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ABSTRACT

Supercritical Fluid Extraction (SFE) is a modern technique that is widely used
when it comes to the extraction purposes. Recently, the SFE in P. radula leaves
contains a lot of benefits towards human being because it possesses as a therapy in
diabetes treatment, antimicrobial activity, pharmaceutical industries, cosmetics and as
well as perfumery industries. This study focused on the highest oil yield that could be
used as a repellent product toward mosquito bites. The main objectives of this study is
to determine the best operating condition for the highest oil yield by using SFE-CO»,
to identify the best dosage of P. radula essential oil to be applied in lotion production
against adult Aedes Aegypti and to study the repellency activity on the mosquitoes bites
of essential oil P. radula extract. In general, many researchers used conventional
technique such as hydro-distillation and solvent extraction to extract valuable
component in oil formed itself. Unfortunately, these techniques have several
disadvantages such as long extraction time, produce toxic residual and high usage of
solvent. SFE has short extraction time, inexpensive, non-toxic and non-flammable. The
extraction was conducted using temperature of 40, 45, 50, 55 and 60°C and the pressure
used were 100bar, 150bar, 200bar, 250bar, 300bar, 350bar and 400bar at constant
flowrate of 24ml/min for 70 minutes extraction time. In this study, the best operating
condition for the highest oil yield were 60°C and 5800psi which results 1.7474%. Gas
Chromatography-Mass Spectrometry (GC-MS) analysis show that P. radula leaves
contained geraniol and citronellol while for Fourier Transform-Infrared Spectroscopy
(FT-IR) analysis, it consists of methyl (CH2) group, methylene (-CH3) group, methyl (-
CHs3) and bend methyl (C-H) group. Besides, the best dosage of P. radula essential oil

was 1%.
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1.1

CHAPTER ONE
INTRODUCTION

Background Study

Pelargonium species is a plant that originates from South Africa and a bushy
plant up to 75cm in height. It is also known as Geraniceae family. It can be shrubs
with strong aroma. The ancestors called it as “pokok halau nyamuk™ specifically in
Malaysia (Zuraida, Shukri, Erny Sabrina, & Ayu Nazreena, 2015). In general, P.
Radula has been used to repel or kill mosquito traditionally. In recent years, many
countries and areas in Asia have been experiencing diseases that transmitted from
mosquitoes such as dengue, filariasis, malaria and Japanese encephalitis activity. In
fact, there were 3 million people each year killed by malaria disease including one
child per 30 seconds (Asnawi, Mohd Zaki, Abdul Aziz, Khamis, & Abdul Aziz,
2012). In Malaysia, dengue cases are rising from year to year such as in 2012, there
were 9,607 dengue cases that caused 20 deaths compare to in 2011 which is 7,963
cases with 12 cases (Wan-Norafikah et al., 2012).

Apart from that, synthetic repellents such as N,N-diethyl-meta-toluamide
(DEET) have been used widely to protect humans from mosquitoes that were
developed in the 1950s. However, from previous research, when DEET is applied
on skin, it caused an oily and burning sensation to some DEET users (Tabanca et
al., 2013a). In contrast, the extraction of geranium oil from Pelargonium sp.
revealed a significant anti-inflammatory activity as it contains citronellol, geraniol,
and citronellyl formate as major components and other esters (Boukhatem, Kameli,
Mohamed Amine Ferhat, Saidi, & Maamar Mekarnia, 2013). Other than anti-
inflammatory activity, Pelargonium Radula is known to have the phytochemical
properties, antifungal, antioxidant, antibacterial, anticancer activity, antiplasmodial,
anthelmintic and insecticidal activities. In addition, geranium oil is widely used in
cosmetics and perfumery industries. It is also used as a flavouring agent and as a

spice.
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