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Abstract

The various crude extracts of the In vivo plant parts of medicinally important Eurycoma longifolia were observed to
demonstrate antibacterial activity to all the tested pathogenic bacteria. The most effective antibacterial agent was the
extracted compound from the roots of Eurycoma longifolia on Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Bacillus subtilis (CDR), Staphylococcus aureus ATCC 25923 and Shigella flexneri ATCC 12022. In addition,
there are also several other parts of this plants extract that produced good antibacterial activity against some tested
pathogenic bacteria. Thus, the results obtained can be used to facilitate the development of antibacterial medicines for
specific pathogenic bacteria to treat diseases caused by these bacteria.

Introduction

The tropical rain forest plants contains diverse
resources of biologically and chemically important
components as they synthesize various chemicals as
defence agents against pests, diseases and predators. Hence,
the tropical rain forest serves as an excellent reservoir of
medicines and chemical leads with which researchers can
design and synthesize new drugs (Ibrahim, 2004).
However, fewer than 5% of tropical forest plant species
have been examined for chemical compounds and
medicinal values (Zakrzewski, 2002).

The use of plants directly or indirectly as remedies in
treating ailments is because plants are rich in alkaloids and
other phytochemical contents and many of them work
effectively in curing a wide range of ailments. The alkaloids
and the phytochemicals present in all organs of the plant
including roots, stems, buds, leaves, flowers and fruits
(Chitravadivu et al., 2009). There are numerous reports on the
bioactive compounds which are mainly found in herbs and
other plants (Tariq et al., 2011), which have been reported to
posses possible health benefits with antioxidative,
anticarcinogenic,  antihypertensive, antimutagenic, and
angiogenesis inhibitory activities (Cao & Cao, 1999; Geleijnse
et al, 1999; Kahkonen et al., 1999; Yen et al., 2002).
Medicinal plants contain large amounts of phenolic
antioxidants in addition to compounds like vitamin C, vitamin
E, and carotenoids. Phenolic antioxidants in medicinal plants
are mainly composed of phenolic acids (Cao & Cao, 1999)
and flavonoids (Madsen & Bertelsen, 1995).

The worldwide interest in medicinal plants reflects the
recognition towards many traditional claims regarding the
value of natural products in health care. Thus, this has lead
to the investigation of the antimicrobial activity of
medicinal plants (Chitravadivu et al., 2009). This is
because bacterial resistance to currently used antibiotics is
becoming less effective thus inflicts the concern on public
health (Cock, 2008). The reason for this incident is due to
the origin of super resistant bacterial strains that causes the
failure of the currently used antibiotic agents failing to cure
many bacterial infections (Cock, 2008). Therefore, there
are many researches were conducted to uncover new
antimicrobial agents, either by the design and synthesis of
new agents, or through the search of natural sources
(Bhavnani & Ballow, 2000). Specifically, the herbal based

medications have gained the interest due to the belief that
there is a lower incidence of adverse reactions and toxicity
(Chariandy et al., 1999; Rodriguez et al., 2010) to plant
preparations compared to synthetic pharmaceutical. In
addition, the plant based natural therapeutics requires lesser
production cost compared to synthetic remedies thus makes
the search for natural therapeutics an attractive option
(Cock, 2008). Thus, the objectives of the present study is to
evaluate the antibacterial activity of crude extracts of in
vivo plant parts of Eurycoma longifolia on American Type
Culture Collection (ATCC) and a lab isolate strains of
pathogenic bacteria.

Materials and Methods

Plant materials: Eurycoma longifolia plant with the age of
5 years old were purchased from supplier were used in this
study. Different plant parts were obtained and dried
separately in the incubator at 40°C until a constant weight
was obtained. The plant parts used are roots (RT), leaves
(L), branches (BR), seeds (SE), Bark (BK) and stem core
(SC). After obtaining a constant dried weight, the plant part
were grind using dry blender (Panasonic) to obtain
powdered form. The powdered form were then subjected to
sonication treatment by the dissolving the powdered plant
material using 99% methanol at the ratio of 5:1 (v/v) for 20
minutes for each session. The process was repeated for
three times for each plant sample. Then, the sonicated
solutions were separated using filtration method. After that,
the filtrate was dried in the oven at 40°C until all the
methanol was evaporated out. Finally, the crude extracts of
the different plant materials were used in the antibacterial
assay. The working stock concentrations for the crude
extracts of the plant materials were prepared at 50mg/mL
by dissolving 100mg of the dried crude extracts into 2ml of
25% methanol. Chloramphenicol (+) at the concentration of
30ul/mg was used as positive control in this study.
Chloramphenicol (Sigma-Aldrich) was prepared by
dissolving 0.3mg of Chloramphenicol into 0.3mL 25%
methanol. The negative control used was 25% methanol (-).

Bacterial strains: Five American Type Culture Collection
(ATCC) pathogenic strains and one lab isolate strain that was
kindly provided by Center of Drug Research (CDR) USM
were used in this study. The bacteria used for the
antibacterial studies are Escherichia coli ATCC 25922,
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Pseudomonas aeruginosa ATCC 27853, Bacillus cereus
ATCC 10876, Staphylococcus aureus ATCC 25923 and
Shigella flexneri ATCC 12022 and generally regarded as
safe (GRAS) bacteria Bacillus subtilis (CDR). Prior to be
used in the antibacterial assay, the bacteria were grown on
both Mueller Hinton (MH) broth and agar and placed in an
incubator at 37°C and observed for confluency of its growth.

Agar disc diffusion assay: The disk diffusion (Bauer et
al., 1966) technique, based on the recommended
standards of the National Committee for Clinical
Laboratory  Standards (NCCLS), was wused for
antimicrobial test. An overnight suspension culture of the
six microbial strains was spread on MHA media by
adding 100l of the suspension culture in the middle of
the plate and spreading it evenly on the plate using L-rod.
Sterile discs were prepared (diameter = 6mm) and placed
on the culture spread agar media. The discs were
impregnated with the 20 pl of the working stock of each
of the crude plant extracts (Fig. 1).

Chloramphenicol (+) was used as positive control to
check the sensitivity of the strains. Twenty five percent
(25%) of methanol (+) was used as negative control. The
inoculated plates were incubated at 37°C for 24 h
(Karaman et al., 2003). The antimicrobial activity was
evaluated by measuring diameter of the inhibition zone
around the disc. The placement of the disc containing the
crude plant extracts were done as shown below:

Statistical analysis: Each set of experiment was done in
triplicates and repeated thrice. Means were analyzed
using univariate analysis of variance (SPSS Inc/PASW
Statistics 17.0) and differentiated with Duncan’s test.

Results and Discussion

Five pathogenic strains namely Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853, Bacillus
cereus ATCC 10876, Staphylococcus aureus ATCC 25923,
Shigella flexneri ATCC 12022 and one generally regarded as
safe (GRAS) bacteria Bacillus subtilis were used in this study.

The overall results indicated that the crude extract of the
root of Eurycoma longifolia was the most effective
antibacterial agent. The result was proven true for all the
tested pathogenic bacteria except for a gram positive bacteria
Bacillus cereus. This is because application of the crude
extract of the root on the bacteria created the widest inhibition
zone on Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Bacillus subtilis (CDR),
Staphylococcus aureus ATCC 25923 and Shigella flexneri
ATCC 12022. In addition, the significance value recorded for
these bacteria were significantly higher than the crude extracts
of other parts of this plant namely branches (BR), leaves (L),
stem core (SC), bark (BK), roots (RT) and seeds (SE).

Shigella flexneri is Gram-negative, non-spore forming,
facultative anaerobic bacilli closely related biochemically
and antigenically to Escherichia coli (Alfredo, 2004).
Shigella causes shigellosis or bacillary dysentery disease.
Shigella causes an estimated 1 million deaths and 163
million cases of dysentery annually worldwide (Alfredo,
2004). The onset of the disease progression is marked by an
infection of the large bowel followed by abdominal cramps,
diarrhea, and fever. Initially, the diarrhea may be copious and
the liquid stools often contain blood and mucus (Ryan &
Falkow, 1994). Shigellosis is usually acquired by drinking
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water contaminated with human feces or by eating food
washed with contaminated water. Shigella portrays
extraordinary competence for acquiring plasmid encoded
multi antibiotic resistance which was used in first-line
therapy (Kotloff et al., 1999). Therefore, crude extract of
Eurycoma longifolia is tested as potential antibacterial agent
to combat the prevalence of Shigella.

The inhibition zones values recoded for Shigella flexneri
ATCC 12022 indicates widest diameter of inhibition zone
value from crude extracts of roots which is about 16.33+3.04
mm, followed by stem core, seeds and branches each with
the inhibition diameter of 13.224+3.19 mm, 12.78+2.44 mm
and 12.22+1.64 mm. On the contrary, bark and leaves has
lower diameter of inhibition zone which is about 9.56+2.51
mm and 10.44+2.74 mm (Fig. 2). The crude root extract had
the most significant inhibition effect on Shigella flexneri
ATCC 12022 (Fig. 2). The second highest significance in
terms of inhibitory effect on Shigella flexneri ATCC 12022
has been recorded for crude extracts of seeds and stem core.
However, no significance in terms of inhibitory effects was
recorded for crude extracts of bark, branches and leaves. In
addition, for all the tested plant parts crude extracts the
values obtained were significantly higher and different from
the positive and negative control for the pathogenic Shigella
flexneri ATCC 12022 (Fig. 2).

Figure 3 shows the inhibition zone when tested with for
Shigella flexneri ATCC 12022. From the morphological
observation, the widest inhibition zone can be observed for
the crude extract obtained from the roots of Eurycoma
longifolia. Moreover, clear inhibition zone were also
observed for other plant parts crude extracts like seeds, stem
core, bark and branches.

Escherichia coli are Gram negative rod shaped bacteria.
Most of the Escherichia strains have flagella and the bacteria
are motile. Escherichia coli grow well on a variety of media
at 37°C. The bacteria are usually found in the intestinal tract
of the warm blooded animals including humans. Upon
infection to humans, it causes diarrheal disease. Diarrheal
illness is a major public health problem worldwide, with over
2 million deaths occurring each year (Danilo et al., 2009).
The antibacterial assay on Escherichia coli facilitated the
identification of potential vaccine candidates based on the
plant extracts of Eurycoma longifolia.

Highest inhibition zone value was recorded for
Escherichia coli ATCC 25922 for the crude extracts from
roots which is about 19.67+2.45 mm, followed by crude
extract of the stem core and branches (Fig. 4). The inhibition
zone recorded for both the stem core and branches were
15.00£3.74 mm and 13.22+2.68 mm respectively. The
inhibition zone value recorded for seeds, bark and leaves
were not very much different from each other which are
11.11£2.03 mm, 10.11+2.37 mm and 10.89+2.76 mm,
respectively. However, all the inhibition zone value recorded
were lower than the positive control value in plate 1 (Fig. 4).

The root extract of Eurycoma longifolia inhibited the
pathogenic  Escherichia coli ATCC 25922 most
significantly compared to other plant parts. On the other
hand, the significance value obtained for all other plants
parts crude extract like bark, stem core, seeds and leaves
were not significantly different from each other.
Furthermore, the significance values of crude extracts of
these plant parts were significantly lower or equal
compared to the positive control despite recorded higher
significant value compared to the negative control.
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Plate 1
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Plate 2

Fig. 1. The placement of the disc containing the crude plant extracts; bark (BK), stem core (SC), seeds (SE), branches (BR), leaves
(L), roots (RT). Positive control used is Chloramphenicol (30ul/mg) is denoted as P (Plate 1) or p (Plate 2) (+) and the negative

control used is 25% methanol and is denoted as N or n (-).
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Fig. 2. Inhibition zone (mm) for Shigella flexneri when tested
with extract from various parts of in vivo Eurycoma longifolia.

Means underscored by the same letter are not significantly
different at p<0.05.

Pseudomonas aeruginosa is a gram-negative rod
that belongs to the family Pseudomonadaceae.
Pseudomonas aeruginosa can be found commonly in
nature, inhabiting soil, water, plants, animals and
humans. Pseudomonas aeruginosa is the most common
pathogen responsible for both acute respiratory
infections in ventilated or immunocompromised patients
and chronic respiratory infections in cystic fibrosis
patients (Chastre & Trouillet, 2000; Chastre & Fagon,
2002). Furthermore, due to problems of high incidence
and infection severity, the resistance of Pseudomonas
aeruginosa to conventional antimicrobial treatment has
increased over the past decade highlighting the need for
new therapeutic options (Kipnis et al., 2006).

Fig. 3. Inhibition zone (mm) for Shigella flexneri when tested
with extract from various parts of in vivo Eurycoma longifolia
(scale bar in red indicates 1 unit = 0.5cm).

The widest inhibition zone recorded for Pseudomonas
aeruginosa ATCC 27853 was by the root crude extracts of
Eurycoma longifolia. The diameter recorded was
18.56+2.19 mm. The second widest inhibition zone was
recorded for crude extract from stem core which is about
11.56+2.40 mm (Fig. 5). Almost similar inhibition zone
values were recorded for crude extracts from seeds, leaves,
bark and branches. The values of the inhibition zone are
10.44+2.51 mm, 10.11£2.03 mm, 9.56+2.01 mm and 9.00
+2.60 mm respectively. The positive control value from
plate 1 (Fig. 5) were higher than all the tested plant crude
extracts except for roots. Despite that, the all the crude
extracts recorded higher values of inhibition zone when
compared with the negative control.
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The growth of the pathogenic bacteria Pseudomonas
aeruginosa ATCC 27853 is significantly inhibited by the
root extract of Eurycoma longifolia. However, the value
obtained for all other parts of the plant were recorded
significantly lower or equal to the positive control
(positive control plates 1 and 2) (Fig. 5). The inhibition
zone for bark, stem core and branches were significantly
different from each other but inhibition of plant parts like
seeds and leaves were not significant from each other as
shown in Fig. 5. In addition, all the values obtained were
significantly higher than the negative control.

Staphylococcus aureusis a facultative anaerobic
gram-positive bacteria. Staphylococcus aureus is non-
motile and non-spore forming bacteria. Staphylococcus
aureus is a versatile pathogen capable of causing a wide
range of human diseases. However, the role of different
virulence factors in the development of staphylococcal
infections remains incompletely understood (Rachel &
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Fig. 4. Inhibition zone (mm) for Escherichia coli when tested
with extract from various parts of in vivo Eurycoma longifolia.
Means underscored by the same letter are not significantly
different at p<0.05.
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Fig. 5. Inhibition zone (mm) for Pseudomonas aeruginosa when
tested with extract from various parts of In vivo Eurycoma
longifolia. Means underscored by the same letter are not
significantly different at p<0.05.
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Franklin, 2008). The antibacterial assay on
Staphylococcus aureusis hoped to facilitate the
identification of potential vaccine candidates based on
the plant extracts of Eurycoma longifolia.

Higher values for inhibition zone were recorded for
pathogenic ~ Staphylococcus aureus ATCC 25923
compared to the 5 other pathogenic bacteria used in this
study. This indicates that the extract of Eurycoma
longifolia works well in inhibiting Staphylococcus aureus
ATCC 25923. Wide inhibition zone for the pathogenic
Staphylococcus aureus was obtained from the crude
extracts of roots (17.2242.44 mm) and stem core
(13.56+2.07 mm) (Fig. 6). In addition, crude extracts of
plant part like branches, seeds, leaves and bark also
inhibited the pathogenic Staphylococcus aureus ATCC
25923 by creating the inhibition zones at the diameter of
11.89+2.09 mm, 11.89+1.76 mm, 11.56+2.70 mm and
10.67+2.18 mm (Fig. 6).
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Fig. 6. Inhibition zone (mm) for Staphylococcus aureus when
tested with extract from various parts of in vivo Eurycoma
longifolia. Means underscored by the same letter are not
significantly different at p<0.05.
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Fig. 7. Inhibition zone (mm) for Bacillus cereus when tested
with extract from various parts of In vivo Eurycoma longifolia.
Means underscored by the same letter are not significantly
different at p<0.05.
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The inhibition zone obtained for the root crude
extract revealed the most significant value compared to
other parts of the plant. The clearance zone can be
observed in Fig. 6. In addition, the crude extract of stem
core of Eurycoma longifolia also works well in inhibiting
Staphylococcus aureus ATCC 25923. This is supported
by the significant value obtained for stem core compared
other plant parts (Fig. 6). On the contrary, the significance
values obtained for all other plant parts namely bark,
seeds, branches and a leaf were not significantly different
from each other and also from the positive control which
is chloramphenicol but they are significantly higher than
the negative control (Fig. 6).

Bacillus cereus is a gram-positive and spore-forming
bacterium that produces multiple toxins which cause food
poisoning in human (In-Cheol et al., 2011). Bacillus
cereus produces emetic and diarrheal toxins as an
opportunistic human pathogen (Bhunia, 2008). The
diarrheal is caused by enterotoxins in the human small
intestine (Granum & Lund, 1997). Furthermore, Bacillus
cereus has been associated with more severe infection
such as endophthalmitis and pneumonia (Miller et al.,
1997). The endospores of Bacillus cereus are able to
survive in harsh environments because of their thermal
stability and ability to be easily transmitted to food
through other environments such as soil or water
(Kortiranta et al., 2000). Therefore, Bacillus cereus has
been emerging as a food-borne pathogen with a
distribution similar to Salmonella spp., Escherichia coli
O157:H7 and Listeria monocytogenes in food industry
(In-Cheol et al., 2011).

The values for the inhibition zone recorded for
Bacillus cereus ATCC 10876 shows that the tested plant
extracts were not effective in inhibiting these pathogenic
bacteria. This is because the values obtained from the
inhibition zone of the positive control plate 1 (Fig. 7)
were higher compared to the plant parts (Fig. 7). The
diameter of the zone of inhibition recorded for the
positive control plate 1 (Fig. 7) is 17.89+4.62 mm.
Despite it, the inhibition value recorded for the root crude
extract was significantly higher than the rest of the
explants which is about 15.56£1.59 mm. In addition, the
crude extracts of the stem core and bark also recorded
clear inhibition zones at the diameter of 13.33£3.35 mm
and 12.11£3.59 mm. Moreover, almost similar values of
the inhibition zone were recorded for other Eurycoma
longifolia plant crude extracts like seeds, branches and
leaves as shown in Fig. 7. The inhibition zone recorded
for these crude extracts are 10.44+2.30 mm, 11.00+2.78
mm and 11.56+2.96 mm. However, the inhibition zone
values for all tested crude extracts were higher than the
negative control (Fig. 7).

Bacillus subtilis is a naturally occurring gram-
positive saprophytic bacterium that is commonly found in
soil, water, air and decomposing plant material (Backman
et al., 1997; Perez et al., 2000). However, in most of the
conditions, Bacillus subtilis is not biologically active and
remain in the spore form. Different strains of Bacillus
subtilis are being used as biological control agents under
different situations (Backman et al., 1997). Several
Bacillus species produces antibiotics with broad
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spectrums and various structures such as bacteriocin-like
substances and antimicrobial lipopeptides (Stein, 2005).
Bacillus subtilis is widely used to inhibit food-borne
pathogens and has importance in fermented foods
production because its genetic and biochemical properties
have been well-studied, and antimicrobial substances
produced by Bacillus subtilis have low toxicity, high
biodegradability, and are environmentally-friendly
(Raaijmakers et al., 2010). Bacillus subtilis has also been
granted the Generally Recognized as Safe (GRAS) status
(Cladera, et al., 2004).

The inhibition zone for Bacillus subtilis (CDR) can
be observed in Fig. 8. Highest inhibition zone value was
recorded from the crude extracts of roots (12.89+3.18
mm). This is followed by the inhibition zone value of the
positive control in plate and branches (Fig. 8). The
inhibition zone values for both the positive control in
plate and branches are 11.78+2.64 mm and 10.44 +3.28
mm respectively. Not much difference in diameter can be
observed for bark, leaves and stem core each with the
inhibition zone value of 8.67+2.24 mm, 8.56+1.88 mm
and 7.44+2.65 mm (Fig. 8).
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Fig. 8. Inhibition zone (mm) for Bacillus subtilis when tested
with extract from various parts of in vivo Eurycoma longifolia.
Means underscored by the same letter are not significantly
different at p<0.05.

The significance value for all plant crude extracts
in inhibiting Bacillus subtilis (CDR) can be divided
into three major groups with similar significance that
are positive control in plate 1, branches and roots (Fig.
8). The second group with similar significance consist
of bark, stem core, seeds and leaves and finally the
third group that consist of negative controls, that have
lower significance value compared to all other tested
extracts (Fig. 8).

Almost all the tested pathogenic bacteria are inhibited
by the root extracts of Eurycoma longifolia as reported for
the root extracts of Leptadenia pyrotechnica (Mehmooda
et al., 2012). High antibacterial activity from the root
extract may due to the reason that plant roots
continuously produce and secrete compounds into the
rhizosphere (Gleba et al., 1999; Bais et al., 2001). Root
exudation consist of compounds like of ions, free oxygen
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and water, enzymes, mucilage, and a diverse array of
carbon-containing primary and secondary metabolites
(Uren, 2000; Bertin et al., 2003). In addition, root
exudation can be broadly divided into two active
processes (Bais et al., 2006). The first active process of
root excretion involves gradient dependent output of
waste materials with unknown functions, whereas the
second, secretion, involves exudation of compounds with
known functions, such as lubrication and defense (Bertin
et al., 2003; Bais et al., 2004).

In addition, the data in this research revealed that
the gram-positive bacteria namely Bacillus subtilis,
Bacillus cereus and Staphylococcus aureus were more
resistant to the antibacterial assay compared to the
pathogenic gram negative bacteria namely Escherichia
coli, Pseudomonas aeruginosa and Shigella flexneri. It
may due to the reason that the gram-positive bacteria are
more sensitive than the gram-negative bacteria (Cynthia
et al., 2011). The differences between gram-positive and
gram-negative bacteria are due to cell wall structural
differences between these classes of bacteria (Cock,
2008; Lebleau et al., 2009). The bacterial cell-wall is
composed of a specific layer of a cross-linked polymer
which is known as peptidoglycan. As reviewed by
Lebleau et al., (2009) in gram-negative bacteria the
peptidoglycan layer thickness is around 2 to 6 nm,
whereas the gram-positive bacteria has a thicker
peptidoglycan layer which is about 20 to 80 nm. The
differences in the thickness of the peptidoglycan layer
causes different amount of resistance between the gram-
negative and gram-positive bacteria (Sadr et al., 1999).
This is because the peptidoglycan layer is responsible
for the cell-wall mechanical strength (Yao et al., 1999).
Therefore, since the gram-negative thickness of the
peptidoglycan layer is much thinner thus higher
likelihood for antibacterial compounds to penetrate or
pass through the smaller pores. On the other hand, the
large peptidoglycan layer thickness of the gram-positive
bacteria limits the entry of the antibacterial compound
(Yao et al., 1999).

As reviewed by Young et al, (2009),
lipopolysaccharide (LPS) is the major etiologic component
of pathogenic gram-negative bacteria (Morrison & Ryan,
1987). The major function of lipopolysaccharide in
pathogenic gram-positive bacteria is to stimulate the host
cells and leads it to the production of inflammatory
mediators like cytokines, chemokines and lipid metabolism
(Young et al., 2009). The lipopolysaccharide is only found in
gram-negative bacteria but the gram-positive bacteria lack
lipopolysaccharide and instead it contains lipoteichoic acid
(LTA) on their cell wall (Zdenek et al., 2010).

The lipoteichoic acid plays a role as an important
pathogen-associated molecular pattern (PAMP) in the
gram-positive bacteria. The lipoteichoic acid is able to
stimulate the innate immunity of the pathogenic gram-
positive bacteria (Han et al., 2006). Therefore, the
lipoteichoic  acid plays the same role as
lipopolysaccharide in gram-positive bacteria although
there are some difference in the structural details and the
signaling transduction in both lipoteichoic acid and
lipopolysaccharide (Young et al., 2009). It was reported
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that the expression of the lipoteichoic acid were not only
found in the pathogenic gram-positive bacteria but the
expression was also found in non-pathogenic or beneficial
gram-positive bacteria (Veckman et al., 2004). In gram-
positive bacteria, the infection at the lipoteichoic acid
region is first recognized by Toll-like receptor 2 (TLR2)
(Han et al., 2003). Consequently, the Toll-like receptor 2
activation turns on intracellular messengers such as
MyD88, TRAF6 and MAP kinases which in turn will
lead to the activation of transcription factors like NF-xB
and AP-1, which are required for the expression of
inflammatory cytokines (Buckley et al., 2006).

Similar research on the antibacterial assay on
Eurycoma longifolia plant parts were conducted by
Farouk & Benarfi (2007). However, Farouk & Benarfi
(2007) concluded that the extracts from leaves and stems
of Eurycoma longifolia contained potent antibacterial
agent. In addition, it was reported that the root extract did
not have any antibacterial agent. Another recent report by
Tzar et al., (2011) indicated that the root extract of
Eurycoma longifolia did not show any antibacterial or
antifungal effect at concentrations of equal to or less than
50 mg/ml and 10 mg/ml. Later it was reviewed and
concerns were raised as the root extracts did not show any
antibacterial activity (Rajeev & Karim, 2010). Differences
in these studies may be contributed by factors like age of
the plant parts, used in this study, the mode of processing
the samples to obtain the crude extract and the external
factors like samples handling before and during the test
was conducted.

Conclusion

There are a lot of factors that influences the
antibacterial activity. The factors may include the age
used for the preparation of the plant extract, type of the
solvent used for extraction of the plant materials and the
organism tested. Therefore, the result indicated that the
most effective antibacterial agent is the extracted
compound from the roots of Eurycoma longifolia on
Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Bacillus subtilis (CDR), Staphylococcus
aureus ATCC 25923 and Shigella flexneri ATCC 12022.
In addition, there are also several other parts of this plants
extract that showed good antibacterial activity against
some tested pathogenic bacteria like crude extracts of
stem core.
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