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Abstract: The huge diversity of Malaysian flora has varichemical constituents that make them as
outstanding natural product candidates for thetrimeat of infectious diseases. The screening prctic
for phytochemical compound in them is essentiagxplore more natural sources to replace synthetic
antibiotics, which generally have side effects swash hypersensitivity, immune-suppression and
allergic reactions. Antibacterial activities haweeh detected in some of the Malaysian plants arst mo
of the Malaysian medicinal plants have been scikémethis property. However, so far no study has
focus on Malaysian flowering plants yet. In thisdst, the extraction and determination of antibaater
property from 19 Malaysian flowering plants werendocted. The plants were extracted with
methanol, ethyl acetate, hexane and distilled wanelividually at concentration of 0.1g miL The
extraction process condition was set to 300 rpnta#igh for 10 h at room temperature. The crude
extracts of each plant (5 mg/disc) were testedreg&acillus subtilis and Escherichia coli using
agar disc diffusion assay method. The screeninglteeshowed that ethyl acetate extract of
Spathiphyllum cannifolium (‘peace lily’) leaves possesses the highest actilsel activity againsB.
subtilis with zone of inhibition of 25 mm. Most of the ptasamples extracted with methanol and
ethyl acetate have indicated positive activity todvB. subtilis growth. However, the hexane and
distilled water extracts was ineffective to combfaé B. subtilis growth. Unfortunately, all of the
extracts were not active agairstcoli. This study suggested th&tcannifolium is highly potential

in antibacterial activity which can be further ayd for the development of new antibiotic
exclusively for gram positive bacteria.

Key words: Extraction process, antibacterial activiB, subtilis growth, Spathiphyllum cannifolium,
zone of inhibition, synthetic antibiotics, phytoomeal groups, Mueller Hinton Broth
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INTRODUCTION The natural sources have long been used in
traditional medicine to treat infectious diseases.
Infectious diseases are the leading cause of deatlumerous screening practices from different plamtg
world-wide (Westhet al., 2004). The incidence of food had been carried out to extract the bioactive camgse
and water contamination has lead to a serious thealfrom plants to evaluate the effectiveness of herbal
hazard to the community (Aboats al., 2006). In  medicine used before. Previous study had foundttigat
Malaysia, the risk of bacterial infection is sthigh  herbal medicine is still the mainstay of about P84S8of
especially the food and waterborne diseases. Asuprd the whole population, for the primary healthcareause
to the World Health Organization, approximately 30%of better cultural acceptability, better compatitilvith
of people in industrialized countries suffer fronfoad  the human body and fewer side effects (Cohen, 1992)
borne disease each year and in 2000 at least tliormi  There is a continuous and urgent need to discoser n
people died from diarrheal disease worldwide (WHO,antimicrobial compounds with diverse chemical
2002). Furthermore, the number of reported cases aftructures and novel mechanisms of action for nedv a
food-associated infections continues to increaskian re-emerging infectious diseases (Janick, 1999).

rapidly changing that makes the food safety is oha Currently, multiple drug resistance has increased
fundamental concern in the food industry (Alzorekyeven though the production of new antibiotics is
and Nakahara, 2003). abundant (Davis, 1994; Service, 1995; Nascimesito
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al., 2000). Such a fact is cause for concern, becauseeasure the inhibition zone of active plant exsact
generally bacteria have the genetic capability toagainst the bacterial growth. Finally, the activa§
transmit and acquire resistance to drugs, which arpotential plant extracts was compared to the
utilized as therapeutic agents (Cohen, 1992; Qfadh, = commercial antibiotics activity.

2000). New bacterial strains which are multi-resist

had cause the number of patients in hospitals rsuffe MATERIALSAND METHODS

from suppressed immunity. Consequently, new )

infection can occur in hospitals as a result ofhhig S@mple collections and pre-treatment: Plant samples

mortality (Nascimentoet al., 2000). Staphylococcus were _collected from various locations such as in
aureus )\//va(ts the initial pathogen) thatp I¥1as becomeBotanlcal Park, Shah Alam, Forest Research Institut

resistant to all known antibiotics has posed aatre !\/Ia]aysm (FRIM), jurseries in Sungai Buloh a_nd
already for a number of years (Ojatzal., 2000) individual gardens in Bangi. The plants were vedfi

: a botanist and recorded in Department of
People nowadays are becoming more concerns i

. i ? otechnology Engineering, International Islamic
their healthcare and being selective on what the niversity of Malaysia. Leaves, flowers and stems/
consumed. In recent years, the public demand fof

X e _ arks of plants were thoroughly washed under runnin
natural and/or chemlcally free additives in pr_oeelss tap water. Then, each sample were cut into smedlgsi
foods and cosmetic products has been increaseghd evenly distributed in different aluminium trafe
(Skocibusicet al., 2006; Wijesekera, 1991; Zink, 1997). samples were placed inside oven at 45°C for 2-3.day
The food industry had involved the uses of chemicalafter that, the dried samples were ground into paxwd
preservatives to avoid the food borne growing andorm using electrical blender. Each powdered form
microbes spoiling (Skocibusiet al., 2006). Previous samples were transferred into air-tight bottles and
study revealed that some synthetic preservativelabeled accordingly for further use.
convert some ingested materials into toxic subst®nc
or carcinogens by increasing the microsomal enzymeBreparation of extracts. The plants were extracted
activity (Faraget al., 1989). Therefore the plant sourceswith methanol, ethyl acetate, hexane and distilled
are recommended in the food industry as an altemat water, individually at concentration of 0.1g Thfor
to chemically synthesized additives. 10 h. at room temperature with agitation at 300.rpm
Plant extracts have shown the presence of variouShe extracts were collected by filtration and wiatter
chemical constituents such as flavanoids, alkajoidsspun at 4000 rpm for 10 min. to separate sediments
steroids, tannins, saponins, cardiac glycosides anfilom the extracts. To obtain crude extract of the
phenol compounds, which are synthesized anglants, the solvents were removed by drying the
deposited in specific parts or in all parts of fHants  extracts in water bath at 50°C.
(Parekhet al., 2005; Kaur and Arora, 2009). Flavanoids
have been reported to possess antibacterial gctivit ~Preparation of test microorganisms. An overnight
which it has the ability to form complex with culture of Bacillus subtilis (ATCC 6633) and
extracellular, soluble proteins and bacterial cedllls  Escherichia coli (ATCC 25922) were prepared in
(Tsuchiyaet al., 1996). In the same manner, purified Mueller Hinton Br(_)th (MHB)_ and later adjusted t&0.
alkaloids as well as their synthetic derivatives ased as Mc Farla_nd (o_pfucal density, Qkpnnf).08-0.1) fo_r
remedies for their various biological effects sumh antibacterial activity assay (Lopetal., 2003). For this

. . . - assay, the adjusted cultures were plated to Mueller
analgeslc, a_muspasmodlc and bactericidal (Evap2)2 Hinton Agar (MHA) plates for testing the plant eadts
The bioactive compounds from plants may act b

y . .
. . . against the bacteria.
resembling endogeneous metabolites, ligands, hasjon 9

signal transduction molecules or neurotransmittees A htibacterial activity: To determine whether the plant
have gffect on _humans due to compatibility in theirgyiracts posses’ antibacterial activity, disc difém
potential target sites (Parethal., 2005). assay was carried out. Disc containing 5 mg of tplan

Therefore, the aim of this research is to screen f extracts were prepared by Soaking the disc in p|ant
antibacterial compounds from 19 plant species Obxtracts that were previously dissolved in pure
different parts such as their leaves, flowers aeths/  Dimethylsulfoxide (DMSO). Subsequently, the discs
barks. This study evaluated the potential antib#dte were transferred onto the plated MHA plates and the
activity of aqueous and organic extracts of thdaatp  antibacterial activity was determined from the
against gram positive and gram negative bactegh su measurement of the inhibition zone diameter arabed
as Escherchia coli andBacillus subtilis. Disc  disc. Zone of inhibition is indicated by clear area
Diffusion Assay was conducted in this research tcaround the disc which shows no bacterial growth.
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RESULTSAND DISCUSSION (Cowan, 1999), which reveals that antimicrobial
phytochemical is soluble in moderate polar solvent.
From this antibacterial study, it can be observed
that gram positive bacteria are more susceptibéa th
ram negative bacteria. Gram negative bactériagli,
hich is already known to be multi-resistant togsu
was also showing no effect to the tested plantaexsr
in a different study as referred Nascimerdb al.
(2000). The susceptibility difference presents et
both bacteria could be due to cell wall structure
correlated with the permeability barrier or the
membrane accumulation mechanism (Adwan and
A Abu-Hasan, 1998). In gram negative bacteria, the
extracts were represented by the |nh|b|t|o_r_1 ZONSuter phospholipidic membrane carrying the stradtur
produced on the agar pl_ate. The_ greater the mdm_blt lipopolysaccharide components makes the cell wall
zone (me_asured inmilimeter) indicates the hlgherimpermeable to lipophilic solutes. Additionally, rpts
antibacterial effect. . constitute a selective barrier to the hydrophilitutes
The results obtained from this study showed thafii, an exclusion limit of about 600 Da (Nikaidodan
methanol extract of almost all the tested plantsewe Vaara, 1985). However, gram positive bacteria rgvin
active to inhibit theB. subtilis growth compared to the only an outer beptidoglyéan layer, thus is not fiective
other solvent extracts. Th!s suggests that methanol permeability barrier (Scherrer and Gerhardt, 1971).
the bes_t solvent in extracting antlbacte_rlal comuiz. The highest antibacterial activity was shown by
Interestingly, many plants extracted with ethyl tate ethyl acetate extracts of camnifolium leaves.

also showed antibacterial activity. In contrastnast .
all of the hexane extracts and distilled water aots Additionally, both f_“etha“"' ar_1d ethyl acetate sotse_
were powerful in extracting the antibacterial

had no inhibitory effect on both gram positive andm ;
negative bacteria. In contrary with the folkloreope ~ COmpounds from leaves and flowers of this plant
who use primarily water as the solvent for extacf — SPecies. Their extracts had revealed significafeces
herbal medicine, this study found that organic oty towards the growth oB. subtilis. The antibacterial
provided more consistency in antibacterial activity compounds that might be presentedSincannifolium
These observations might be associated with itrins consist of phytochemical groups such as alkaloids,
bioactivity and the ability of the compounds which flavanoids, tannins, phenolic compounds and cardiac
having different polarity to be dissolved in eaghet of  glycosides. In previous study, alkaloids presestsize
solvent (Pareklet al., 2005). It is supported in reference of the largest chemical compounds produced by plant

The antibacterial activity of 19 plants of diffate
parts is summarized in Table 1-4. This study ineslv
the use of leaves, flowers and stems/barks parsdi
plant species. The total of 57 plant samples wer
extracted with four types of solvents namely metthan
ethyl acetate, hexane and distilled water. In stigly,
dimethylsulfoxide (DMSO) is used to dissolve the
various crude extracts with concentration of 0.&lg/
All the extracts were tested against gram positiad
gram negative bacteria which @esubtilis andE. coli,
respectively. The antibacterial activity of eaclaml

Table 1: Antibacterial activity from methanol exita
Zone of Inhibition (mm)

Leaves Flowers Stems/Barks
Plant names
Parts B.subtilis E.coli B.subtilis E.coli B.subtilis E.coli
White Clerodendrumpaniculatum 13.0  12.0 - - 9.5 9.0 - - 9.0 10.0 -
RedClerodendrum paniculatum 115 13.0 - - - - - - 9.0 9.5 -
White Mussaenda philippica 7.5 7.5 - - 9.5 9.5 - - 9.5 10.0
RedMussaenda philippica 115 12.0 - - 11.0 120 - - 135 14.0 -
Callistemon viminalis 13.0 125 - - 155 145 - - 8.5 9.0 -
Erythrina glauca 125 125 - - 8.0 8.0 - - 14.0 16.0 -
Ixora chinensis 115 115 - - 12.0 110 - - 10.0 10.5 -
Lagerstroemia loudonii 125 12.0 - - 12.0 135 - - 125 14.0 - -
Hymenocallislittoralis 10.0 9.0 - - 9.0 7.5 - - 9.0 9.0 9.0 9.0
Costus Spicatus - - - - 8.0 9.0 - - - - - -
Heliconia rogtrata 115 115 - - 8.5 8.0 - - 10.0 10.0 -
Mussaenda flava 140 150 - - 20.0 20.0 - - 9.0 9.5 -
Canna Indica 9.0 10.5 - - 8.0 8.5 - - - - -
Spathiphyllum cannifolium 20.0 18.0 - - 21.0 21.0 - - 145 15.0
Arytera littoralis 115 10.5 - - - - - - - - - -
Bauhinia kockiana 13.0 12.0 - - - - - 15.0 15.0 - -
Torenia fournieri 13.0 13.0 - - 12.0 10.0 - - - - - -
Ajuga reptans 9.0 8.0 - - 8.5 9.0 - - 10.0 115
Couroupita guianensis 11.0 110 - - 175 155 - - 14.5 14.0
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Table 2: Antibacterial activity from ethyl acetabgracts

Zone of Inhibition (mm)

Leaves Flowers Stems/Barks
Plant names
Parts B.subtilis E.coli B.subtilis E.coli B.subtilis E.coli
White Clerodendrum paniculatum - - - - 13.0 13.5 - - 9.0 - - -
RedClerodendrum paniculatum - - - - - - - - 9.5 11.0 - -
White Mussaenda philippica - - - - - - - - 9.0 9.0 - -
RedMussaenda philippica - - - - - - - - 9.5 10.0 - -
Callistemon viminalis 8.0 9.5 - - 13.0 14.0 - - - - - -
Erythrina glauca - - - - 8.0 - - - 15.0 16.0 - -
Ixora chinensis 9.5 - - - 8.5 9.5 - - 10.5 10.5 - -
Lagerstroemia loudonii - - - - - - - - 7.0 7.0 - -
Hymenocallislittoralis 13.0 13.0 - - - - - - 7.5 10.5 - -
Costus Spicatus 7.0 8.0 - - 7.5 8.0 - - 10.5 - - -
Heliconia rostrata - - - - 8.0 11.0 - - 9.0 9.0 - -
Mussaenda flava 10.0 - - - - - - - 7.0 - - -
Canna Indica - - - - 7.0 7.0 - - 8.5 9.0 - -
Spathiphyllum cannifolium 24.5 25.0 - - 23.0 24.0 - - 15.0 15.5 - -
Arytera littoralis 7.0 7.0 - - - - - - - - - -
Bauhinia kockiana - - - - 12.0 13.0 - - 10.5 10.5 - -
Torenia fournieri 11.0 11.5 - - - - - - - - - -
Ajuga reptans - - - - - - - - - - - -
Couroupita guianensis 13.0 13.0 - - 12.0 13.0 - - - - - -

Table 3: Antibacterial activity from hexane extsact

Zone of Inhibition (mm)

Leaves Flowers Stems/Barks
Plant names
Parts B.subtilis E.coli B.subtilis E.coli B.subtilis E.coli
White Clerodendrum paniculatum - - - - - - - - - - - -
Red Clerodendrum paniculatum - - - - - - - - - - - -
White Mussaenda philippica - - - - - - - - 7.5 8.0 - -
Red Mussaenda philippica - - - - - - - - 9.0 95 - -
Callistemon viminalis 11.0 12.0 - - 125 150 - - - - - -
Erythrina glauca - - - - - - - - 9.5 - - -
Ixora chinensis - - - - - - - - 13.0 135 - -

Lagerstroemia loudonii - - - - - - - - - - R R
Hymenocallislittoralis - - - - - - - - - R R -
Costus Spicatus 7.0 8.0 - - - - - - - - - -
Heliconia rostrata - - - - - - - R - R - .
Mussaenda flava - - - - - - - - - _ R R
Canna Indica - - - - - - - - - - R R
Spathiphyllum cannifolium - - - - - - - - - R - -
Arytera littoralis - - - - - - - - - - - R
Bauhinia kockiana - - - - - - - - - - R R
Torenia fournieri - - - - - - - - - - R R
Ajuga reptans - - - - - - - - - R _ i
Couroupita guianensis - - - - - - - - - R - -

It had contributed to the development of powerfulGentamycin (10 ug) and Chloramphenicol (30 pg),
painkiller medication (Raffauf, 1996). Besides, Which their inhibition zone ranged between 22 mm to

reference (Dharmananda, 2003), had revealed tleat tf/ mm. However, thé. cannifolium extracts .d'd not
: : . . : .__show any activity towards the growth Bf coli. It is
isolation of tannins which is useful for treating hoped that this plant extracts will likely to haee
intestinal disorders such as diarrhea and dysentery  gjmijar activity with the Tetracyclin (30 ug),

The antibacterial activity shown & cannifolium  Gentamycin (10ug) and Chloramphenicol (30 pg) in
extracts is compatible with the commercial antib®t combating the pathogenic gram negative bacterianwhe
tested as summarized in Table 1. Thecannifolium it js further developed in the future. Thus, it che
extracts had shown the maximum inhibition zone ®f 2 suggested the@ cannifolium is a great potential source
mm against thd.subtilis growth. This result is almost of antibacterial compounds that could be used in
similar with the activity of Tetracyclin (30 ug), formulation of new antimicrobial drugs of naturaisis.
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Table 4: Antibacterial activity from distilled watextracts

Zone of Inhibition (mm)

Leaves Flowers Stems/Barks

Plant names
Parts B.subtilis
White Clerodendrum paniculatum
Red Clerodendrum paniculatum
White Mussaenda philippica

Red Mussaenda philippica
Callistemon viminalis

Erythrina glauca

Ixora chinensis

Lagerstroemia loudonii
Hymenocallislittoralis

Costus Spicatus

Heliconia rostrata

Mussaenda flava

Canna Indica

Spathiphyllum cannifolium
Arytera littoralis

Bauhinia kockiana

Torenia fournieri

Ajuga reptans

Couroupita guianensis

.coli B.subtilis E.coli B.subtilis E.coli

135 140 - - 7.0 9.0

oo m

7.5 7.5

CONCLUSION Alzoreky, N.S. and K. Nakahara, 2003. Antibacterial

activity of extracts from some edible plants

commonly consumed in Asia. Int. J. Food

Microbiol., 80: 223-230. PMID: 12423924

n%ohen, M.L., 1992. Epidemiology of drug resistance:
Implications for a post—antimicrobial era.

In the present study, the ethyl acetate extrac® o
cannifolium leaves have demonstrated the most
effective candidate which possessed the maximu
antibacterial compounds. Therefore, this plantasty
have a great potential for future analysis to discdhe

active isolating compounds against microorganisms. ~ Sciences, 257 1050-1055. Dot
The toxicity study of this extracts could be penfied 10.1126/science.257.5073.1050 -
as it is essentials in the food and cosmetic imiagst Cowan, M.M., 1999. Plant products as antimicrobial
application. The efficiency of this plant extragthich agents. Clin. Microbial. Rev., 12: 564-582.

is compatible with the commercial antibiotics cam b Davis, J., 1994. Inactivation of antibiotics ande th
considered as highly potential in the development o  dissemination of resistance genes. Sciences, 264:
new antimicrobial drugs that can be used to treat 375-382. DOI: 10.1126/science.8153624
infectious diseases caused by microorganisms. Dharmananda, S., 2003. Gallnuts and the Uses of
Tannins in Chinese Medicine. 1st Edn., ITM,
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