias of numerous countries (Hostettmann ef al. , ] 995). The herbal plant that 

wil l be the focus in this study is Baeckeafrufescens from the Myrtaceae family. 

The medicinal propeliies of plants can be related in part to the presence of volatile 

constituents (e.g. essential oil) (Huie, 2002). Essential oil is also known as volatile oil and 

ethereal oil. It can be defined as concentrated, hydrophobic liquid containing volatile 

aromatic compounds extracted from plants . The essential oil extracted from the leaves of 

Baeckea frufescens can be used as health tonics and for scenting household preparations. 
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The essential oil extracted from Baeckea frulescens has a fragrance almost similar to 

"111;nyak kayu pUI;!? " , a type of medicated oil. Essential oil can be extracted thTough 

ex traction from plant by hydrodistillation (HD) and various extraction methods (e.g. steam 

distillation, hydrodistillation, solvent extraction, ultrasonic assisted extraction, microwave 

assisted extraction, expression Enfleurage and etc). 

Sampling techniques (i.e. solvent extraction, steam distillation and hydrodistillation) 

followed by gas chromatography- mass spectrometry (GC- MS) are used for the analyses of 

essential oils and used as the tools of quality assessment for herbal medicines (Deng el al., 

2005; Fan el al. . 2006). Quantitative analysis of active components in traditional herbal 

medicines is a vital research subject because approximately 60- 80% of the world's 

population still depends on herbal medicines for some aspects of primary health care 

(Farnsworth el aI. , 1985 ; WHO, 2002). However, the aspect of quality control in herbal 

medicine, inconsistency in quality is an important problem (Liu el al .. 2006). 

A need for the implementation of more rational sampling techniques to obtain high-

quality essential oils is as important since the use of essential oil in the aromatherapy, 

medication , perfumery, flavor and fragrance industry is massive. Thus, sample preparation 

becomes the key procedure in modern chemical analysis and also a crucial first step in the 

analysis of medicinal plants to ensure and provide high-quality herbal products to 

consumers. 
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The techniques used so far (e.g. hydrodistillation and Soxhlet) are clearly 

environmentally aggressive, slow and not suitable both for thermolabile and volatile 

compounds (Luque de Castro e/ ol. , 1999). In a recent study by Huie (2002), had mention 

the developments and applications of modern sample-preparation techniques for the 

extraction from medicinal plant or herbal material like solid-phase microextraction (SPME), 

supercritical-fluid extraction (SFE), pressurized-liquid extraction (PLE), microwave-

assisted extraction (MAE), and solid-phase extraction (SPE) and their advantages. In 

previous studies, numerous comparisons had been made among the mentioned extraction 

methods based on the yield and the compounds in the essential oil content of various 

medicinal plants. However, not much are comparing the yield from different extraction 

method on Baeckea.!i·ufescens. 
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1.2 OBJECTIVES 

The objectives for this study were: 

1. To extract essentia l oi ls from Baeckea ji-u/escens uSing various extraction 

methods. 

2. To analyze the content of the essential oils extracted using gas chromatography-

mass spectrometry (GC-MS). 

3. To compare the content of essential oils extracted with various methods. 

1.3 SCOPE OF THE STUDY 

Th is study focused on Baeckea jrufescens L. a medicinal plant from the Myrtaceae 

family. This plant sample was collected from Tombotuan, a smal l vi ll age in Tambunan, 

Sabah during October, 2006. Essential oil was extracted from the leaves of the plant using 

hydrodistillation (HD), and ultrasonic-assisted extraction (USE). Then, each extract was 

analyzed by gas chromatography-mass spectrometry (GC-MS) and the components of the 

essential oil were compared. 
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CHAPTER 2 

LITERA TURE REVIEW 

2.1 BAECKEA FR UTESCENS 

Baeckea fi·utescens L. (Myrtaceae) is a small evergreen tree of the Myrtaceae family which 

originated from Australia. It was one of the major bush species harvested in Queensland 

during the year 1997 to 1998. 

The common names for Baeckeafi-utescens are weeping baeckea and weeping coast 

myrtle (Williams, 1979). However, locally it is known as berunggis or rempah gunung and 

in Chinese, it is called gang song (~1;L~). Baeckea fj-ute 'cens belongs to the kingdom-

Plantae (plant), subkingdom-Tracheobionta (vascular plant), superdivision-Spermatophyta 

(seed plant), division-Magnoliophyta (flowering plant), class-.Magnoliopsida (dicotyledon), 

subclass-Rosidae, order-Myrtales. family-Myrtaceae and genus-Baeckea L. 

= 2: 
;: 
,.." 

:ta 
Col') • -. ~ . - : 
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2.1.1 Distribution of Baeckeafrutescells 

This plant is widely spread within Australia (Ibrahin Jantan ef al., 1998; Satake el al., 

1999). It also occurs widely outside Australia extending through South China, New 

Caledonia, Thailand, Malaya, Sumatra, Borneo, Celebes and New Guinea (Elliot & Jones, 

1982; Mabberly, 1990; Wrigley & Fagg, 1996; Bean, 1997; Ibrahim Jantan el aI., 1998; 

Satake el aI. , 1999; Wilson, 2002). Its beautiful and compact habit encourages this species 

to grow in a sunny environment, but will be sparser in shade (Elliot & Jones, 1982; 

Wrigley & Fagg, 1996). In some Asian countries it grows wild in shrub lands on poor 

sandy or ultra basic soils, high altitudes mountains and midlands (WHO, 1989; Bean, 1997). 

In peninsular Malaysia, Baeckeafrutescens are normally being found growing by the sea or 

on mountain tops especially in Kelantan and Terengganu (Kochummen, 1973). 

2.1.2 Morphology of Baeckea /rutescens 

Baeckea /rutescens is a small shrub with the height approximately 15 to 20 feet from the 

ground (Corner, 1952; WHO, 1989). It has plenty of slender branches growing pointing 

outwards yet straight. The bark is brownish and all parts of the plant are strongly scented 

(WHO, 1989). Its leaves are needle-like (Photo 2.1) and have an aromatic scent when 

crushed. It is tiny yet plenty with approximately 0.6 to 1.5 em in length and 0.005 cm in 

width (Kochummen, 1973), and are light green in color. It has a plenty of fine seed which 

can be spread easily. Its flowering period is around April until June but the whole plant is 

usually being collected from July until October (WHO, 1989). The flower is white in color 
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and a little brownish in the middle. It is tiny and solitary (WHO, ] 989) with the diameter 

approximately 0.35 cm to 0.5 em. Its flower ean be found growing individually or in pairs. 

It has five petals which look like bell shape, sub-orbicular and llas 7-10 stamens with half 

ovary. Its fruit is small and capsule-like (Bean, 1997). Photo 2.1 shows the Baeckea 

ji-utescens with its white flower. 

Photo 2.1 The Baeckeafi'utescens with its white flower. 

2.1.3 Components in Baeckea /rulescens Essential Oils 

The essential oil of Baeckea /rutescel1s can be obtained by distillation (WHO, 1989). 

Previous studies stated that the main components in Baeckea .li-utescens essential oil are 

pinenes (a type of monoterpenes) and 1, 8-Cineole (also called Eucalyptol) (Ibrahim Jantan 

ef aI., 1997). 
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