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ABSTRACT 


Jatropha curcas of the Family Euphorbiacae is an ornamental plant which is widely known 

for its potential as a source of biodiesel. In certain communities, Jatropha curcas has been 

traditionally employed to cure various infections . In this study, the methanolic cmde extracts 

of the seeds, husks, and leaves of Jatropha curcas were investigated for their potential 

antimicrobial activity against Staphylococcus epidermidis and Moraxella catarrhalis . All the 

cmde extracts were obtained through maceration methods with methanol for 72 hours at room 

temperature. Different concentrations of each extracts, ranging from 50 ).lg/ml to 500 ).lg/ml, 

werc prepared using dilution techniques. Wafer discs containing different concentrations of 

cmde extracts were placed on inoculated agar plates which were then incubated at 37°C for 

24 hours. The diameters of the zone of inhibition were then measured for all of the extracts . 

However, no visible inhibition zones were observed against both Staphylococcus epidermidis 

and Moraxella catarrhalis for all of the extracts. This research can conclude that the seeds , 

husks and leaves of Jatropha curcas have no antimicrobial effect against the bacteria tested. 
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ABSTRAK 

Jarak pagar (Jatropha curcas) daripada keluarga Euphorbiacae merupakan tumbuhan semak 

berkayu yang semakin mendapat perhatian sebagai sumber biodiesel. Jarak pagar juga telah 

dihrunakan oleh segelintir komuniti dalam rawatan tradisional untuk menyembuh pelbagai 

jcnis penyakit. Dalam kajian ini , ekstrak metanol biji , sekam dan daun jarak pagar telah 

digunakan untuk menyelidik potensinya sebagai antimikrob terhadap Staphylococcus 

epidermidis dan Moraxella catarrhalis. Ekstrak biji , sekam dan daun jarak pagar diperolehi 

mclalui kaedah maserasi dengan metanol selama 72 jam pada suhu bilik. Konsentrasi ekstrak 

yang berbeza dari 50 )..t.g/ml hingga 500 )..t.g/ml telah disediakan melalui kaedah pencairan. 

Cakera wafer yang mengandungi konsentrasi ekstrak yang berbeza diletakkan pada cawan 

agar yang telah diinokulasi dan kemudiannya diinkubasi pada 37°C selama 24 jam. Diameter 

bagi zon hambat yang terbentuk diukur. Namun, cawan agar bagi ketiga-tiga ekstrak tidak 

menunjukkan sebarang zon hambat terhadap Staphylococcus epidermidis dan Moraxella 

catarrhalis. Kajian ini dapat menyimpulkan bahawa biji , sekam dan daun jarak pagar tidak 

mempunyai kesan antimikrob terhadap bacteria yang diuji . 
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CHAPTER 1: INTRODUCTION 


In the recent years, personal oral hygiene has become important in the society. There are 

times when people are ashamed of having yellow stained teeth with bad breath. Good oral 

hygiene not only preserves fresh breath, healthy gums and pearly white teeth, but also helps to 

boost up good self-image and self-confidence. In fact, maintaining a healthy oral environment 

has been a daily practice since early childhood. It is necessary to practice habitual brushing 

and flossing of the teeth because it prevents plaque and calculus deposits that could lead to 

denta'l problems. Dental plaque forms on the surface and in between teeth and gums. It homes 

a variety of microorganisms and therefore are often associated with dental caries. Plaque that 

builds up over time will become mineralised and harden, forming calculus . Calculus deposits 

eventually contribute to periodontal diseases. 

Generally, the health of gums and teeth are associated with the presence of oral 

microorganisms. It is estimated that the dorsal surface of the tongue has about 750 million of 

microorganisms per milliliter (Rogers, 1976). Most of the microorganisms are acquired 

externally through respiration in the form of air droplets, direct personal contact and intake of 

contaminated food . In the presence of glucose, some oral bacteria will constantly produce acid 

on the surface of tooth enamel. This will lead to demineralisation and tooth decay (Fejerskov 

et. al., 2008, pp. 330-334). Besides that, recent studies have shown that poor oral hygiene is 

related to cardiovascular diseases. According to Hiro (2006), oral bacteria such as 

Streptococci can invade into injured gums and adhere to the heart valves, causing infective 

endocarditis. 
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Today, there are many types of conventional toothpaste and mouthwashes that are easily 

available in the market to maintain good oral hygiene. They come in various sizes, colours 

and flavourings depending on the manufacturer company. Most oral mouthwashes act as both 

antiseptic and anti-plaque rinses to help protect the teeth and gums from oral diseases, as well 

as freshen the breath. Some oral mouthwashes that are available in the market are Listerine, 

Oral-B, Colgate, Fresh & White, Listermint and Detto!' Despite various mouthwashes, in 

tenns of their brands, manufacturers and distributors, most of them use the same ingredients 

with slight modifications in colour and taste. 

The widespread awareness of the public on the importance of oral hygiene contributes to the 

increase demand and sales of oral mouthwashes . Mouthwash manufacturers take this 

advantage to gain profit by introducing newly formulated oral mouthwash that comes with a 

higher cost every few years. As a result, the public unnecessarily pays a higher price for a 

bottle of mouthwash because they believe that the product is more effective compared to other 

brands. Besides that, one of the ingredients found in most of the oral mouthwashes is alcohol. 

Alcohol dries out the mouth by reducing saliva secretion. This will lead to overgrowth of 

odour-producing bacteria. Thus, instead of reducing bad breath, alcohol causes malodorous 

mouth, which is contradictory to the purpose of an oral mouthwash. According to 

McCullough (2008), long-term usage of alcohol-containing mouthwash increases the 

incidence of oral cancer. Furthermore, some Muslims refuse to use mouthwash that contains 

alcohol due to religious reasons. Therefore, a non-alcoholic based mouthwash would be a 

better option as a substitute because it is safe to use with less side effects. 
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How effective is a natural mouthwash compared to a synthetic mouthwash? The simple 

requirement for a natural mouthwash is the ability to fight against oral bacteria without 

causing problems. It is shown that antimicrobial activity has been found in some traditionally 

used plants in Malaysia, such as Pereskia bleo, Pereskia grandifolia, Curcuma aeruginosa 

Roxb, Curcuma zedoria, Curcuma mangga, Curcuma inodora aff Blatter, Zingiber officinale 

var. Officina/e, and Zingiber officinale var. Rubrum (Philip et al., 2009). According to 

Fatemeh (2010), Salavadora persica is also a medicinal plant, whose roots and sticks are used 

as cleaning twigs in many parts of the world and were recommended by the World Health 

Organisation (WHO) as an effective tool for oral health. However, this study will be focusing 

on Jatropha curcas. Jatropha curcas is the "miracle" biofuel crop. Many farmers grow 

Jatropha curcas plants in the hope that they could sell their crops with a higher profit due to 

its promising potential benefits. In reality, Jatropha curcas oil is unable to compete with palm 

oil in the market because its oil is unedible. This led to huge losses. Therefore, Jatropha 

cllrcas is chosen in order to help those farmers to increase their profits and study the 

possibility of Jatropha curcas as a potential natural mouthwash. 

This report will study the potential antimicrobial activity of Jatropha curcas as a natural 

mouthwash. Although modem oral mouthwashes help to protect and strengthen the teeth, 

natural mouthwashes remain as the most effective source of preventing and controlling oral 

diseases without causing allergies and irritations, regardless of the age of the user. 
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1.1 Problem Statement 

Numerous oral mouthwashes that are available in the market today are expensive and non 

organic. As there is greater awareness these days for organic products, many plants have been 

studied in detail to detennine if it is suitable for medicinal purposes. Therefore, the likelihood 

ofJatropha curcas having antimicrobial properties is quite high. 

Many reviews show that Jatropha curcas has high medicinal value, where almost all parts of 

the plant have medicinal applications. This research will determine whether Jatropha curcas 

has the potential as an antimicrobial agent against common oral bacteria. 

Earlier researches have suggested that the latex extract from Jatropha curcas loses its 

antimicrobial activity when stored for more than two weeks (Oyi et ai., 2007). Therefore, for 

this study, fresh materials will be used, thus minimizing the loss of its antimicrobial effects. 
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1.2 Objectives 

The aim of this research study is to detelmine whether the various part of Jatropha curcas 


plant extracts have substantial antimicrobial activity against oral bacteria. 


The specific objectives are: 


I) to determine the part of Jatropha curcas which produces the extract with the most 

effective antimicrobial activity; 

2) to compare the antimicrobial activity of Jatropha curcas extracts with other 

antibiotics; and 

3) to investigate the antimicrobial effect of Jatropha curcas against commonly found 

bacteria in the oral cavity, specifically Staphylococcus epidermidis and Moraxella 

catarrhalis. 
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CHAPTER 2: LITERATURE REVIEW 


2.1 Oral Health 

Maintaining oral health does not only mean visiting the dentist and brushing your teeth 

regularly. Our body has its own ability to maintain good oral health. But that does not mean 

one does not need to take good care of one' s oral health. How does the body maintain good 

oral health? The answer is simple, saliva production. 

It is generally accepted that saliva is of paramount importance for the 

maintenance of oral health . This is based on the numerous studies reporting 

subjective and objective functional losses that occur in persons who lack the 

ability to produce adequate volumes of saliva. These include dry mouth feeling 

(xerostomia), difficulty with swallowing food , and an increased susceptibility for 

opportunistic infections. The last issue points to an active protective role of 

saliva in maintaining oral health under normal conditions (Amerongen & 

Veerman, 2002) 

Studies have shown that poor oral health can lead to cardiovascular problems. Diseases of the 

gums and tooth loss have been associated with increased risk for cardiovascular diseases 

(Joshipura et al., 1996). This can be explained by the exposure of the blood circulation to the 

external flora in the oral cavity. Bacteria can enter the bloodstream leading to transient 

bacteraemia. A study showed that 100% of patients had bacteraemia following tooth 

extraction (Li et al., 2000). Bacteria present in the bloodstream are able to travel through the 

systemic circulation and reach basically all parts of the body. The oral cavity like any other 
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external orifice of the body can act as a gateway for bacteria to enter. A person's general 

health can be affected by the condition of one's oral cavity and some oral diseases are related 

to chronic diseases such as diabetes (Petersen et al., 2005). 

2.1.1 Oral Diseases 

The most common bacterial infections in humans are oral diseases such as carnes and 

periodontitis (Aas et al., 2005). Certain oral diseases have even been associated with systemic 

diseases. However, oral diseases may even be a presentation of an underlying disease. One of 

the most common oral disease is dental caries which is still a major health issue in most 

industrialised countries and affects approximately 60-90% of school children and most adults 

(Petersen et al., 2005). This figure is rather large and can be estimated to be higher in 

developing countries. 

2.1.2 Oral Hygiene 

Oral hygiene is the practice of keeping the mouth clean and healthy by means of brushing and 

flossing the teeth to prevent dental caries. Oral hygiene measures have been a norm for 

different populations around the world . Since the ancient times, plants were used to prevent or 

cure oral diseases. According to Almas and AI-Zeid (2004), chewing sticks were first used by 

the Babylonians about 7000 BC, which later spread throughout the Greek and Roman 

empires. It was also used by Jews, Egyptians and Muslims. Apart from chewing sticks, 

different parts of plants are also used in oral hygiene. Nutmeg and Eucalyptus leaves were 

chewed to prevent bad breath while lime juice is gargled to relieve gingivitis. Rosinweed and 

Myroxylan balsamum were used as chewing gums by North American Indians and South 

American Indians respectively to clean their teeth and keep them white (Muhammad & 
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Lawai, 2010). This shows that the usage of plants for oral hygiene have been encouraged 

since time immemorial. 

2.2 Oral Flora 

The oral cavity consists of more than 700 bacteria (Aas et al., 2005). Of these, only about 

50% have been cultivated. Both pathogenic bacteria and non-pathogenic bacteria can be found 

living in the oral cavity. Philip and colleagues (2009) did a study on the bacteria in the oral 

cavity of Malaysian subjects and found that healthy individuals had pathogenic bacteria such 

as Staphylococcus aureus and Streptococcus pneumonia in their oral cavity. However, 

individuals showed no symptoms of any disease. This is a case where a healthy individual 

acts as a carrier for a pathogen and is not affected by the bacteria. 

Other microorganisms such as fungi can be found in the oral cavity. The most common 

fungus isolated from the oral cavity is Candida albicans. "While a considerable proportion of 

the popu'lation carries detectable numbers of yeast in the mouth, very few of those people 

suffer from oral Candida infections" (Cannon et al., 1995). 

Tn the strict sense, there are no essentially pathogenic yeasts. However, those that 

arc associated with human or animal diseases are capable to promote infection in 

healthy individuals. Alterations in the hosts defence cells, physiology or normal 

microbiota are the factors that usually precede colonization, infection and disease 

produced by these organisms. The severity of the disease will depend on the 

severity of the alterations presented by the host, as well as on the several 

pathogenic properties exhibited by the fungi (Moreira et al., 2001) 
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When an individual is immune compromised, Candida albicans is able to colonise the oral 

cavity causing oral thrush. 

2.2.1 Oral Bacteria 

A nOlmal foetus is sterile until the amniotic sac bursts . As the baby passes through the birth 

canal, bacteria are able to colonise the skin and membranes of the baby. A study done by 

Rotimi and Duerden (1981) suggested that the body acquires its first microflora of the skin, 

nose, mouth and conjunctiva from the mother's birth canal during normal vaginal delivery. 

This can answer why some microorganism that can be found in the oral cavity are also found 

in the vagina. Some common bacteria that can be found in the oral cavity include 

Staphylococcus spp., Streptococcus spp., Neisseria spp., and Lactobacilli spp. While most 

bacteria are non-pathogenic, some bacteria are known pathogens . 

Certain species of microorganisms can cause dental caries, such as Streptococcus mutans and 

Lactobacilli sp. Cavities are the result of mineral dissolution by acids produced by bacteria, 

found in the oral cavity that is capable of fennenting sugar. Diet containing too much sugar, 

especially carbonated drinks, is the main contributing factor that increases the prevalence of 

dental caries. This unhealthy diet is more common in children and adolescents, which is why 

dental caries is considered a childhood disease. It is the most significant cause of tooth loss in 

children (Anand et al., 2008) . 

Oral bacteria such as Staphylococcus epidermidis has been linked to endocarditis which is the 

inflammation of the heart. 
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The coagulase-negative staphylococcus is a formidable pathogen in patients 

undergoing prosthetic cardiac valve surgery. Not only is S. epidermidis the 

principal pathogen in prosthetic valve endocarditis, but it is also the most 

frequent cause of intravascular catheter-associated infections in the immediate 

postoperative period (Takeda et at., 1991) 

Staphylococcus epidermidis is reported to be the most common organism causmg 

prosthetic valve endocarditis (Vazquez & Archer, 1980). This has been attributed to 

the ability of the bacteria to resist numerous antibiotic therapies such as methicillin 

resistant Staphylococcus epidermidis (MRSE). The bacteria are able to lodge at the 

prosthetic valve during transient bacteraemia after a dental procedure . 
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2.3 Jatropha curcas 

Jatropha curcas, or commonly known as physic nut, belongs to the family Euphorbiaceae. 

The plant originated from Central America and later spread to other regions of the world, 

including Asia and Africa, by the Portuguese seafarers via the Cape Verde Islands and former 

Portuguese Guinea, which is known as Guinea Bissau today (Gubitz et aZ., 1999). Jatropha 

curcas is an ornamental plant that can be found in many tropical areas. "Jatropha curcas is 

commonly grown as hedges and fences around gardens and households" (Nayak & Patel, 

2010; Oyi et aZ., 2007). It is a small tree, which can grow up to 5 meters high, but in 

favourable conditions it can reach a height of 10 meters. It can withstand long periods of 

drought with life spans of more than 50 years. The leaves are large in size and pale-green to 

green in colour with a length and width of 6 to 15 centimeters. The seed of Jatropha curcas is 

oval and has a blackish, hard outer shell with a white kernel inside. Tn India, China, 

Madagascar, Myanmar, Philippines and other developing countries, Jatropha curcas has been 

planted in large scale due to its potential as a biodiesel crop that can substitute diesel fuel 

(Francis et aZ., 2005). 
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Source: http://www.tsdtbelize.org/OAS%20websitelzoaspictures-dp.htm 

Kingdom : Plantae 

Division : Magnoliophyta 

Class : Magnoliopsida 

Order : Malpighiales 

Family : Euphorbiaceae 

Genus : Jatropha 

Species : curcas 
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2.3.1: Medicinal applications of Jatropha Curcas 

The word 'Jatropha' originates from the Greek word 'Jatros' meaning a 'Doctor'. This name 

was given by the botanist Carl von Linne who even then realised the potential of this plant for 

medicinal purposes (Nayak & Patel , 20 I 0). All parts of the plant, including its leaves, stem 

and seeds are used in traditional medicine. The twigs of the plant are used to clean teeth. The 

roots and seeds of the plants have been used as an antihelminth. Its leaves can be crushed and 

used to heal wounds. The juice of the plant is said to strengthen gums and relieve toothache. 

The oi I of the seeds is used as a purgative and also a hair growth stimulant. 

Many studies have been conducted on the properties of the humble plant Jatropha cure as or 

othenvise known as the 'psychic nut'. These studies include its antimicrobial properties, 

anticoagulative properties and even as a new biodiesel source (Shetty et al., 2006; 

Kubmarawa et al., 2007; Rashid et al., 2010). 

The usage of plant extracts to treat diseases has been around for a long time. Even now, 

traditional medications mostly consist of plants or plant products. This can be seen in all the 

communities in the country. According to Nayak and Patel (2010), all parts of a plant have a 

potential to become new sources of medicine. This further strengthens the view that plant 

parts of Jatropha curcas have the potential to be a new source of medicine. 

According to Igbinosa and colleagues (2009), phytochemical analysis of the stem bark of 

Jatropha eurcas showed presence of numerous biologically active compounds such as 

saponins, steroids, tannins, glycosides, alkaloids and falvonoids that aid the antimicrobial 

a tivity of Jatropha cureas. A study done by Uche and Aprioku (2008) showed that extracts 
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from leaves of Jatropha curcas contains alkaloids, tlavonoids, terpenoids, saponms, and 

tannins. The antimicrobial properties of latex from Jatropha curcas has been attributed to the 

presence of tannins, saponins and flavonoids (Oyi et aI. , 2007). Flavonoids have even been 

associated with antimetastatic activity (Balaji et al., 2009). A research done by Akinpelu and 

colleagues (2009) revealed that extracts from the leaves of Jatropha curcas contained 

alkaloids, saponins, steroids and tannins . Phytochemical screening of Jatropha curcas leaves 

was done by Nayak and Patel (20 I0). Their tests for phytoconsitituents were positive for 

alkaloids, flavonoids, saponins, tannins, steroids, terpenoids and carbohydrates. All these 

studies show that these chemical compounds play a role in the antimicrobial property of 

extracts from Jatropha curcas. 

2.3.2 Antimicrobial properties of Jatropha curcas 

2.3.2.1 Leaf 

A study on the extracts of Jatropha curcas leaves was done by Ahirrao and colleagues (2009) 

to determine if it has any antimicrobial properties. The antimicrobial test was performed by 

using the Agar cup method. The zone of inhibition was calculated to determine its inhibitory 

effects towards Staphylococcus au reus and Escherichia coli. The results showed that extracts 

from the leaves ofJatropha curcas had inhibitory effects against both bacteria. 

Esimone and colleagues (2008) investigated the wound healing ability of a herbal ointment 

containing extracts from the leaves of Jatropha curcas. In this study, cuts were made on mice 

and ointments containing different concentrations of Jatropha curcas extracts were applied. 

From this study, ointment containing the highest concentration of Jatropha curcas extract 

(l 5g/10g of ointment base) produced the same results as a standard antibiotic ointment 
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