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Evaluation of antimicrobial activity of leaf extract of Canarium Eodontophyllum Mig (Dabai) in
Sarawak

Ainna Ezzaty Binti Yusof (50359)

Resource Biotechnology Programme Faculty
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Abstract

Canarium odontophyllum which is also known as ‘Dabai’ is one of the popular underutilized fruits in Sarawak. This
study was conducted to extract the leaf using methanol, ethanol and acetone as solvent by maceration method with
the evaluation of antimicrobial activity using agar well diffusion method. The concentrations of the extracts used are
100 mg/mL, 50 mg/mL, 25 mg/mL and 12.5 mg/mL. The leaf extracts were screened against two Gram-negative
bacteria (Escherichia coli and Pseudomonas aeruginosa) and two Gram-positive bacteria (Staphylococcus aureus
and Bacillus cereus) using different solvent extracts. The findings showed that only gram positive bacteria (s.aureus
and B.cereus) was found to be susceptible towards the leaf extracts of methanol, ethanol and acetone compared to
gram negative bacteria. Escherichia coli and Pseudomonas aeruginosa were resistant towards the methanol, ethanol
and acetone extracts. These findings will be useful for future study on using C.odontophyllum leaves as a new drug
in the treatment of bacterial infections.

Keywords: Canarium odontophyllum, methanol, ethanol, acetone, maceration, gram positive, gram negative

Abstrak

Canarium odontophyllum juga dikenali sebagai ‘Dabai’ adalah salah satu pokok yang kurang digunakan sumber-
sumbernya di Sarawak. Tujuan kajian ini dijalankan adalah untuk mengekstrak ekstrak dalam tumbuhan
menggunakan methanol, etanol dan aseton sebagai bahan pelarut dengan menggunakan kaedah maserasi beserta
penilaian aktiviti antibakteria dengan menggunakan kaedah diffusi agar. Kepekatan ekstrak yang digunakan untuk
setiap ekstrak adalah 100 mg/ml, 50 mg/ml , 12.5 mg/ml dan 12.5 mg/ml. Kesemua ekstrak ini diperiksa dengan
menggunakan dua bakteria negatif (Escherichia coli dan Pseudomonas aeruginosa) dan dua bakteria positif
(Staphylococcus aureus and Bacillus cereus). Keputusan kajian menunjukkan bahawa bakteria positif sahaja yang
dipengaruhi oleh kesemua ekstrak berbanding bakteria negatif. Escherichia coli dan Pseudomonas aeruginosa
menunjukkan bahawa ianya resistan terhadap metanol, etanol dan juga aseton ekstrak. Kajian ini boleh boleh
dijadikan informasi untuk digunakan pada masa akan datang sebagai ubat baru yang boleh mengubati penyakit yang
berlaku akibat bakteria. :

Kata kunci: Canarium odontophyllum, metanol, etanol, aseton, maserasi, bacteria positif, bacteria negatif
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1.0  Introduction

Canarium odontophyllum is the family of Burseraceae which is.also known as
‘Dabai’ or ‘Sibu Olive’ commonly found in Sarawak. The different parts of this plant such
as the pulp, shell of the seed, the stem bark and the leaf have a different valuable
phytochemicals, nutritional and pharmalogical properties (Tan ef al., 2016). It had been
studied that there is a high level of antioxidant compounds found in the peel of C.
odontophyllum such as phenolic and flavonoid and it was shown that the leaf and the stem
bark of C. odontophyllum were shown to have antimicrobial activity and also demonstrated
promising anticancer property (Basri et al., 2016). In the study of the cytotoxicity activity
of the C. odontophyllum leaves extract, the dabai leaves can be chew and drinking dabai
tea are considered safe for consumption as chemopreventive supplement against colon

cancer as alkaloid is not detected in the leaves of C. odontophyllum (Basri et al., 2016).

The increasing usage of antimicrobial activity today has caused certain
microorganisms to develop resistance against many antimicrobial agents which lead to the
discovery and development of antibiotic agents. The main reason of antibiotic resistance is
the misused of the antibiotic. Therefore, the leaves of C. odontophyllum is being studied as
it has potential antimicrobial activity against medically bacterial and fungal strains and
little study conducted on antimicrobial activity in the leaves of C. odontophyllum. The
leaves of C.odontophyllum are much easier to obtain rather than the fruit itself since the
fruit seasonal of ‘dabai’ fruit is from October to January and it is also can be obtained in
abundance. Since the bacteria genomes shown a drastically changes and resistance towards

the antibiotics, these contribute to the finding of the natural drug from this plant.



Canarium odontophyllum also can be categorized as the indigenous tropical fruit
that had potential for commercial development in Malaysia (Khoo et al.,2016). It is being
used in medicinal studies but these fruits is being classified as one of the popular
underexploited and underutilized fruits due to the lack of promotion, minimal planting area
with their economic potential not being fully explored (Basri et al., 2014). Therefore, there
are many variations in health benefits and bioactive phytochemicals can be found and
studied in these plants for further research which can turn them into one of the plants that

highly potent to be commercialized (Khoo et al., 2016)

The objectives of this research are to extract antibacterial properties of Canarium
odontophyllum leaves extract using methanol, ethanol and acetone extraction method.
Other than that, this research is being studied to evaluate antimicrobial activity from the
crude extract against selected gram positive and gram negative bacteria .using agar well

diffusion method.



2.0 Literature Review

2.1 Canarium species

There are 75 species of genus Canarium trees that can be found in the tropical
rainforests of tropical Asia, Africa and the pacific and the Canarium species have been
used to treat a broad array of illness traditionally (Mogana et al., 2011). The examples of
genus Canarium are Canarium album, Canarium littorale, Canarium parvum, Canarium
perlisanum, Canarium patentinervium and others. It is reported that the extract and pure
compounds derive from the genus Canarium have a variety of pharmacological activities
such as antibacterial, antifungal, antitumor, hepatoprotective, antioxidant and anti-diabetic
(Mogana et al., 2011). One of the Canarium species that been proven to have the high
antimicrobial properties is Canarium schweinfurthii which is the African olive (Obame et
al., 2007). The examples of the traditional medicine used in Canarium species are the dried
fruit of Chinese olive or Canarium album can be used to treat viral infections,
inflammation, poisoning and also detoxification and it have been used for treatments of

snake bites, dysentery, enteritis and also swellfish (Mogana et al., 2011).

2.2 Canarium odontophyllum Miq.

Canarium odontophyllum Migq which is commonly known as ‘dabai’ is one of the
popular underutilised fruits of Sarawak, Malaysia. The fruit seasonal of dabai fruit is from
October to January and the storage period of dabai is about two days after harvest (Xuan et
al., 2016). Tt is usually found naturally along river banks in Sibu, Sarikei, Kapit and
Limbang divisions. Dabai fruit are rich in nutrients such as carbohydrates, protein, sodium,
fat, calcium and iron and it being reported that this fruit have many phytochemicals from
the different parts of the fruit. It is a good source of unsaturated fatty acids and there are

some products that have been developed from this fruits for local markets such as chips,



sauces, chips, pickles and soap. Therefore, the other part of these plants might have

valuable properties that can be used to be in the market such as the leaves‘part of this plant.

Figure 2.1: Canarium odontophyllum leaves

2.3 Medicinal properties of plants

Plant is one of the sources to produce antimicrobial agent or product for the inhibition
of the bacterial and fungal growth. Medicinal plants consider as a rich resources of ingredients
which can be used in drug development and synthesis (Hassan, 2012). There are various
groups of compounds in the plant which are effective as an antimicrobial compound which are
flavones, flavonoids, flavonols, coumarins, phenols, phenolics, alkanoids, quinines, lectin and
polypeptides. These molecules are usually derived from the secondary metabolism of plants
and were used to protect it against predation such as microorganism, herbivorous and insects
(Basri et al., 2014).

There are three large molecules families of antibacterial secondary metabolites which
are phenolic, alkaloid and terpene. The use of this type of medicine as a safe remedy for
diseases of both microbial and non-microbial origin has been supported by World Health
Organization (Basri ef al., 2014). Almost all the parts of plants were tested including the pulp,
leaf, shell of the seed and the stem bark. The leaf and the stem bark of C. Odontophyllum were

shown to have antimicrobial activity and also demonstrated promising anticancer property.

4



About 70% of the world’s population relies on plants for their primary healthcare, 35,000

to 70,000 species been used as medicaments (Mamedov, 2012)

24  Leaves extraction method

Crude extraction method is the method where the plant extract mixed with various
solvents for example methanol, ethanol, acetone, hexane and water. According to
Sasidharan (2011), in the analysis of the plants, extraction is the first crucial step as it
important to extract the components from the plants for the characterization and separation.
The function of crude extraction is to inhibit the pathogenic bacteria and fungi (Hussain
and Ananthan, 2009). The organic solvents such as methanol and acetone are commonly
being used because plant compounds are saturated organic compound (Khoddami ez al.,
2013). The different of extracting using various solvent is that they convey different level
of polarity and the percentage yield of extraction during phytochemical analysis is different
(Basri et al., 2014) Maceration, infusion, digestion, percolation, hot continuous extraction
(Soxhlet), aqueous extraction by fermentation and decoction are an example of extraction
method. Maceration techniques is the process that soaking plant materials in the form of
coarse or powdered together with a solvent in a stoppered container in order to soften and
break the plant’s cell wall (Azwanida, 2015). Hot continuous extraction which is also
known as Soxhlet methdd is the technique where the powdered plant sample is place in the
“thimble” or specialize porous bag soaked into the solvent in the soxhlet equipment and
heated for 5 h or until the solvent do not leave residue when evaporated. Maceration
method is being used in this experiment since it is the simplest method and it does not
expose to hazardous and flammable liquid organic solvents as Soxhlet do although it is

time consuming.






