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ABSTRACT

Medicinal plants have very high potential as antimicrobial drugs for treating various human
diseases. Although a number of plants have been screened, the search for antimicrobial
substances from plants is continued as better and safer drugs to combat bacterial and
fungal infections are still needed. Here, we attempted to summarize the antibacterial and
antifungal properties of Malaysian medicinal plant extracts against a diverse range of
organisms evaluated by disc diffusion and agar well diffusion techniques. Altogether, we
provide information on a total of 93 medicinal plants used traditionally in Malaysia for
antimicrobial screening during the last 4 years. We believe this combination of insights
would provide information of medicinal plants (extracts) containing various secondary
metabolites which are effective in controlling infectious diseases. This review also might
be of great interest for researchers in isolation and separation of bioactive compounds
existing in plant extracts by purification methods.
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1. INTRODUCTION

There is a long history of medicinal use of plants in South East Asian countries, some of
which were marketed as semi-synthetic and synthetic drugs. This area is a most promising
site for discovery of novel biologically active substances from its flora. In history, man has
used these plants to treat common infectious diseases along with other maladies and
especially certain plants had antimicrobial principles and were well accepted in daily use in
both traditional medicine and modern medicine. Globally, infectious diseases are becoming
a major health problem and also causing burden to individual and the nation. Especially
microorganisms like bacteria, fungi and viruses are causing potential health problems and
also affecting the economy of the country. According to World Health Organisation (WHO),
50,000 people per day are facing death due to these infectious diseases. This is becoming
the major problem among developing countries as well as in developed countries. Most
common pathogens for various infectious diseases are Vibrio cholerae, Salmonella species,
Pseudomonas species and Klebsiella species.

A wide range of synthetic and semi-synthetic antimicrobial agents (AMA) are available in the
market for the positive control of microorganisms. At the same time, resistance for the
available AMAs is growing rapidly. Along with the resistance, these AMAs are also causing
various adverse drug reactions like hypersensitivity, immunosuppression and depletion of
beneficial gut and mucosal microorganisms [1]. Due to these unwanted effects of antibiotics,
there is a continuous need in the development of newer antimicrobial agents which are most
effective towards microorganisms and less harmful to the host. For centuries, plants are
always the centre source in the treatment of many ailments. Throughout the globe, in every
culture and tradition, plants are used as folklore medicine in treatment of several diseases.
According to WHO in 1993 revealed that 80% of developed countries population use
traditional medicine. The reason for the popularity of plants in traditional medicine is that
they synthesize a vast range of organic compounds which are pharmacologically active.
These organic compounds can be directly used as medicine or used as starting materials for
the synthesis of new active compounds or as models for pharmacologically active
compounds.

Malaysia is among the world’s 12 mega biodiversity rich countries, especially in terms of its
flora. More than 20,000 plants species are found in the wild having almost 2000 or more
plants with medicinal properties which are being used in various traditional health care
systems. Anti microbial compounds derived from plants are effective against microbes and
have less side effects compared to synthetic antimicrobials [2]. The present review article
focus on the various plants screened for their antimicrobial activities in Malaysia.

2. METHODS USED FOR SCREENING PLANTS
2.1 Preparation of Crude Plant Extracts

Plant extraction is carried out with different polar solvents with increasing polarity in order to
separate the active moieties. The most commonly used solvent for the extraction were
Distilled water, deionised water, hot water, Methanol, Ethyl acetate, Hexane, Chloroform,
Dichloro methane, Acetone, ethanol, crude petrol and mixture of Chloroform and Methanol
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(3:1) (Table 1). Finally the extracts are filtered and concentrated under reduced pressure
using rotary flash evaporator. Collected residues were assayed for screening by taking
different concentrations of extracts.

2.2 Antimicrobial Screening Methods

2.2.1 Disk diffusion

Disk diffusion method is most commonly used screening method for the screening of
antimicrobial property among Malaysian plants. Susceptibility of test organism to the plant
extract was determined by employing the standard disc diffusion technique. Whatman No.1
filter paper discs of 6 mm diameter, placed in dry petridish were autoclaved. Stock solutions
() of desired concentrations were applied to each sterilized filter paper disc (6 mm
diameter) with the help of micro pipette. Later, the filter paper discs were dried on the
laminar air flow bench and carefully placed over the spread cultures and incubated at 37C
for 24 h for bacteria and 48 h for fungi. Antimicrobial standards such as nystatin (for fungi)
and ciproflaxacin (for bacteria) alone served as standard. After incubation, the plates are
observed for any zones of inhibition surrounding the disc. The observed marked zone of
growth inhibition of bacteria and fungi were measured with the help of a scale and recorded.
A zone of inhibition (a clear area) around the disc indicates that the compound, which
diffused into the agar from the disc, inhibited the growth of the organism. The low cost and
simple technique of disc diffusion bioassay is advantageous in the determination of the
antimicrobial activity of crude drugs [3].

2.2.2 Agar well diffusion assay

This technique depends on the diffusion of the test solution (crude extracts) from a cavity
through the solidified agar layer to an extent such that growth of the added microorganism is
inhibited entirely in a circular area or zone around the cavity. Twenty millilitres of sterile
molten agar medium (Luria broth for bacteria, Czapek Dox for fungi) was poured into a
sterile Petri dish under aseptic conditions and was allowed to solidify. Likewise a series of
agar plates were prepared. Then, each plate was inoculated with 100 ul of (18 h old bacterial
and 48 h old fungal) axenic culture of 10° CFU/mI separately and was evenly spread with a
sterile bent glass rod. The five agar wells (8 mm, diameter) were made equidistantly by
cutting out the media using sterile broad end (7.5 mm) of micropipette tip, in order to load
test solutions and are filled with different dilutions of an extract. Of these, the middle well
was loaded with 100 pl of DMSO for each test organism was included as a control with the
help of a micropipette. Whereas, the remaining four peripheral wells were loaded with the
desired extract. Plates were incubated after 30 min in BOD digital incubator at 37<C for a
period of 24 h for bacteria and 48 h for fungi. After incubation, the plates were observed for
the zones of inhibition surrounding each well. The observed marked zones of growth
inhibition of bacteria and fungi were measured with the help of a scale (Hi-Media antibiotic
zone scale) and the results were recorded. A zone of inhibition (a clear area) around the
well indicates that the organism was inhibited by the extract, which diffused into the agar
from the well.

However, these are not the perfect test to conclude the antimicrobial activity and correlate
how the drug will act in vivo. Many other factors like first pass metabolism, drug resistance,
microbial defence and patient’s pathological conditions will also affect the sensitivity of the
test. Other major screening methods used were minimum inhibitory concentration (MIC) 2-
fold method in microtiter plate, hole plate diffusion method, MIC by Versa Max Tunable
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microplate reader, MIC by using flat bottom tissue culture plate (96 well) and screening by
agar well diffusion method. Only one group of researchers used very specific methods like
MIC by tetrazolium microplate assay, MIC by serial dilution method, MIC by liquid dilution
method and MIC by micro dilution method (Table 1).

Table 1. List of medicinal plants and their extracts used for the screening of
antimicrobial activity against different microbes

Plant name

Extract

Method
Used

Microbes used

Activity Ref.

No

Abutilon
indicum

Ajuga reptans

Alpinia
conchigera

Amaranthus
tricolor

Ethanol

Ethyl acetate
Hexane
Methanol
Distilled
water
Dichloromet
hane

Ethanol

Screening by
disc diffusion
method

Screening by
disc diffusion
method

MIC by
microtitre-
plates method

Screening by
disk diffusion
method. MIC
by flat bottom
tissue culture

Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aeruginosa
Candida
albicans
Bacillus subtilis
Escherichia coli

Methicillin
resistant
Staphylococcus
aureus
Methicillin
sensitive
Staphylococcus
aureus
Vancomycin
intermediate
resistant
Staphylococcus
aureus
MRSA with
intermediate
resistance to
vancomycin
MRSA with
complete
resistance to
vancomycin
Candida
albicans
Microsporum
canis
Trichophyton
rubrum
Bacillus cereus
Listeria
monocytogenes
Staphylococcus
aureus

+ (4]

+ [5,6]

(7]

+ (8]
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Andrographis
paniculata

Arytera littoralis

Bauhinia
kockiana

Blechnum
orientale

Methanol
water
Chloroform

Ethyl acetate
Hexane
Methanol
Distilled
water

Ethyl acetate
Hexane
Methanol
Distilled
water
Methanol
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plates (96 well)

Screening by
disk diffusion
method. MIC
by agar dilution
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Vibrio para
Escherichia coli
Staphylococcus
aureus
Methicillin
resistant
Staphylococcus
aureus
Staphylococcus
saprophyticus
Staphylococcus
epidermis
Bacillus
anthracis
Micrococcus
luteus
Streptococcus
pyogenes
Enterococcus
faecalis
Proteus
mirabilis
Proteus vulgaris
Neisseria
meningitis
Escherichia coli
Pseudomonas
aeruginosa
Klebsiella
pneumonia
Bacillus subtilis
Escherichia coli

Bacillus subtilis
Escherichia coli

Bacillus cereus
Micrococcus
luteus
Methicillin
suceptable
Staphylococcus
aureus
Methicillin
resistant
Staphylococcus
aureus
Staphylococcus
epidermis
Escherichia coli
Pseudomonas
aeruginosa

+

+

+

9]

(5.6]

(5.6]

(10]
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10

11

12

13

14

Brassica
oleracea

Bruguiera
gymnorrhiza

Callistemon
viminalis

Calophyllum
canum

Calophyllum
depressinervos
um

Calophyllum
rubiginosum

Methanol

Ethanol
Methanol
Chloroform

Methanol
Ethyl acetate
Hexane
Distilled
water
Hexane
Dichloro
methane
Methanol

Hexane

Hexane
Dichloro
methane
Methanol
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Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method, MIC
by Versa
Max™ Tunable
micro plate
reader.

Screening by
disk diffusion
method, MIC
by Versa
Max™ Tunable
micro plate
reader.
Screening by
disk diffusion
method, MIC
by Versa
Max™ Tunable
micro plate
reader.

Enterobacter
aerogenes
Klebsiella
pneumonia
Salmonella
choleraesius
Staphylococcus
aureus
Methicillin
resistant
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aeruginosa
Bacillus subtilis
Klebsiella
pneumonia
Salmonella
typhi

Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aeruginosa
Bacillus subtilis
Escherichia coli

Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aerginosa
Candida
albicans
Candida
neoformans
Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aerginosa

Staphylococcus
aureus
Escherichia coli
Bacillus cereus
Pseudomonas
aeruginosa
Candida
albicans

(11]

(12]

(5.6]

(13,
14]

(13]

(19]
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15

16

17

18

19

20

21

Calophyllum
symingtonianu
m

Calophyllum
teysmanii

Canna indica

Cassia
spectabilis

Centella
asiatica

Cinnamomum
iners

Cinnamomun

Hexane

Hexane

Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol
Hexane
Dichloro
methane
ethanol

Methanol

Water

Ethanol

Ethanol
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Screening by
disk diffusion
method, MIC
by Versa
Max™ Tunable
micro plate
reader.
Screening by
disk diffusion
method, MIC
by Versa
Max™ Tunable
micro plate
reader.
Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
hole-plate
diffusion
method, MIC
by two fold
dilution method
in microtiter
plate
Screening by
disk diffusion
method MIC by
broth dilution
method

Screening by

Candida
neoformans
Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aerginosa

Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aerginosa

Bacillus subtilis
Escherichia coli

Staphylococcus
aureus
Bacillus subtilis
Escherichia coli
Salmonella
typhi
Pseudomonas
aeruginosa
Candida
albicans
Bacillus subtilis
Escherichia coli
Aeromonas
hydrophila
Citrobacter
freundii

Bacillus subtilis
Bacillus cereus
Salmonella
typhi

Methicillin
resistant
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aeruginosa
Shigella sonnei
Candida
albicans
Saccharomyces
cerevisiae
Bacillus cereus

+

(13]

(13]

[5.6]

(16]

(17]

(18,

19]

(20]
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22

23

24

25

26

27

28

verum

Citrullus lanatus

Clerodendrum

paniculatum

Costus spicatus

Couroupita
guianensis

Curcuma longa

Cymbopogon
citrate

Dioscorea
daemona

ethanol
Hexane
Chloroform

Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol
Ethyl acetate
Hexane
Distilled
water

ethanol

Essential oll

Ethanol
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disk diffusion
method MIC by
using sterile
flat bottom
tissue culture
plates (96 well)
Screening by
using cup-plate
agar diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
hole-plate
diffusion
method, MIC
by two fold
dilution method
in microtiter
plate
Screening by
hole-plate
diffusion
method, MIC
by two fold
dilution method
in microtiter
plate

Screening by
disk diffusion
method

Listeria
monocytogenes
Staphylococcus
aureus
Vibrio para
Escherichia coli
Escherichia coli
Staphylococcus
aureus
Pseudomonas
aeruginosa
Bacillus subtilis
Proteus valgaris
Bacillus subtilis
Escherichia coli

Bacillus subtilis
Escherichia coli

Bacillus subtilis
Escherichia coli

Bacillus cereus
Listeria
monocytogenes
Staphylococcus
aureus

Vibrio para
Escherichia coli

Escherichia coli
Salmonella sp
Klebsiella
pneumonia
Staphylococcus
aureus
Streptococcus
sp

Bacillus subtilis
Asperigillus
niger
Penicillum sp.
Candida
albicans
Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aerginosa

+

+ + + +

[20]

(5.6]

(5.6]

[5.6]

(8]

(21]

(4]
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29

30

31

32

33

34

35

Diospyros
wallichii

Durio
zibethinus

Epipremnum
sp.

Erythrina
glauca

Etlingera
brevilabrum

Etlingera elatior

Etlingera
fulgens

Ethanol
Hexane
Chloroform

Ethanol

Methanol

Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol
Ethyl acetate
Hexane
Distilled
water
Acetone
ethanol

Deionised
water

Deionised
water
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Screening by
disk diffusion
method

Screening by
disk diffusion
method

MIC by using
sterile flat
bottom tissue
culture plates
(96 well)
Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Candida
albicans
Bacillus cereus
Staphylococcus
aureus
Pseudomonas
aeruginosa
Escherichia coli
Bacillus cereus
Listeria
monocytogenes
Staphylococcus
aureus

Vibrio para
Escherichia coli

Staphylococcus
aureus

Bacillus subtilis
Escherichia coli
Pseudomonas
aeruginosa
Salmonella
paratyphi
Bacillus subtilis
Escherichia coli

Methicillin
resistant
Staphylococcus
aureus
Staphylococcus
aureus
Staphylococcus
epidermidis
Bacillus
thuringiensis
Vibrio
parahaemolytic
us
Pseudomonas
aeruginosa
Escherichia coli
Salmonella
chleraesuis
Staphylococcus
aureus
Micrococcus
luteus
Bacillus cereus
Pseudomonas
aeruginosa
Escherichia coli
Salmonella

(22]

(8]

(23]

[5.6]

(24]

(25]

(25]
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36

37

38

39

Etlingera
maingayi

Etlingera
rubrostriata

Euginia
caryopyllis

Euphorbia hirta

Deionised
water

Deionised
water

Essential oll

Methanol
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Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

MIC by
tetrazolium
microplate
assay

chleraesuis
Staphylococcus
aureus
Micrococcus
luteus
Bacillus cereus
Pseudomonas
aeruginosa
Escherichia coli
Salmonella
chleraesuis
Staphylococcus
aureus
Micrococcus
luteus
Bacillus cereus
Pseudomonas
aeruginosa
Escherichia coli
Salmonella
chleraesuis
Staphylococcus
aureus
Micrococcus
luteus
Bacillus cereus
Escherichia coli
Salmonella sp
Klebsiella
pneumonia
Staphylococcus
aureus
Streptococcus
Sp
Bacillus subtilis
Escherichia coli
Klebsiella
pneumniae
Enterobacter
aerogens
Proteus mirablis
Proteus vulgaris
Proteus
aeurginosa
Salmonella
typhi
Shigella
dysenteriae
Staphylococcus
aureus
Bacillus subtilis
Asperigillus
niger
Candida
albicans
Candida

+ + + + o+

+

(25]

(25]

(26]

(27]
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40

41

42

43

44

45

Eurycoma
longifolia

Ficus deltoidea

Garcinia
griffithii

Garcinia
prainiana

Garcinia
malaccensis

Gynura
procumbens

Water

Methanol
Water
Chloroform

Methanol
Hexane
Dichloromet
hane

Methanol
Hexane
Dichloromet
hane

Methanol
Hexane
Dichloromet
hane

Ethanol
Water
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MIC by serial
dilution method

Screening by
disk diffusion
method

Screening by
disk diffusion
method,

MIC by
Versa Max™
Tunable micro
plate reader.
Screening by
disk diffusion
method,

MIC by
Versa Max™
Tunable micro
plate reader.
Screening by
disk diffusion
method,

MIC by
Versa Max™
Tunable micro
plate reader.
Screening by
agar well
diffusion
method

glabrata
Methicillin
Resistant
Staphylococcus
aureus
Enterococcus
faecium
Klebsiella
pneumoniae
Pseudomonas
aeruginosa
Salmonella
typhi
Asperigillus
baumanii
Candida
albicans
Candida
glabrata
Candida krusei
Staphylococcus
aureus
Bacillus subtilis
Escherichia coli
Pseudomonas
aeruginosa
Candida
albicans
Staphylococcus
aureus
Bacillus cereus
Escherichia coli
Pseudomonas
aeruginosa

Staphylococcus
aureus

Bacillus cereus
Escherichia coli
Pseudomonas
aeruginosa

Staphylococcus
aureus

Bacillus cereus
Escherichia coli
Pseudomonas
aeruginosa

Escherichia coli
Bacillus cereus
Salmonella
typhi
Pseudomonas
aeruginosa
Staphylococcus

(28]

[113]

[109]

[109]

[109]

(29]
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46

47

48

49

50

51

Heliconia
rostrata

Hymenocallis
littoralis

Ixora chinensis

Jatropha curcas

Lactuca sativa
var capitata

Lagerstomia
loudonii

Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol
Ethyl acetate
Hexane
Distilled
Water

Chloroform :
Methanol
(3:1)

Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol
Hot water

Ethanol
Dichloromet
hane

Methanol
Ethyl acetate
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Screening by
disk diffusion
method

Screening by
disk diffusion
method,
MIC by
broth dilution
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion

aureus
Bacillus subtilis
Escherichia coli

Bacillus subtilis
Escherichia coli

Micrococcussp
Escherichia coli
Bacillus subtilis
Pseudomonas
aeruginosa
Salmonella sp
Bacillus
thuringiensis
Proteus
mirabillase
Staphylococcus
aureus
Klebsiella
pneumonia
Candida
albicans
Asperigillus
nigrer
Bacillus subtilis
Escherichia coli

Enterobacter
aerogenes
Micrococcus
luteus
Klebsiella
pneuomoniae
Escherichia coli
Pseudomonas
aeruginosa
Bacillus cereus
Bacillus subtilis
Staphylococcus
aureus
Escherichia coli
Staphylococcus
aureus
Pseudomonas
aeruginosa
Streptococcus
pyogenes
Candida
albicans
Bacillus subtilis
Escherichia coli

+

[5.6]

[5.6]

(30]

(5.6]

(31]

(32]

(5.6]
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52

53

54

55

56

Leucas aspera

Limnocharis
flava

Ludwigia
octavalvis

Mangifera
indica

Manihot
esculenta

Hexane
Distilled
water
Methanol

Ethanol
Dichloro
Methane

Methanol
Ethyl acetate
Hexane
Chloroform

Ethanol
Deionised
water

Ethanol
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method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

MIC by broth
micro dilution
bioassay in 96-
well plates

Screening by
hole-plate
diffusion
method,

MIC by two
fold serial agar
dilution method

Screening by
disk diffusion

Escherichia coli
Staphylococcus
aureus
Salmonella
typhimurium
Salmonella
choleraesuis
Shigella flexneri
Pseudomonas
aeruginosa
Escherichia coli
Staphylococcus
aureus
Pseudomonas
aeruginosa
Streptococcus
pyogenes
Candida
albicans
Bacillus cereus
Bacillus
spizizenn
Bacillus
licheniformis
Staphylococcus
aureus
Staphylococcus
epidermis
Streptococcus
mutans
Shigella boydii
Escherichia coli
Klebsiella
pneumniae
Pseudomonas
aeruginosa
Pseudomonas
stutzeri
Staphylococcus
aureus
Escherichia coli
Bacillus cereus
Bacillus subtilis
Pseudomonas
aeruginosa
Salmonella
typhi
Streptococcus
thermophiles
Lactobacillus
acidophilus
Bacillus cereus
Escherichia coli

+ 4+ + + o+

+

(18]

(32]

(33]

(34]

(8]
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57

58

59

60

61

62

Melaleuca
cajaputi

Melastoma
malabathricum

Mentha
arvensis

Mentha piperita

Mesua grandis

Michelia
champaca

Essential oil

Ethanol

Ethanol
Dichloro
methane

Methanol

Methanol
Dichloromet
hane
Hexane

Methanol
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method

MIC by using
sterile flat
bottom tissue
culture plates
(96 well)
Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method,

MIC by

Versa Max™
Tunable micro
plate reader.

MIC by two
fold micro
dilution method

Listeria
monocytogenes
Staphylococcus
aureus

Vibrio para

Escherichia coli
Salmonella sp
Klebsiella
pneumonia
Staphylococcus
aureus
Streptococcus
sp

Bacillus subtilis
Staphylococcus
aureus
Escherichia coli
Bacillus cereus
Pseudomonas
aeruginosa
Candida
albicans
Escherichia coli
Staphylococcus
aureus
Pseudomonas
aeruginosa
Streptococcus
pyogenes
Candida
albicans
Escherichia coli

Acinatobacter
sp.
Staphylococcus
sp.

Candida
albicans
Candida
glabrata
Staphylococcus
aureus
Bacillus cereus

Escherichia coli
Pseudomonas
aeruginosa

Aeromonas
hydrophila
Edwardsiella
tarda
Escherichia coli
Flavobacterium
sp.

Klebsiella sp.

(21]

(4]

(32]

(35]

(13]

(36]
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63

64

65

66

67

Molineria
latifolia

Muntingia
calabura

Mussaenda
philippica

Mussaenda
flava

Myristica
fragrans

Ethanol

Chloroform,
Methanol
Water

Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol
Ethyl acetate
Hexane
Distilled
water
Essential oil

Ethanol
Ethylacetate
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Screening by
disk diffusion
method

MIC by liquid
micro dilution
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

MIC by broth
micro dilution
bioassay in 96-
well plates

Pseudomonas
aeruginosa
Salmonella sp.
Vibrio
alginolyticus
Vibrio cholerae
Vibrio
parahaemolytic
us
Staphylococcus
aureus
Escherichia coli
Bacillus cereus
Pseudomonas
aeruginosa
Candida
albicans
Methicillin
suceptable
Staphylococcus
aureus
Methicillin
resistant
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aeruginosa
Candida
albicans
Microsporum
canis

Bacillus subtilis
Escherichia coli

Bacillus subtilis
Escherichia coli

Escherichia coli
Salmonella sp
Klebsiella
pneumonia
Staphylococcus
aureus
Streptococcus

sp

Bacillus subtilis
Streptococcus
mutans
Streptococcus
mitis

(4]

[37]

[5.6]

(5.6]

(26]

(38]
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68

69

70

71

72

Nephelium
lappaceum

Orthosiphon
aristatus

Orthosiphon
stamineus

Phaleria
macrocarpa

Phyllanthus
amarus

Ethanol

Ethanol
Methanol
Water

Ethanol

Methanol
Water

Methanol

Methanol
Water
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Screening by
disk diffusion
method

MIC by using
sterile flat
bottom tissue
culture plates
(96 well)
Screening by
agar well
diffusion
method
Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
agar well
diffusion
method

Streptococcus
salivarius
Aggregatibacter
actinomycetemc
omitans
Porphyromonas
gingivalis
Fusobacterium
nucleatum
Listeria
monocytogenes
Staphylococcus
aureus

Vibrio para
Bacillus cereus
Escherichia coli

Escherichia coli
Bacillus subtilis

Staphylococcus
aureus
Streptococcus
agalactiae
Escherichia coli
Klebsiella
pneumonia
Bacillus cereus
Bacillus subtilis
Micrococcus
luteus
Staphylococcus
aureus
Enterobacter
aerogenes
Escherichia coli
Klebsiella
pnuomoniae
Mucor indicus
Pseudomonas
aeruginosa
Aspergillus
niger

Fusarium
oxysporum
Ganoderma
lucidum
Salmonella
typhimorium
Klebsiella
oxytoca
Aeromonas
hydrophila
Escherichia coli
Salmonella

(8]

(17]

(39]

[40]

[41]
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paratyphi -
Staphylococcus
aureus +
Yersinia
enterocolitica -
Bacillus cereus +
Serratia
marcescens -
Bacillus niacini -
Listeria
monocytogenes +
Bacillus arvi -
Bacillus
anthracis +
Methylobacteriu
m hispanicum +
73 Phyllanthus Methanol Screening by Salmonella [41]
niruri Water agar well typhimorium -
diffusion Klebsiella
method oxytoca -
Aeromonas
hydrophila -
Escherichia coli -
Salmonella
paratyphi -
Staphylococcus
aureus +
Yesinia
enterocolitica -
Bacillus cereus +
Serratia
marcescens -
Bacillus niacini -
Listeria
monocytogenes +
Bacillus arvi -
Bacillus
anthracis +
Methylobacteriu
m hispanicum +
74 Phyllanthus Methanol Screening by Salmonella [41]
urinaria Water agar well typhimorium -
diffusion Klebsiella
method oxytoca -
Aeromonas
hydrophila -
Escherichia coli -
Salmonella
paratyphi -
Staphylococcus
aureus +
Yersinia
enterocolitica -
Bacillus cereus +
Serratia
marcescens -
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76

77

78

79

80

Piper betel

Piper

sarmentosum

Pithecellobium

jiringa

Polygonum
minus

Premna
cordifolia

Psidium

Ethanol

Ethanol

Methanol

Methanol
Ethanol
Water
Ethanol
Dichloro
Methane

Ethanol
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Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

MIC by liquid
dilution method

Screening by
well diffusion
method
Screening by
disk diffusion
method

Screening by

Bacillus niacini
Listeria
monocytogenes
Bacillus arvi
Bacillus
anthracis
Methylobacteriu
m hispanicum
Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aerginosa
Candida
albicans
Bacillus cereus
Staphylococcus
aureus
Escherichia coli
Pseudomonas
aerginosa
Candida
albicans
Pseudomonas
aeruginosa
Salmonella
typhi
Staphylococcus
aureus

Bacillus subtilis
Klebsiella
pneumoniae
Microsporum
canis
Staphylococcus
epidermidis
Microsporum
gypsum
Trichophyton
rubum

Candida
albicans
Escherichia coli
Bacillus subtilis

Escherichia coli
Staphylococcus
aureus
Pseudomonas
aeruginosa
Streptococcus
pyogenes
Candida
albicans
Listeria

(4]

(4]

[42]

(17]

(32]
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81

82

83

84

85

86

guajava

Psophocarpus
tetragonolobus

Pluchea indica

Quercus
infectoria

Spathiphyllum

cannifolium

Shorea
acuminate

Shorea
macroptera

Ethanol
Dichloro
Methane

Ethanol
Dichloro
Methane

Methanol
Acetone

Methanol
Ethyl acetate
Hexane
Distilled
water
Methanol

Methanol
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hole-plate
diffusion
method, MIC
by two fold
dilution method
in microtiter
plate
Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
well diffusion
method MIC by
twofold serial
micro dilution
in 96-well
microtiter plate

Screening by
disk diffusion
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method

monocytogenes
Staphylococcus
aureus

Vibrio para
Bacillus cereus
Escherichia coli

Escherichia coli
Staphylococcus
aureus
Pseudomonas
aeruginosa
Streptococcus
pyogenes
Candida
albicans
Escherichia coli
Staphylococcus
aureus
Pseudomonas
aeruginosa
Streptococcus
pyogenes
Candida
albicans
Streptococcus
mutans
Streptococcus
salivarius
Porphyromonas
gingivalis
Fusobacterium
nucleatum
Bacillus subtilis
Escherichia coli

Streptococcus
pyogenes
Staphylococcus
aureus

Bacillus subtilis
Escherichia coli
Candida
albicans
Aspergillus
niger
Streptococcus
pyogenes
Staphylococcus
aureus

Bacillus subtilis
Escherichia coli
Candida
albicans

(8]

(32]

(32]

(43]

[5.6]

(44]

(44]
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88

89

90

91

92

93

Smilax sp.

Solanum
lycopersicum

Sonneratia
alba

Syngramma
alysmifolia

Syzygium
samarangense

Torenia
fournieri

Vitex trifolia

Methanol

Ethanol
Methanol
Water

Methanol
Ethyl acetate
Hexane

Methanol

Ethanol

Methanol
Ethyl
acetate
Hexane
Distilled
water
Ethanol
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Screening by
disk diffusion
method

Screening by
agar well
diffusion
method
Screening by
disk diffusion
method

MIC by
microdilution
method

Screening by
disk diffusion
method

Screening by
disk diffusion
method MIC by
using sterile
flat bottom
tissue culture
plates (96 well)
Screening by
disk diffusion
method

Screening by
disk diffusion
method MIC by
using sterile
flat bottom
tissue culture
plates (96 well)

Aspergillus
niger
Staphylococcus
aureus

Bacillus subtilis
Escherichia coli
Pseudomonas
aeruginosa
Salmonella
paratyphi
Escherichia coli
Bacillus subtilis

Staphylococcus
aureus

Bacillus cereus
Escherichia coli
Pseudomonas
aeruginosa
Candida
albicans
Candida
neoformans
Staphylococcus
aureus

Bacillus subtilis,
Escherichia coli
Pseudomonas
aeruginosa
Salmonella
paratyphi
Bacillus cereus
Escherichia coli
Listeria
monocytogenes
Staphylococcus
aureus
Vibrio para
Bacillus subtilis
Escherichia coli

Bacillus cereus
Staphylococcus
aureus

Listeria
monocytogenes
Vibrio para
Escherichia coli

(23]

- (17]

[45]

(23]

- (8]

+ + .

[5.6]

+ (8]
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3. PATHOGENIC ORGANISMS USED FOR THE SCREENING

The pure axenic cultures of bacteria and fungi screened for AMA of the plants (Table 2).
Specifically, Gram positive organisms from Bacillus, Staphylococcus and Streptococcus
were most commonly used. Most of these microorganisms are associated with inflammatory,
skin infection, bowel disorders, meningitis, osteomyelitis and endocarditits. Gram negative
organisms like E. coli, Klebsiella, Neisseria, Proteus, Pseudomonas, Salmonella and
Shigella are used to screen the antimicrobial activity of Malaysian plants. These
microorganisms were primarily associated with bowel disorders, meningitis, urinary tract
infections, and respiratory tract infections. These organisms are further maintained on
nutrient agar slants at 4C until further use.

Table 2. List of bacteria and fungi used against number of plants

Gram positive

Gram negative

Fungus and yeast

Name of bacteria Number Name of bacteria Number Name of fungi Number
of of and yeast of
plants plants plants
used used used

Bacillus subtilis 21 Escherichia coli 91 Asperigillus niger 2

Bacillus cereus 41 Klebsiella pneumonia 13 Asperigillus

Bacillus anthracis 4 Klebsiella oxytoca 3 baumanii 1

Bacillus Klebsiella sp. 2 Candida albicans 28

thuringiensis 1 Pseudomonas Candida

Bacillus spizizenn 1 aeruginosa 42 neoformans 3

Bacillus Salmonella typhi 12 Candida glabrata 3

licheniformis 1 Salmonella paratyphi 6 Candida krusei 1

Bacillus niacini 3 Salmonella Ganoderma

Bacillus arvi 3 choleraesius 1 lucidum 1

Staphylococcus Salmonella sp 6 Fusarium

aureus 51 Vibrio para 9 oxysporum 1

Methicillin Vibrio parahaemolyticus 2 Microsporum

resistant Neisseria meningitis 1 canis 3

Staphylococcus 8 Shigella sonnei 1 Microsporum

aureus Shigella flexneri 1 gypsum 1

Methicillin Shigella boydii 1 Mucor indicus 1

suceptable Aggregatibacter Penicillum sp 1

Staphylococcus 3 actinomycetemcomitans 1 Saccharomyces

aureus Fusobacterium cerevisiae 1

Staphylococcus 4 nucleatum 2 Trichophyton

epidermis Methylobacterium rubum 2

Vancomycin hispanicum 3

intermediate Enterobacter

resistant aerogenes 3

Staphylococcus 1 Aeromonas hydrophila 5

aureus Citrobacter freundii 1

MRSA with Porphyromonas

intermediate 1 2

resistance to gingivalis 1

vancomycin Proteus mirabilis 2

MRSA with 1 Proteus vulgaris 1

complete Acinatobacter sp 1

resistance to 1 Flavobacterium sp 3

vancomycin 1 Yersinia enterocolitica 3

Staphylococcus Serratia marcescens 5
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saprophyticus 9 Aeromonas hydrophila 1
Staphylococcus Pseudomonas stutzeri 1
sp 3 Edwardsiella tarda
Streptococcus

pyogenes 1

Streptococcus

mutans 2

Streptococcus 5

thermophiles

Streptococcus 1

salivarius

Streptococcus sp 1

Streptococcus

agalactiae 1

Enterococcus 2

faecalis 1

Enterococcus

faecium 1

Micrococcus

luteus

Micrococcus sp
Lactobacillus
acidophilus

4. MEDICINAL PLANTS USED FOR THE SCREENING OF ANTIMICROBIAL
ACTIVITY

Abutilon indicum Linn. (Malvaceae) also known as Sida indica is called as country mallow or
chinese bell flowers in English and kembang lohor/ sugudai in Malay. It is a shrub which can
grow up to 2 m tall, which is native to California. It is rich in amino acids, contains gallic acid,
caffeic acid, fumaric acid, B-sitosterone. The roots and seeds of the plants are used in
treatment of many diseases like gastro intestinal diseases, respiratory diseases, genito-
urinary diseases, skin diseases, leprosy, pulmonary tuberculosis, anuria and carbuncle. It
has antidiabetic activity, hepatoprotective activity, anti-inflammatoryactivity,  antimalarial
activity, analgesic activity, immunomodulatory activity, antimicrobial activity and antioxidant
activity [46]. In Malaysia it is used to treat fever, ulcers, dysuria and snake bite. In some
areas in Terengganu, A. indicum is used by local residents to treat swollen skin and pre-
stage cancers. The flowers are used to increase semen in men [47].

Ajuga reptans Linn. (Lamiaceae) is commonly known as bugle, blue bugle and carpenters
weed. It is a perennial herb growing up to 0.3 m high, and is grown throughout the world as
an ornamental plant mainly. It contains ferulic acid, p-coumaric acid, malonic acid,
delphinidin, verbascoside and teupolioside. It is widely used as wound herb in early days; it
has property of arresting haemorrhage, used in treatment of diseases like cough, throat
infections and mouth ulcers. It has digitalis like action and hence can be used as cardio
tonic. The plant is used in preparations of aromatic medicated oils. It has vasoconstrictor
effect, antioxidant /oxygen scavenging activity, anti-inflammatory and wound healing
property [48].

Alpinia conchigera Griff. (Zingiberaceae) commonly known as mussel galangal in English
and lengkuas ranting, lengkuas kecil, lengkuas padang, lengkuas genting or chengkenam in
Malay. It is a perennial herb grows to 0.7-1.7 m in height, found in India, Bangladesh,
Myanmar, Thailand, Peninsular Malaysia and Sumatera. The rhizome is used as a
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condiment and the young shoots are prepared into a vegetable dish. In folk medicine it is
used to treat digestive problems, jaundice, fungal infections, stomach ache and as a post-
partum medicine [49]. Chemical constituents of A. conchigera are 3-sitosterol, stigmasterol,
1, 8-cineole, B-caryophyllene and flavonoids like cardamomin, alpinetinandnaringenin, 3, 5,
7-trinydroxyflavoneand 3, 5, 7-trihydroxy-40-methoxyflavone. It has gastro protective,
antinociceptive, anti-inflammatory and anticancer activity [50].

Amaranthus tricolor Linn. (Amaranthaceae) commonly known as josephs coat in English is
an annual and perennial herb native to South America and grown widely in South Eastern
Asia. It is an ornamental plant generally reaching a height of 1m; the leaves of the plant are
used in preparation of salads and used as vegetable. It contains carotene, thiamine,
ascorbic acid, methionin and riboflavin. It is generally used in cases of constipation, urinary
retention, anaemia, oedema, reduced eye sight, diuretic, menorrhagia, haemorrhage and
hepatoprotective agent [51]. It has antioxidant, antimicrobial and antiproliferative property
[52].

Andrographis paniculata (Burm.f.) Wall. ex Nees (Acanthaceae) is commonly known as king
of bitters in English and hempudu bhumi in Malay. It is an annual erect herb growing up to a
height of 0.3-1.1 m, found in tropical Asia. It contains terpenoids like andrographolide,
neoandrographolide and many more like andrographine, panicoline and paniculide-A, B, C.
The plant is used for many medicinal uses, as it has antityphoid, antibacterial, antifungal,
hepatoprotective, antioxidant, antibiotic, antimalarial [53], anti inflammatory, anti snake
venom, anti cancer [54] and anti pyretic properties. In Malaysia the plant has been
extensively used as traditional medicine as that help against fever, dysentery, diarrhea,
inflammation, and snake bite.

Arytera littoralis Blume. (Sapindaceae) is a small evergreen tree or rarely shrub growing to
3-10 m tall, usually found in Malaysia and Singapore. In Malaysia it is locally used for making
rough baskets and grown as shade trees in parks. It is also used for medicinal purpose as it
has the anti bacterial activity.

Bauhinia kockiana Korth. (Fabaceae) commonly known as kock’s bauhinia is a flowering
climber. These are perennial trees which typically grow to a height of 6-12 m, native of
peninsular Malaysia. The chemical constituents are bauhinin, bauhinilide and
dehydrodicatechin A. It is used in the treatment of dysentery, vuneral disease, and leprosy. It
also has anti-oxidant and anti bacterial activities [55].

Blechnum orientale Linn. (Blechnaceae) is commonly known as centipede fern in English
and paku lipan in Malay. It is perrenial herb and may be tree fern reaching 0.3-0.5 m tall. It
is found in India, Nepal, South China, South East Asia, Australia and Polynesia. The fronds
of the plants are used as vegetable and rhizome is grounded and used in making a kind of
unleavened bread. It contains flavones like luteolin, apigenin, acacetin and flavonols
qguercetin, kaempferol and isorhamnetin. It has immunomodulatory, anthelmentic,
antioxidant, anticancer, antibacterial and wound healing properties [56]. It is used for
various skin diseases, stomach pain and urinary bladder problems.

Brassica oleracea Linn. (Brassicaceae) commonly known as wild cabbage in its non
cultivated form and cultivated forms are called as cabbage, broccoli and cauliflower in
English and kubis in Malay. It is a perinneal herb and often annual, biennial plant growing
upto a height of 1-2 m and grown as a vegetable in many countries. It consists of B-
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carotene, vitamin C, allyl isothiocyanate and norisoprenoids. It has clinical benefits, which
has cancer preventive properties [57], anti-inflammatory and antidiabetic activity.

Bruguiera gymnorrhiza (Linn) Lam. (Rubiaceae) is called black mangrove in English. It is a
small tree growing up to 10 m high native to many countries of Asia, Southern and Eastern
Africa. It contains oleanolic acid, septadecanoic acid, daucosterol, triacontanol and
stigmasterol. It usually has astringent property and also used in the treatment of malaria,
diarrhea and fever [58]. It has antioxidant and antimicrobial properties.

Callistemon viminalis (Gaertn) G. Don. (Myrtaceae) is commonly known as weeping bottle
brush in English. It is a perennial shrub or small tree usually growing to a height of 8 m
native to Australia and grown in many countries as an ornamental tree. It contains 1, 8-
cineole, a-pinene, a-phellandrene and a-terpineol. It has anti microbial, antifungal activity
and used to treat diarrhea, gastro-enteritis, haemorrhoids and skin infections [59]. In
Malaysia, it is used as a traditional medicine used to cure worm infections.

Calophyllum canum Hook.f. ex T.Anderson. (Guttiferae) is called as santa maria in English.
It is an evergreen tree growing from 7.5 - 36 m tall and native to Madagascar, Eastern Africa,
South and Southeast Asia, Pacific islands. It contains amentoflavone, quercetin, gallic acid,
protocatechuic acid and calophynic acid. It has antioxidant, antibacterial and anticancer
properties [60].

Calophyllum depressinervosum M. R. Hend. & Wyatt-Sm. (Guttiferae) is a medium to large
tree reaching up to 25 m tall and native to Madagascar, Eastern Africa, South and Southeast
Asia from Pakistan East to Vietnam and also found growing throughout Malaysia. It contains
xanthones, coumarins, biflavonoids, chalcones, benzofurans and triterpenes. It has quasi-
medicinal uses which are found to possess anti human immunodeficiency virus property. In
Malaysia, it is traditionally used as it has free radical scavenging and antibacterial activities.

Calophyllum macrocarpumHook.F. (Guttiferae) is commonly called as bintangor rimba,
bentangur batu, bunut and buru in Malay. It is emergent tree growing up to 60 m tall and
native to Madagascar, Eastern Africa, South and Southeast Asia and widely grown in many
countries. It contains xanthones, coumarins, biflavonoids, chalcones, benzofurans and
triterpenes. The latex of C. macrocarpum is said to have medicinal uses, and the ethanol
extract has the antimicrobial activity and is used as a local medicine in Malaysia.

Calophyllum rubiginosum M. R. Hend. & Wyatt-Sm. (Guttiferae) is known as bintangor duan
karat in Malay. It is a medium sized tree growing up to a height of 40m and is distributed
from Southern Malay Peninsula to Sumatra and Borneo. The wood of the tree is used for
construction purposes and latex is used to kill vermin’s because of its poisonous nature. It
contains xanthones, coumarins, biflavonoids, chalcones, benzofurans and triterpenes. It has
antioxidant, cytotoxic [61] and antimicrobial activities.

Calophyllum symingtonianum M.R.Hend. & Wyatt-Sm. (Guttiferae) commonly known as
bitangor bukit in Malay, and is present in Tropical Asia and in Peninsular Malaysia. It is an
evergreen broad-leaved growing 12 - 39 m tall distributed in the Malay Peninsula. It contains
xanthones, coumarins, biflavonoids, chalcones, benzofurans and triterpenes. It have
antioxidant, anti fungal [62] and anti human immunodeficiency virus activities.

Calophyllum teysmanii Miq. (Guttiferae) a small to big tree growing up to 33 m in height;
present from Malay Peninsula to Borneo. The wood is used for construction purposes. It
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contains xanthones, coumarins, biflavonoids, chalcones, benzofurans and triterpenes. It has
antiviral and anti HIV properties [63].

Canna indica Linn. (Cannaceae) is commonly known as indian shot in English. It is a
perennial plant native to tropical America and Caribbean grows up to a height of 1.5 m and it
is grown as garden plant mostly. The roots of the plants are cooked to produce canna
starch; the plant is used medicinally as demulcent, diaphoretic, diuretic, antidiabetic and also
used as insecticide. It contains B-eudesmol, d-cadinol, a-selinene, luciferin and palmitic acid.
It has hepatoprotective, antioxidant, antinociceptive, antihelmentic [64], antimicrobial and
HIV reverse transcriptase inhibiting properties.

Cassia spectabilis DC. Irwin et Barn. (Leguminoseae) commonly known as calceolaria
shower, Cassia in English and kasia kuning in Malay. It is a medium to large deciduous tree
with 7-10 m in height, is native to Tropical America grown as an ornamental plant. The plant
is mainly used as shading and ornamental plant. The plant contains 3-O-acetylspectaline,
spectaline, iso-6-spectaline and 7-hydroxyspectaline. It has laxative, antiinflammatory,
analgesic, antimicrobial, antifungal, antioxidant [65] and antiulcerogenic property.

Centella asiatica (L.) Urban. (Apiaceae) is commonly known as centella, asiatic pennywort in
English and pegaga in Malay. It is an annual small herbaceous plant creeping on the soil, is
a native to India, Sri Lanka, Malaysia, Indonesia, Northern Australia and other parts of Asia.
The plants have culinary uses like preparation of salad, juice and medicinal uses in healing
wounds; along with this it has mild adaptogen, antibacterial, antiviral, antinociceptive, anti-
inflammatory [66], anxiolytic [67], antidepressant, diuretic and sedative properties. The
important chemical constituents in C. asiatica are centic acid, cenellic acid, brahmoside,
brahmic acid, brahminoside, asiatic acid and asiaticoside.

Cinnamomum iners Reinw. ex Blume. (Lauraceae) commonly known as wild cinnamon in
English and Kayu manis in Malay is an evergreen tree growing to a height of 20-30m
distributed in India, Southeast Asian countries like Cambodia, Indonesia, Malaysia,
Philippines, Thailand, Vietham and Laos. The bark and leaves are used for preparation
cinnamon oil which is used as flavouring agent. Various parts of the plant are used for
various medicinal uses like fever, rheumatic poultice intestinal and urinary complications and
flatulence. It contains B-saponins, terpenes, caryophyllene, cinnamic aldehyde and eugenol.
It has antidiarrheal, analgesic, antipyretic [68], anticancer, antioxidant and antimicrobial
activities.

Cinnamomun verum J. Presl. (Lauraceae) also known as ceylon cinnamon in English. It is
evergreen tree 10-15 m tall, native to India, Bangladesh and Sri Lanka, seen in Colombia,
Dominica, Fiji, Haiti, Indonesia, Malaysia and Philippines. Oil from the bark is used in meat
and fast food seasoning. It contains cinnamaldehyde, cinnamyl acetate, eugenol and
anethole. The medicinal uses of cinnamon bark oil include apetite stimulation, treatment of
arthritis, inflammation and dyspepsia. It has nematocidal, antioxidant [69],
immunomodulatory and anti microbial properties.

Citrullus lanatus (Thunb.) Matsum. & Nakai. (Cucurbitaceae) is most commonly known as
water melon in English and tembikai in Malay. It is a perennial creeper native to Africa and
cultivated throughout the world. The pulp of the fruit contains 6% sugars and 92% water, the
pulp contains lycopene, B carotene, citrulline and vitamin C. The rind is used as vegetable in
some areas and used in alcoholic poisoning and diabetes [70]. The juice has mildly diuretic
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and antihypertensive action. The seed is demulcent, diuretic, vermifuge and tonic. The plant
also has antibacterial, antifungal, antacid and carminative properties [71].

Clerodendrum paniculatum Linn. (Verbenaceae) is known as pagoda flower in English and
pangil-pangil or panggil-panggil in Malay. It is a shrub growing to height of 0.9-1.5 m found
throughout tropical parts of Southeast Asia and largely grown as an ornamental plant in
many countries. It contains clerodermic acid, cleroinermin, friedelin, oleanolic acid,
gramisterol and obtusifoliol. It has many medicinal properties like anti pyretic, antioxidant,
anti inflammatory [72] and antiviral activity. It is used to treat sore eyes, urinary tract,
gonorrhea and kidney problems. In traditional Malay medicine it is used as purgative and
applied to stomach externally.

Costus spicatus Jacq. (Costaceae) is known as indian head ginger or spiked spirlaflag
ginger in English. It is an herbaceous plant growing to height of 2 m native to South America
and Caribbean. It contains costunolide, costic acid, kaempferide 3-O-neohesperidoside and
guercetin  3-O-neohesperidoside. It has medicinal properties like antinociceptive, anti
inflammatory action, it is used to treat diabetes. In folk medicine it is used to treat cold,
dysentery, diarrhea, sore throats, urethra and kidney complaints [73].

Couroupita guianensis Aubl. (Lecythidaceae) is commonly called as ayahuma or cannon ball
tree in English. It is an evergreen tree grows up to 25m in height, is a native to South
America and India. It contains a-amirin, B-amirin, B-sitosterol, eugenol, linalool, (E, E)-
farnesol and nerol. The tree is used to treat common cold, stomach pain, skin diseases,
tooth ache, hypertension, malaria and tumours. It has antifungal, antimicrobial, antiseptic
analgesic, antinociceptive, immunomodulatory and wound healing activites [74].

Curcuma longa Linn. (Zingiberaceae) is commonly called as turmeric in English and kunyit in
Malay. It is herbaceous perennial plant growing to a height of 1 m native to tropical parts of
South Asia. The leaves of the plants are used in preparation of curries and sweets. The
powder of rhizome is widely used as a spice, food additive and colouring agent. It contains
curcumin, o-turmerone, B-turmerone, (-ocimene, a-phellantrene, terpinolene and 1,8-
cinceole. It is used as cosmetic in many countries in skin tanning and in removal of facial
hair. It is used in dying of robes and saris. It has many medicinal properties and used in
treatment of cancer, arthritis, diabetes and pancreatitis. It has antiinflammatory,
anticoagulant, antiferility and antitumor activities [75].

Cymbopogon citrates (DC.) Stapf. (Gramineae) is commonly known as lemon grass in
English and sakumau in Malay. It is evergreen herb growing to a height of 1 m, native to
Southeast Asia. It is used in curries as a flavouring agent. The Essential oil of lemon grass
contains citronellol, citral, geranilol and citronellal. It has antihypertensive, anxiolytic,
hypnotic, anticonvulsant, anti malarial and antimutagenicity properties [76].

Dioscorea daemona Roxb. (Dioscoreaceae) is commonly known as ubi gadong in Malay. It
is a perennial herb which is widely distributed in South America, Africa, Australia, Southeast
US and Mandalay. It contains dioscorine and  4-epidioscorine. Its tuber is useful to treat
ulcer, to kill worms in wounds. It is found to have antimicrobial activity. In Malaysia it is used
to stop nose bleeds and treat pimples [77].

Diospyros wallichii King & Gamble (Ebenaceae) is a mid-canopy tree that grows at a height

of 32 m at annual temperature of 27C. In secondary forests it is usually present as a pre
disturbance remnant plant, distributed in India, Burma, Thailand, Peninsular Malaysia,
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Sumatra and Borneo. It contains gallic acid, methylgallate, ellagic acid, kaempferol and
quercetin. It has cytotoxicity, antimicrobial and antioxidant activity [78].

Durio zibethinus Murray. (Bombacaceae) is commonly called as civet fruit in English and
durian in Malay. It is a tree which grows to a height of 27-40 m in the wild. It is native to
Southeast Asian countries like Thailand, Malaysia, and Indonesia and cultivated in Sri
Lanka, South East India, and some parts of Australia and Africa. It contains palmitic acid,
palmitoleic acid, stearic acid and linoleic acid. In Malaysia it is used to prescribe as an
antipyretic and poultice [79]. It is found to have anti oxidant property and as it has the
property of inhibition of aldehyde dehydrogenase enzyme; it has potential use in disease
preventive diets.

Epipremnum sp (Araceae) is commonly called as golden pothos, golden pothos vine and
pothos in English. It is an annual herb which is widely grown in the areas of Australia, Spain
and Singapore. It contains alkaloids, flavonoids, tannins and sterols. It is used in
rheumatism, fractures, dentistry, piles, mixed with honey and applied to wounds and
abscesses. It has medicinal properties like anti-inflammatory, analgesic, anti- lipid
peroxidative, antimicrobial and anticancer properties [80].

Erythrina glauca Willd. (Fabaceae) is commonly called as sunshine tree, purple coral tree
and dedap in Malay. It is a large spreading tree of height 10-15 m which grows at the annual
temperature of 16-24C distributed in North America, South America, South east Eurasia,
South east Africa and Asia. It contains erysodine, erysovine, erysonine, erythratine,
erythramine and N-norprotosinomenine. It has anti HIV antiviral, antibacterial, antimalarial
and estrogenic activity. It is used to treat head ache, kidney problems and inflammation [81].

Etlingera brevilabrum (Valeton) R.M.Sm. (Zingiberaceae) is an annual herb which is
commonly found in the areas of Thailand, Malaysia and Indonesia and distributed from India
to Pacific islands. In Malaysia it is used in various herbal coffees and in local dishes. The
aerial parts of the stolons, stems and leaves are said to have different medicinal uses. It
contains eucalyptol. B-pinene, caryophyllene oxide, a-thujene, limonene and B-pinene. In
Malaysia it is used to treat sore eyes, stomach pain and applied to diseased skin [82].

Etlingera elatior (Jack) R. M. Sm. (Zingiberaceae) is commonly called as torch ginger, pink
spider in English and bunga kantan in Malay. It is a perennial herb that grows up to 6 m tall.
It is native to the pluvial forests of Borneo. Its flower is often used in Malaysian salads. It
contains B-pinene, 1-dodecene, 1, 6-octadien-3-ol and 3, 7-dimethyl cinnamaldehyde. It is
used to treat ear ache and cleaning wounds. It has several pharmacological properties such
as antimicrobial, antioxidant and cytotoxic activity [83].

Etlingera fulgens (Ridl.) C.K.Lim. (Zingiberaceae) is an annual to perennial herb growing to a
height of 4-5 m native to Tropical South Asia. It has various traditional and commercial uses
as food. It contains cyclododecane, dodecanol and cyclotetradecane. It has anti oxidant and
tyrosinase inhibition properties. It is used as ornamental plant. In Malaysia, it is used as
spice for local fish dishes. It has antioxidant and antibacterial property [84].

Etlingera maingayi (Baker) R.M.Sm. (Zingiberaceae) commonly called as Malay rose. It is an
herbaceous perennial plant growing to 2 m tall originated from Central Asia, Southern
Thailand and Peninsular Malaysia. It is used as ingredient in the local Malaysian dishes. It
contains lauric acid, hexadecanol, dodecanol and decanoic acid. It has antioxidant, anti
fungal and antibacterial properties [84].
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Etlingera rubrostriata (Holttum) C.K.Lim (Zingiberaceae) is a perennial herb that exists at
variable height and size. It is found in Thailand and Peninsular Malaysia and used in the
local dishes. It contains terpene-4-ol, a-terpineol and dodecanoid acid. The leaves have the
antimicrobial and antioxidant activity [85].

Euginia caryophyllus (Spreng.) Bullock & S. G. Harrison. (Myrtaceae) is commonly called as
clove, tropical myrtle in English. It is an evergreen tree growing to 8-12 m tall, native to
Indonesia and widely spread in Asia, Africa and Europe to Mediterranean mountainous
region. It is used traditionally in the treatment of infections in Malaysia. It contains acetyl
eugenol, beta-caryophyllene, methyl salicylate, eugenin and campesterol. It has medicinal
use such as anti stress property, antioxidant, antibacterial, antipyretic, anticandidal, local
anaesthetic, antiviral [86] and aphrodisiac property [87].

Euphorbia hirta Linn. (Euphorbiaceae) is commonly called as asthma plant, hairy spurge,
garden spurge in English and ara tanah, gelang susu in Malay. It is usually annual or
perennial herb which has low spreading stems and leaves grows up to 0.3 m found in Java,
Sumatra, Peninsular Malaysia and Philippines. It contains afzelin, quercitin, muyricitin,
kaempferol, camphol, rhamnose and chtolphenolic acid. It has anxiolytic, antioxidant,
anticancer, anti microbial, antifungal, antimalarial, antihelmentic, antihypertensive, analgesic,
antipyretic and anti-inflammatory properties [88]. It is used traditionally for female disorders,
respiratory ailments such as cough, asthma, bronchitis. In Malaysia it is used to treat skin
disorders, gastrointestinal disorders, particularly intestinal parasitosis, amoebic dysentery,
diarrhoea and ulcer.

Eurycoma longifolia Jack. (Simaroubaceae) is commonly called as tongkat ali, dong quai in
Malay. It is a perennial unbranched tree or shrub that grows up to about 10 m tall native to
Indonesia and Malaysia, usually found in Southeast Asia. It contains eurycomanone,
eurycomanol, eurycomalactone and canthine-6-one alkaloid. It has been used as a
medicinal herb in Southeast Asia mainly to increase libido and to a lesser extent to improve
general health. It is found to possess anti cancer, anti malarial and antimicrobial property. It
is used traditionally to treat various diseases such as urinary tract infection, cancer,
hypertension, indigestion, fever and itchiness. It is used as food and drink additive, in
Malaysia it is used to increase male virility [89].

Ficus deltoidea Jack. (Moraceae) is commonly called as mistletoe fig in English and mas
codec in Malay. It is small perennial herb, growing up to about 2 m tall which is native to
Malaysia. It contains mortenol, vitexin, isovitexin, phthalicacid, carbonic acid and butanoic
acid. It has antidiabetic [90] and antinociceptive property. Malays used it traditionally to treat
ailments such as wounds, sores, joint pains, piles pain and rheumatism. It is used for
regulating blood pressure, reducing cholesterol, treatment of migraine and improving blood
circulation.

Garcinia griffithii T. Anderson. (Guttiferae) is commonly called as apple kandis or kandis
gajah in Malay. It is a medium sized tree growing to a height of 12-18 m which is found in
Asia, India, Sri Lanka, Malaysia, Myanmar and Thailand. It contains guttiferone I,
cambogin, 1, 7-dihydroxyxanthone and isoxanthochymol. It has antimicrobial activity,
antimalarial, antiplatelet, cytotoxic and cardio protective properties [91].

Garcinia malaccensis Hook. f. (Guttiferae) commonly called as forest mangosteen, saptrees
in English and manggis burung, manggis hutan in Malay. It is evergreen tree growing to a
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height of 24 m native to peninsular Malaysia, Sumatra and Borneo. It contains a- and -
mangostin and cycloart-24-en-3B-ol. It has antioxidant, antimicrobial, anticancer, apoptotic
[92] and antiplatelet aggregation properties.

Garcinia prainiana King. (Guttiferae) commonly called as button mangosteen in English and
kecupu in Malay. The tree grows for about 2-10 m tall, found in Thailand and Borneo and
native to Malaysia. It contains friedelin, euphanol, prainianonide, stigmasterol, taraxerone
and taraxerol. It is locally used as anti inflammatory agent in Malaysia. The seeds are used
in food colouring and in cosmetics. It has antimicrobial activity, antiplatelet, antioxidant and
cardio protective properties [91].

Gynura procumbens (Lour.) Merr. (Asteraceae) is commonly called as leaves of the gods,
googoolipid in English and sambung nyawa in Malay. It is an annual evergreen shrub which
is found in Southeast Asia especially Malaysia, Indonesia and Thailand, that may grow to 1
m high. It contains alkaloids, glycosides, and flavonoids like quercetin, kaempferol and
kaempferol-3-O-B-D-glucopyranoside. It is said to have antihyperlipidimic, anti-inflammatory
[93], antioxidative, anti-ulcerogenic, anticancer, anti-diabetic and hypoglycaemic activity. It is
used to treat eruptive fevers, migraine, constipation, dysentery, rheumatism, cardiovascular
diseases, hyperlipidemia, kidney disease, cancer and leukaemia.

Heliconia rostrata Ruiz & Pavon (Heliconiaceae) is commonly called as lobster claw,
hanging helicon, false bird of paradise in English. It is an herbaceous perennial shrub
reaching 1-3 m tall which is native to the north western region of South America. In Malaysia
it is used in local dishes and also used as ornamental. It is used as traditional medicine
against fever and dysentery.

Hymenocallis littoralis (L.f. ex Salisb.) Salisb. (Amaryllidaceae) is commonly called as beach
spider lily in English. It is a perennial herb which ranges in height from 0.6-0.7 m, native to
coastal regions of Southern Mexico and Central America,; this is used as ornamental as well
as medicinal plant. The bulb is used in wound healing. It contains lycorine, hippeastrine, 11-
hydroxyvittatine, quercetin 3'-O-glucoside and rutin. It has antimicrobial, antioxidant [94],
antitumor and anticancer properties [95].

Ixora chinensis Lam. (Rubiacea) is commonly referred to as Jungle Flame, Needle Flower in
English and pechah priok in Malay. It is a woody perennial shrub growing to 2m tall which is
native to China and usually found in South Carolina, Malaysia, Burma, Vietham, Borneo,
Philippines and northern Australia. It contains a—cyperone, linalool, a—pinene, B-pinene, a—
copaene, oleanolic acid, ursolic acid, ixoric acid, ixoside and sitosterol. It has ethno medical
uses also used to treat sores, ulcers, tuberculosis, bronchial disorders, headache,
hypertension and diarrhoea [96]. In Malaysia decoction of root is used after child birth and is
also used for ornamental purpose.

Jatropha curcas Linn. (Euphorbiaceae) is commonly called as physic nut tree, purging nut
tree and barbados nut in English. It is semi-evergreen shrub or small tree, growing to a
height of 6 m and a native of Central America. It contains nobiletin, B-sitosterol, taraxerol,
jatropholone-A, B and caniojane. The oil of the plant is used as biodiesel, the oil possess
medicinal properties and used as purgative, skin diseases, rheumatism and paralysis. The
seeds have abortificient property and used as contraceptive. In Malaysia the leaves are
cooked and eaten, it is also used as ornamental, and as bio diesel for energy. The fruit of
this plant has been widely used in holistic medicine. It has analgesic, anticancer,
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anticoagulant, antidiabetic, antifertility, antihelmentic, anti-inflammatory, antimicrobial,
antiviral, cytotoxic and wound healing properties [97].

Lactuca sativa L. var capitata (Asteraceae) commonly referred as garden lettuce, letisi, head
lettuce, cabbage lettuce and butter-head lettuce in English. It is a leafy annual or perennial
herb native to Mediterranean region, cultivated around the world as leafy vegetable. It
contains vitamin A, lutein and B-carotene. It is used exclusively as a fresh, raw salad
vegetable in Malaysia. It is used to treat pain, rheumatism, tension, nervousness, coughs
and insanity. Extracts of the plant are used as skin creams. It has antimicrobial and
antioxidant property [98].

Lagerstroemia loudonii Teijsm. & Bin (Lythraceae) is commonly known as thai bungor. It is
small to medium multiple-trunked tree growing up to a height of 10-20 m, native of Burma
and Thailand. Its bark and leaves are used as a tonic, especially for debility after child birth.
Its roots are used for stomach problems.

Leucas aspera (Willd.) Linn. (Labiateae) commonly referred as White Dead Nettle in
English, which is usually found throughout India. It is a small erect, much branched annual
herb that grows up to 0.6 m tall. It contains an alkaloid called margosin in its leaf and barks
which is a well known blood purifier along with maslinic acid, macelignan, acacetin. This
herb is also used in food to provide fragrance to food. It has antipyretic, antifungal,
antimicrobial, antioxidant and antinociceptive [99] properties. It is used as stimulant,
expectorant, diaphoretic and anti-helmenthic. In Malaysia the leaves are usually applied
locally in snake bites.

Limnocharis flava (L.) Buchenau (Limnocharitaceae) commonly known as yellow sawah
lettuce, yellow burr head or yellow velvetleaf in English and paku rawan in Malay. It is a
perennial aquatic herb roughly growing to 0.5 m tall seen in Cambodia, Vietnam, Brunei,
Singapore, Thailand, Indonesia and Malaysia. It contains phenols and flavanoids. It has
antioxidant properties [100] and it also has the capability to increase nutrient availability in
body to maintain our health.

Ludwigia octavalvis (Jacg.) PH Raven (Onagraceae) commonly called as mexican primrose
willow in English and buyang samalam, lakom ayer in Malay. It is annual or perennial herbs
that grow up to 2-4 m tall found throughout the world. It contains beta-sitosterol, oleanolic
acid, luteolin, quercetin, apigenin, gallic acid and ellagic acid. In Malaysia it is used to treat
boils, dermatitis, ulcers, pimples [101] and it is also said to have herbicidal and other
medicinal properties like antimicrobial and antioxidant activity. Decoction of the plant is used
to treat diarrhea and flatulence.

Mangifera indica Linn. (Anacardiaceae) commonly referred to as mango in English and
mangga in Malay. It is an evergreen tree which has a height of 10-40 m, native to South Asia
and now cultivated in tropical parts around the globe. It contains mangiferin, alanine, glycine,
y-aminobutyric acid, kinic acid and shikimic acid. It possesses antidiabetic [102], antioxidant,
antibacterial, antifungal, antihelmintic, antitumor, antiviral, cardio tonic, hypertensive, anti-
inflammatory properties. Its bark is used in treatment of dysmenorrhea, menorrhagea, and
other menstrual disorders and eczema. This is an herb that is commonly used in the
ayurvedic medicine. Its leaves and fruits are ritually used for floral decorations.

Manihot esculenta Crantz. (Euphorbiaceae) commonly called as uca, tapioca, mandioca in
English. It is a tall semi-woody perennial shrub or tree that grows up to 7 m high native to
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South America and found throughout the tropics. In Malaysia it is used as a food and
medicinal plant. It contains alkaloids, anthocyanosides, flavonoids, tannins, reducing sugars
and anthraquinone. It is used to treat diseases like treat hypertension, headache, irritable
bowel syndrome, cancer, diarhhea and loss of appetite. It has analgesic, antiinflammatory
[103], antimicrobial and antioxidant properties.

Melaleuca cajaputi Adans. (Myrtaceae) is commonly called as five-veined paperback, broad-
leaved tea-tree, melaleuca, cajeput-tree, white bottlebrush in English and kampong gelam or
kayu putih in Malay. It is a perennial tree which grows for about 8-12 m, found in Malaysia,
India, Jamaica, Martinique, Montserrat, Netherlands Antilles, Philippines, etc. leaves are
used to prepare cajeputi oil or tea tree oil which has medicinal and antiseptic uses. In
Malaysia it is used locally for minor wounds, muscle ache and massage. It is also used to
treat cold, headaches, in relieving pain, rheumatism, this oil improves mood and it increases
the resistance to infections. It contains 2-pyridone, nerolidol, limonene, terpineol and valeric
acid. It has insect repellent, fumigant and contact toxicity properties [104] and antimicrobial,
antioxidant, hepatoprotective and anticancer activity.

Melastoma malabathricum Linn. (Melastomataceae) is commonly known as bank's
melastoma, malabar melastome in English and senduduk in Malay. It is annual, biennial,
perennial shrub or tree that grows upto 1.5 to 5 m tall, found in India, Malaysia, Indonesia,
and Southeast Asia. It contains asiatic acid, ursolic acid, kaempferol, quercetin and ellagic
acid. In Malaysia it is used traditionally to treat wounds, post-natal care, stomach ulcers,
dysentery and diarrhoea, its roots are used as mouthwash to relieve from toothache or to
treat leprosy. It possesses antinociceptive, anti-inflammatory, antipyretic [105], anti-
ulcerogenic, antihelmintic, antispasmodic, antibacterial and hypertensive effects.

Mentha arvensis Linn. (Lamiaceae) commonly called as field mint, corn mint, and japanese
mint in English. It is an annual or perennial herb growing to 0.5 m long seen in Europe,
Western Asia. It contains limonene, cadinene, dimethyl sulphide, sabinebe and terpinoline. It
has anaesthetic, antispasmodic, antiseptic, aromatic, anticandidial, antiulcer [106] and anti-
inflammatory property. In Malaysia it is used for anti viral property and to treat stomach pain,
thirst, swellings, headaches, diarrhoea, cold and fevers.

Mentha piperita Linn. Emend. Huds. (Lamiaceae) commonly called as watermint or
peppermint in English. It is a perennial plant which grows to a height of 0.3-0.9 m native to
Europe. It is widely used in the manufacturing of toothpaste, chewing gum, and other
pharmaceuticals as a flavouring agent. It contains menthone, menthyl acetate, menthofuran,
1,8-cineol, limonene, pulegone and eucalyptol. It also has several medicinal uses such as
analgesic, used to treat nausea, vomiting, abdominal pain, indigestion and irritable bowel
syndrome. The oil extracted from the leaves is used in aroma therapy. It has antiviral,
antibacterial, antibiofilm, antifungal, antiodema, analgesic and antioxidant activities [107].

Mesua grandis (King) Kosterm (Guttiferae) is commonly referred to as ceylon ironwood in
English and penaga bayan, penaga sabut in Malay. The tree grows up to 33 m tall, seen in
wet zone of Sri Lanka, Borneo and Malaysia. In Malaysia its seeds are used for poulticing
wounds and were also tested to have free radical scavenging property. It contains
cudraxanthone G, ananixanthone and euxanthone. It has anti diarrhoeal, antimicrobial and
antioxidant property and also used in ayurvedic medicine for arresting bleeding.

Michelia champaca Linn. (Magnoliaceae) commonly called as fragrant champaca, golden
champa, orange chempaka, yellow champa in English and chempaka, cempaka
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merah, cempaka kuning and jampaka in Malay. The tree is an evergreen or semi deciduous
grows up to 30 m height native to India and found in Indo-China, Malaysia, Sumatra, Java,
and south-western China. It contains anonaine, asimilobine, nuciferine, anolobine, vanillin,
vanillic acid, syringic acid and romerine. The oil produced is used as a perfume, and
medicinally it has antidiabetic, antimicrobial, anti tumour, antipyretic, anti inflammatory and
wound healing [108] properties. It is used for its astringent, disinfectant, diuretic and cooling
properties and in parasitic infections, dysuria and diseases due to vitiated blood.

Molineria latifolia (Dryand. ex W.T.Aiton) Herb. ex Kurz. (Hypocedaceae) commonly called
as palm grass in English and lemba in Malay. It is annual or perennial shrub or tree that
grows to a height of 3-3.5 m. It is a native of Native of Indo-China, Myanmar and Malaysia.
In Malaysia they are used for traditional purposes and to treat cough, stomach ache,
wounds. It is also used in the treatment of kidney disorders, headaches, ulcers and
swellings. It has antimicrobial and antioxidant properties [109].

Muntingia calabura Linn. (Elaeocarpaceae) is commonly called as jamaican cherry, panama
berry in English and ceri kampung in Malay. It is a small flowering tree growing to a height of
7-12 m native to Mexico, Central America, Carebbean islands and Southern America. The
fruits are used in preparation of jams and eaten. It contains vitamin C, vitamin E,
carotenoids, glutathione, flavonoids and phenolic acids. It has antiplatelet aggregation [110],
antihypertensive [111], antinociceptive, cytotoxic antiseptic, antidiarrhoeal and also
antidiabetic property. In Malaysia it is traditionally used to relieve various pain related
ailments.

Mussaenda philippica A. Rich (Rubiaceae) is commonly known as white mussaenda,
musaenda aurora, tropical dogwood and virgin tree in English. It is an evergreen shrub that
grows to a height of 3-5 m. It has several medicinal uses and also used for several ailments
like stomach ache, influenza and bleeding gums [112].

Mussaenda flava (Rubiaceae) is commonly known as dwarf yellow mussaenda, white wings
in English. It is a perennial shrub that grows for about 0.7 — 1.5 m, usually found in Tropical
Africa, Asia and Malaysia. In Malaysia it is used for commercial propagation and ornamental.
It contains mussaenoside, shanzhiside methyl ester, melilotoside and dihydromelilotoside. It
has several medicinal properties like astringent, expectorant, and used in the treatment of
jaundice, gastric ulcers, etc.

Myristica fragrans Houtt. (Myristicaceae) commonly called as nutmeg, mace in English and
bah pale in Malay. It is an ever green tree growing to around 5-13 m high indigenous to
Indonesia and cultivated in Malaysia, India and Caribbean Islands. It contains asinine, a-
pinene, a-phellandrene and terpinen-4-ol. It is used as stomachic, stimulant, carminative as
well as for intestinal catarrh and colic, headaches, diarrhea, vomiting, nausea, fever, bad
breath, to stimulate appetites and to control flatulence. It is used to treat rheumatism and
stomach complaints in Malaysia and Indonesia. It has properties such as hypolipidemic,
hypocholesterolemic, antimicrobial, antifungal, antioxidant, anti inflammatory, anticonvulsant,
disease preventing properties, anticancer [113] and aphrodisiac properties [87]. Nutmeg is
used as spice, in bakery and confectionery items. Nutmeg oil stimulates the heart and
circulation and activates the mind.

Nephelium lappaceum Linn. (Sapindaceae) is commonly known as rambutan in both English

and Malay is a tropical evergreen tree growing to a height of 12-20 m native to Indonesia
and Malaysia and seen in Southeast Asia. The trees are cultivated in many places to
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produce fruits. The fruits are consumed whole after removing the cover, the seeds are bitter
in taste. The fruit wall is rich in tannins and used for dying silk. The seed kernel is used in
production of oil and rambutan tallow used for making soaps and candles. It contains ellagic
acid, corilagin and geraniin. The fruit have medicinal properties like astringent, stomachic,
febrifuge, antihelmintic, antioxidant and antibacterial activities. It is taken in conditions of
diarrhoea and dysentery. In Malaysia the roots of the plant are used as decoction in treating
fever and as febrifuge, bark is used as an astringent [114].

Orthosiphon aristatus (Blume) Mig. (Lamiaceae) is commonly known as cat whiskers or java
tea in English and miasi kucing in Malay. It is a perennial herb growing to a height of 0.45-
0.6 m native to Indonesia, grown throughout Southeast Asia and Australia. It contains
orthosiphol A and B, orthosiphonone A and B, cirsimaritin, myoinositol, flavanoids,
lipoproteins, saponins and terpinoids. The leaves and roots of the plant are used for treating
cough, syphilis, arteriosclerosis, diabetes, hypertension, albuminuria, kidney stones and
inflammation of the kidney. It has anti allergic, antihypertensive [115], anti-inflammatory &
diuretic properties.

Orthosiphon stamineus Benth. (Lamiaceae) is commonly known as cat whiskers or java tea
in English and miasi kucing in Malay. It is a shrub growing to a height of 1.5 m native to
Southeast Asia. It contains sinensetin, eupatorin, caffeic acid and rosmarinic acid. It is used
for treating kidney disorders and urinary disorders, to treat gout, diabetes, hypertension and
rheumatism. It has anti-inflammatory, analgesic, antipyretic [116], antimicrobial and
antioxidant activities.

Phaleria macrocarpa (Boerl.) Scheff. (Thymelaceae) is commonly known as gods crown in
English and mahkota dewa in Malay. The trees can grow to height of 5 m native to
Indonesia. It contains phalerin, mangiferin, kaempferol, myricetin, naringin and quercetin. It
is used to control cancer, impotency, haemorrhoids, skin diseases, and it has anticancer,
antidiabetic, antihypertensive, antihyperlipidimic and vasorelaxative properties [117].

Phyllanthus amarus Schum. & Thonn. (Euphorbiaceae) is commonly known as dukung anak
in Malay. It is an annual herb growing to a height of 0.15-0.6 m widely in tropical parts of the
world except in Australia. It contains phyllanthine, hypophyllanthine, quercetin, quercertrin,
isoquercitrin and astragalin. The plant is used as astringent, diuretic, in treatment of skin
diseases, jaundice, dysentery and liver diseases. It is traditionally used to treat kidney and
gall bladder diseases, liver related diseases and viral infection. It has antiviral, antibacterial,
antiplasmodial, anti-inflammatory, antimalarial, antimicrobial, anticancer, antidiabetic,
hypolipidemic, antioxidant, hepatoprotective, and diurectic properties [118].

Phyllanthus niruri Linn. (Euphorbiaceae) is commonly known as stonebreaker or seed-
under-leaf in English. It is herb growing to height of 0.5-0.7m native to Asia and found in
tropical parts of the world. It contains phyltetralin, cymene, hypophyllanthin and ricinoleic
acid. It has antilithic, antihypertensive, anti-HIV, antioxidant and hepatoprotective property
[119]. The plant is used in treatment for diseases of stomach, genitourinary system, liver,
kidney and spleen. It is useful in treating asthma, bronchitis, hiccups, leprosy and in snake
bite.

Phyllanthus urinaria Linn. (Euphorbiaceae) is commonly known as chamber bitter, gripe
weed or stone breaker in English and dukung anak in Malay. It is an herb reaching to a
height of 0.6 m native to Asia and found in tropical parts of USA. It contains isostrictiniin,
geraniin, gallic acid and ellagic acid. It stimulates excretory system, used to treat diabetes,
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hypertension and hepatitis. It has anticancer [120], antiaging, antimicrobial and
hepatoprotective properties.

Piper betel Linn. (Piperaceae) is commonly known as betel in English and daun sirih in
Malay. It is an evergreen perennial vine native to Southeast Asia. The leaf is consumed as
paan in Southeast Asian countries; it is used medicinally to cure worms, as stimulant,
carminative, aphrodisiac, and antiseptic. It contains caryophyllene, cadinene, y-lactone, allyl
catechol, p-cymene and eugenol methyl ether. Betel juice is taken to treat cough and night
blindness. It has anticancer, antibacterial, gastroprotective, antioxidative, hepatoprotective
and immunomodulatory property [121].

Piper sarmentosum Roxb. (Piperaceae) is commonly called as wild betel leaf in English and
pokok kadok, daun kadok in Malay. It is an herb growing to a height of 0.3-0.8 m native to
Southeast Asian countries and China. It contains beta-sitosterol, stigmasterol, sarmentine,
sarmentosine and pellitorine. It has antidiabetic, antioxidant, antibacterial, antiprotozoal,
antimalarial activity. It is used to treat diarrhoea, dysentery, ulcers, cough, asthma,
rheumatism, malaria and fungoid dermatitis. The leaves are used as digestive tonic,
carminative and expectorant. It has antituberculosis, antiplasmodial and antidiabetic [122]
effect.

Pithecellobium jiringa (Jack) Prain. (Leguminoseae) is commonly known as soaking tree in
English and jering in Malay. It is native tree of Malaysia and Thailand growing to a height of
25 m. It contains flavonoids, terpenoids, alkaloids, vitamin E, allyl sulphur and some fatty
acids. In Malaysia it is traditionally used to induce urination, chest pains, skin ailments,
wounds and cuts. It has hypoglycemic, antiulcer, antioxidant and antianginal [123] activity.

Polygonum minus Huds. (Polygonaceae) is commonly known as knotweed in English and
kesum in Malay. It is an herb growing to a height of 1-1.5 m native to Southeast Asian
countries like Malaysia, Thailand, Vietham and Indonesia. It contains dodecanal, undecanal,
tetradecanal, 1-undecanol, nonanal, 1-nonanol, and B-caryophyllene. It increases digestion
and decreases dandruff. It is used in preparation of aromatic oils used in aroma therapy. In
Malaysia it is used to treat gastric disorders and dandruff. It has antioxidant, antiviral,
antifungal, antibacterial and antiulcer activity [124].

Premna cordifolia Roxb. (Lamiaceae) is commonly called as wild beast in English and
bebuas in Malay is a shrub growing to a height of 2-4 m is distributed in India, china, Burma,
Thailand, Malaysia. It is used to treat fever and asthma. It contains isorhamnetin,
methylquercetin and apigenin- 7- O- rutinoside. In Malaysia it is used in cooking and in
medicinal uses like increasing breast milk and expulsion of worms in children. It has
antioxidant [125], hypoglycemic and anti inflammatory property.

Psidium guajava Linn. (Myrtaceae) is commonly known as guava in English and jambu
burung, jambu padang in Malay. It is small evergreen tree growing up to 5-10 m in height,
native to Mexico, Caribbean and South America is grown in many parts of the world as a
fruiting tree. It contains guaijavarin, quercetin, hexenal, B-caryophyllene, nerolidol and
limonene. It is used to treat diabetes, gout, kidney problems and skin diseases. It has
astringent, anticough, antimicrobial, antidiarrhoeal, anti inflammatory, antispasmodic,
antimalarial, hypoglycemic and antioxidant activity [126].

Psophocarpus tetragonolobus (Linn.) DC. (Fabaceae) is commonly known as winged bean
or Goa bean or four angled bean in English and kacang botol in Malay. It is an herbaceous
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perennial vine growing to a height of 3-4 m native to Southeast Asian countries. It is
commonly used as vegetable, the young leaves, tubers and pods are edible and used in
various preparations. It contains lysine, aspartic acid, glutamic acid and leucine. It has
antifungal, antimicrobial, antidiabetic and antihypertensive property [127].

Pluchea indica Less. (Asteraceae) is commonly called as indian camphor weed in English
and beluntas in Malay. It is a small shrub growing to 2 m in height wide spread to Asia. The
leaves and roots are used medicinally in bad breath, fever, increase of appetite, gastro
intestinal disorders, tuberculosis and arthritis. It contains quercetin-3-0-sulphate, 3-O-
caffeoylquinic acid 3, 4-O-dicaffeoylquinic acid, B-sitosterol and stigmasterol. In Malay
traditional medicine the plant is considered to have astringent, febrifuge, stomachic,
antipyretic and tonic like actions. It is used to treat gynaecological diseases. It has
antioxidant, anticancer, antiinflamatory, antisnakevenom [128], antituberculosis, antiulcer
and antiviral activity.

Quercus infectoria Olivier. (Fagaceae) commonly called as nut gall or gall in English and biji
manjakani in Malay. It is an evergreen shrub growing to a height of 1.8 m found in Southern
Europe and East Mediterranean regions. The seeds of the plant are edible and used in many
preparations like bread, stews. It contains gallotanic acid, gallic acid ellagic acid, starch and
sugar. The bark is used as astringent in treatment of impetigo and eczema. The galls are
rich in tannins and have antidiabetic, antibacterial, antifungal, anti inflammatory, antiviral and
antiseptic actions. They are used in treatment of haemorrhages, diarrhoea, dysentery,
gonorrhoea and pharangytis. In Malay traditional medicine the galls are used to treat wound
infections [129] after child birth, to restore postpartum uterine elasticity and also stimulate
the contraction of vaginal muscles.

Shorea acuminata Dyer. (Dipterocarpaceae) is commonly known as light red meranti in
English and meranti rambai duan in Malay. It is endemic tree growing up to a height of 45-60
m native to Malaysia. It contains oligostilbinoids, acuminatol, mangiferonic, 2a-
hydroxyursolic and asiatic acids. Essential oils extracted from the tree posses antioxidant
[130] and antimicrobial activities.

Shorea macroptera Dyer. (Dipterocarpaceae) is commonly known as meranti melantai in
Malay. It is a tall tree widely distributed in Southeast Asia. It contains oligostilbinoids,
hopeaphenol, isohopeaphenol and hemsleyanol. The plant has anti bacterial anti oxidant
and cytotoxic properties [131].

Smilax sp (Liliaceae) is commonly known as greenbriar, catbriar in English. It is woody vine
native to Jamaica, Honduras, Costa Rica and Mexico. The plant roots are used for its
medicinal activities. It has anti-inflammatory, antirheumatic, antifungal [132], carminative and
diaphoretic action. It is used to treat chronic rheumatism, gout, chronic inflammatory
disease, colds, fever, ring worm and psoriasis.

Solanum lycopersicum Linn. (Solanaceae) is commonly known as tomato in English and
Malay. It is a perennial herbaceous plant reaching to a height of 1-3 m native to America
grown throughout the world as a vegetable plant. The fruit of the plant is used in
preparations of various food items around the world, in some places it is eaten raw as other
normal fruits. It contains carotenoids, vitaminC, quercetin glycosides, naringenin chalcone
and chlorogenic acid. The fruit is rich in lycopene which is a powerful antioxidant decreases
the risk of cancers. Using of tomatoes decreases the risk of breast cancer, head and neck
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cancers [133], heart disorders, diabetes and difficulties in urination. The fruit pulp is used as
face pack and face wash for oily skin.

Sonneratia alba J. Smith. (Sonneratiaceae) is commonly known as mangrove apple in
English and perapat in Malay. It is mangrove tree growing to height of 20 m native to east
Africa, China, India, Sri Lanka, South East Asia and South East Australia. The leaves and
fruits of S. alba are edible, it has medicinal uses and used to treat cuts, bruises, sprains,
swellings and cough. It contains flavonoids, tannins, triterpenes, anthraqguinones, alkaloids
and saponins. It has antimicrobial, antidiabetic, antioxidant and cytotoxic [134] activity.

Spathiphyllum cannifolium (Dryand.) Schott. (Araceae) is commonly known as spathe flower
or peace lilly in English and keladi wangi, bendera putih in Malay. It is a perennial herb
growing to height of 0.4 - 0.7m native to South America and Caribbean islands. It is grown
as ornamental plant in many parts of the world. It contains flavonoids, lipids like stigmasterol.
Syngramma alysmifolia (Polypodiaceae) is commonly known as panah arjuna in Malay. It is
a perennial herb growing to height of native to Malaysia. Roots are boiled and water after
boiling is taken for spiritual energy.

Syzygium samarangense (Blume) Merr. & Perry. (Myrtaceae) is commonly known as love
apple, java apple, royal apple or bell fruit in English and Jambu air in Malay. It is a tropical
tree growing to height of 12 m native to peninsular Malaysia and Andaman and Nicobar
islands, now widely grown in the tropical areas. It contains stercurensin, cardamonin,
reynoutrin, hyperin, myricitrin, quercitrin, quercetin and guaijaverin. It has
immunomodulatory, antidiabetic [135], antioxidant and anti inflammatory activities.

Torenia fournieri Lind. (Scrophulariaceae) is commonly known as wishbone flower or torenia
in English. It is a perennial herb growing to height of 0.3-0.5 m native to Asia. It contains
acteoside, luteolin-7-O- B -glucoside and apigetrin. It has antimicrobial property and
antioxidant property [136].

Vitex trifolia Linn. (Labiatae) is commonly known as simple leaf chaste tree in English and
lemuni in Malay. It is a large shrub growing to height of 5m native to east Africa and Asia. It
contains B-sitosterol, 3-sitosterol-3-O-glucoside casticin and, 3, 6, 7-trimethylquercetagetin.
It is used to treat fever. It has larvicidal, antioxidant, antimicrobial, anti inflammatory [137],
cytotoxic, hepatoprotective and wound healing activities.

4. DISCUSSION

Malaysia is rich in its biodiversity and has hundreds of flora in which around 100 plants are
used as traditional medicinal plants and many more are used in general folklore medicine. In
this article we provided information on a total of 93 plants listed which were used for
antimicrobial screening in the last 4 years in Malaysia. The plants were reviewed to produce
additional information like their traditional uses, phytochemical constituents and
pharmacological properties. Majority of the plants screened for antimicrobial properties have
been used in either traditional medicine or as food. Most of the plants have shown
antimicrobial activity except Cinnamomun verum, Curcuma longa, Durio zibethinus,
Eurycoma longifolia, Garcinia griffithii, Garcinia prainiana, Garcinia malaccensis, Psidium
guajava, Psophocarpus tetragonolobus, Pluchea indica and Syngramma alysmifolia as per
the used extracts and microbes. The critical analysis of research data shows that most of the
screening was carried out using Escherichia coli (against 91 plants), Bacillus cereus (41
plants) Pseudomonas aeruginosa (42 plants) and Staphylococcus aureus (51 plants), but

2123



Annual Research & Review in Biology, 4(13): 2088-2132, 2014

there was no notable research on dreadful microbes like Salmonella typhi (12 plants), S.
paratyphi (6 plants) and Mycobacterium tuberculosis (no plants) (Table 2) while only few
plants were screened on bacteria causing skin diseases like Andrographis paniculata,
Alpinia conchigera and Myristica fragrans and Quercus infectoria for oral disorders.

So far majority of the researchers focused only on preliminary screening and determination
of Minimum inhibitory concentration (MIC) of plant extracts which is not so importantly useful
to mankind in treating and controlling the diseases to a major extent. As these extracts
contain many compounds along with the active compounds may cause side or toxic effects.
Hence future research should be focused on the isolation and identification of active
compounds with antimicrobial activity rather than simply screening the plant crude extracts.
In addition researches should take indepth studies to know the mechanism of action of drug
so that it is beneficial for drug discovery and development. Novel methods also have to be
adopted that would help to enhance the biosynthesis of secondary products, so that the
prevention of further loss of plants can be augmented with yield.

ACKNOWLEDGEMENTS

The author MA is highly grateful to UMK for their logistical support under grant No.
R/SGJP/A07.00/00710A/001/2012/000081).

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES

1. Lopez A, Hudson JB, Towers GH. Antiviral and antimicrobial activities of Colombian
medicinal plants. J Ethnopharmacol. 2001;77:189-96.

2. Tomoko N, Takashi A, Hiromo T, Yuka I. Antibacterial activity of extracts preparated
from tropical and subtropical plants on methicillin-resistant Staphylococcus aureus. J
Health Sci. 2002;48:273-6.

3. Bauer AW, Kirby WM, Sherris JC, Turck M. Antibiotic susceptibility testing by a
standardized single disk method. Am J Clin Pathol. 1966;45:493-6.

4. Napish H, Azmahani A, Zubaidi AL, Intan A, Nazifah A. A Preliminary Study on the
Antibacterial Propeties of Several Plants Collected from Terengganu. Malaysia J
agrobiotech. 2011;2:99-106.

5. Abdullah E, Raus RA, Jamal P. Evaluation of antibacterial activity of flowering
plantsand optimization of process conditions for the extraction of antibacterial
compounds from Spathiphyllum cannifolium leaves. Afr J Biotechnol. 2011; 10: 18679-
89.

6. Abdullah E, Raus RA, Jamal P. Extraction and Evaluation of Antibacterial Activity from
Selected Flowering Plants. Am Med J. 2012;3:27-32.

7. Aziz AN, Rosmy Syamsir D, Mohtar M, Vejayan J, Awang K. Antimicrobial compounds
from Alpinia conchigera. J Ethnopharmacol. 2013;145:798-802.

8. Abd Aziz SM., Low CN, Chai LC, Abd Razak SSN, Selamat J, Son R, et al. Screening
of selected Malaysian plants against several food borne pathogen bacteria.
Int Food Res J. 2011;18:1195-201.

2124



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Sule A, Ahmed QU, Samah OA, Omar MN. Screening for Antibacterial Activity of
Andrographis paniculata Used in Malaysian Folkloric Medicine: A Possible Alternative
for the Treatment of Skin Infections. Ethnobotanical Leaflets. 2010;14:445-56.

Lai HY, Lim YY, Kim KH. Blechnum Orientale Linn - a fern with potential as antioxidant
anticancer and antibacterial agent. BMC Complement Altern Med. 2010;10:15. doi:
10.1186/1472-6882-10-15.

Hafidh RR, Abdulamir AS, Vern LS, Abu Bakar F, Abas F, Jahanshiri F, Sekawi Z.
Inhibition of Growth of Highly Resistant Bacterial and Fungal Pathogens by a Natural
Product. Open Microbiol J. 2011;5:96-106.

Hag M, Sani W, Hossain ABMS, Taha RM, Monneruzzaman KM. Total phenolic
contents, antioxidant and antimicrobial activities of Bruguiera gymnorrhiza. J Med
Plant Res. 2011;5:4112-8.

Susanti D, Taher M, Attoumani N, Ahmad F. Free Radical Scavenging and
Antibacterial Activities of Malaysian Guttiferae Plants. J Med Plant Res. 2011;5:6714-
8.

Alkhamaiseh SI, Taher M, Ahmad F, Qaralleh H, Althunibat OY, Susanti D, Ichwan SJ.
The phytochemical content and antimicrobial activities of Malaysian Calophyllum
canum (stem bark). Pak J Pharm Sci. 2012;25:555-63.

Akhamaiseh SI, Taher M, Ahmad F. The Phytochemical Contents and
AntimicrobialActivities of Malaysian Calophyllum Rubiginosum. American Journal of
Applied Sciences. 2011;8:201-5.

Krishnan N, Ramanathan S, Sasidharan S, Murugaiyah V, Mansor SM. Antimicrobial
Activity Evaluation of Cassia spectabilis Leaf Extracts. International Journal of
Pharmaology. 2010;6:510-4.

Jamal P, Karim IA, Abdullah E, Raus RA, Hashim YZ. Phytochemical screening for
antibacterial activity of potential Malaysian medicinal plants. Afr J Biotechnol. 2011;10:
18795-9.

Chew AL, Jessica JJA, Sasidharan S. Antioxidant and antibacterial activity of different
parts of Leucas aspera. Asian Pac J Trop Biomed. 2012;2:176-80.

Mustaffa F, Indurkar J, Ismail S, Shah M, Mansor SM. An Antimicrobial Compound
Isolated from Cinnamomum Iners Leaves with Activity against Methicillin-Resistant
Staphylococcus aureus. Molecules. 2011;16:3037-47.

Hassan LEA, Sirat HM, Sakina M, Yagi A, Koko WS, Abdelwahab SI. In vitro
Antimicrobial activities of Chloroformic, Hexane and ethanolic extracts of Citrullus
lanatus var. citroides (Wild melon). J Med Plant Res. 2011;5:1338-44.

Kiong K, LH Kiong, Screening of some Malay Medicated Oils for Antimicrobial Activity.
Arch Biol Sci Belgrade. 2010;62:393-5.

Nematollahi A, Aminimoghadamfarouj N, Wiart C. Anti-bacterial, Antioxidant activity
and Phytochemical study of Diospyros wallichii - An Interesting Malaysia’s endemic
species of Ebenaceae. International Journal of PharmTech Research. 2011;3:1732-6.

Nawi L, Zain WZWM, Jusoff K. Screening of Epipremnum sp., Syngramma alysmifolia,
Thotea sp. and Smilax sp. For Antimicrobial Activity. World Appl Sci J. 2010;8:889-91.

Mahdavi B, Yacob WA, LB Din, Nazlina I. Antimicrobial Activity of Consecutive
Extracts of Etlingera brevilabrum. Sains Malaysiana. 2012;41:1233-7.

Chiang ECW, LY Yan, NAM Ali. Composition and Antibacterial Activity of Essential oils
from Leaves of Etlingera species (Zingiberaceae). International Journal for the
Advancement of Science & Arts. 2010;1:1-12.

Khalid K, LH Kiong. Screening of some Malay Medicated QOils for Antimicrobial Activity.
Arch Biol Sci Belgrade. 2010;62:393-5.

2125



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Shanmugapriya P, Suthagar P, LW Cai, R Mahmud, Surash R. Determination of
Minimum inhibitory concentration of Euphorbia hirta (L.) Extracts by Tetrazolium
Microplate Assay. J Nat Prod. 2012;5:68-76.

Tzar MN, Hamidah Y, Hartini S, Marianayati M, Nazrun AS. The Antibacterial or
Antifungal Effects of Eurycoma longifolia Root Extract. The Internet Journal of Herbal
and Plant Medicine. 2011;1. DOI: 10.5580/28a7.

Kaewseejan N, Puangpronpitag D, Nakornriab M. Evaluation of Phytochemical
Composition and Antibacterial Property of Gynura procumbens Extract. Asian J of
Plant Sciences. 2012;11:77-82.

Noormi R, Sumathy V, Vikneswaran M, Subramaniam S. Screening of potential
antimicrobial activity from Hymenocallis littoralis (Jacq.) Salisb. Pharmacology Online.
2012;1:93-8.

Oskoueian E, Abdullah N, Ahmad S, Saad WZ, Omar AR, Ho YW. Bioactive
Compounds and Biological Activities of Jatropha curcas L. Kernel Meal Extract. Int J
Mol Sci. 2011;12. 5955-70.

Nazri NAAM, Ahmat N, Adnan A, Mohamad SAS, Ruzaina SAS. In vitro antibacterial
and radical scavenging activities of Malaysian table salad. Afr. J. Biotechnol.
2011;10:5728-5735.

Yakob HK, SF Sulaiman, AM Uyub. Antioxidant and Antibacterial Activity of Ludwigia
octovalvis on Escherichia coli O157:H7 and Some Pathogenic Bacteria. World Appl
Sci J. 2012;16:22-9.

Abdullah AH, Mirghani MES, Jamal P. Antibacterial activity of Malaysian mango
kernel. Afr. J. Biotechnol. 2011;10:18739-48.

Pramila DM, Xavier R, Marimuthu K, Kathiresan S, Khoo ML, Senthilkumar M, Sathya
K, Sreeramanan S. Phytochemical analysis and antimicrobial potential of Methanolic
leaf extract of peppermint (Mentha piperita: Lamiaceae). J Med Plant Res.
2012;6:331-5.

Wei LS, Wee W, JYF Siong, DF Syamsumir. Characterization of Antimicrobial,
Antioxidant, Anticancer Property and Chemical Composition of Michelia champaca
Seed and Flower Extracts. S J Pharm Sci. 2011;4:19-24.

Zakaria ZA, Sufian AS, Ramasamy K, Ahmat N, Sulaiman MR, Arifah AK, Zuraini A,
Somchit MN. In vitro antimicrobial activity of Muntingia calabura extracts and fractions.
Afr J Microbiol Res. 2010;4:304-8.

Shafiei, Z., Shuhairi NN, Yap NMFS, Sibungkil CAH, Latip J. Antibacterial Activity of
Myristica fragrans against Oral Pathogens. Evid Based Complement Alternat Med;
2012. Article ID 825362, d0i:10.1155/2012/825362.

Alshawsh MA, Abdulla MA, Ismail S, Amin ZA, Qader SW, Hadi HA, Harmal NS. Free
Radical Scavenging, Antimicrobial and Immunomodulatory Activities of Orthosiphon
stamineus. Molecules. 2012;17:5385-95.

Hendra R. Flavonoid Analyses and Antimicrobial Activity of Various Parts of Phaleria
macrocarpa (Scheff.) Boerl Fruit. Int J Mol Sci. 2011;12:3422-31.

Poh-Hwa T, Yoke-Kqueen C, Indu Bala J, Son R. Bioprotective properties of three
Malaysia Phyllanthus species: An investigation of the antioxidant and antimicrobial
activities. Int Food Res J. 2011;18:887-93.

Bakar RA, Ahmad I, Sulaiman SF. Effect of Pithecellobium jiringa as antimicrobial
agent. Bangladesh J Pharmacol. 2012;7:131-4.

Basri DF, LS Tan, Z Shafiei, NM Zin. In Vitro Antibacterial Activity of Galls of Quercus
infectoria Olivier against Oral Pathogens. Evid Based Complement Alternat Med.
2012; Article ID 632796, do0i:10.1155/2012/632796.

Norizan N, Ahmat N, Mohamad SAS, Nazri NAAM, Ramali SSA, Kasim SNM, Zain
WZWM. Total phenolic Content, Total Flavonoid Content, Antioxidant and

2126



45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Antimicrobial Activities of Malaysian Shorea. Reasech Journal of Medicinal Plant.
2012;6:489-99.

Saad S, Taher M, Susanti D, Qaralleh H, AFIB Awang. In vitro antimicrobial activity of
mangrove plant Sonneratia alba. Asian Pac J Trop Biomed. 2012;427-9.

Mohite MS, Shelar PA, Raje VN, Babar SJ, Sapkal RK. Review on Pharmacological
Properties of Abutilon indicum. Asian J Pharm Res. 2012;2:156-160

Prajapati ND, Purohit SS, Sharma AK, Kumar T. A Handbook of medicinal plants. A
complete source book. India: Agrobios. 2003;3-4.

Korkina LG, Mikhal'chik E, Suprun MV, Pastore S, Dal Toso R. Molecular mechanisms
underlying wound healing and anti-inflammatory properties of naturally occurring
biotechnologically produced phenylpropanoid glycosides. Cell Mol Biol. 2007;53:84-
91.

Ibrahim H, Aziz AN, Syamsir DR, Mohamad Ali NA, Mohtar M, Mat Ali R,et al.
Essential oils of Alpinia conchigera Griff. And their antimicrobial activities. Food Chem.
2009;113:575-7.

Awang K, Azmi MN, Aun LIL, Aziz AN, Ibrahim H, Nagoor NH. The apoptotic effect of
1'S-1'-scetoxychavicol acetate from Alpinia conchigera on human cancer cells.
Molecules. 2010;15:8048-59.

Madhav Cheety K, Sivaji K, Tulasi RK., Flowering plants of Chitoor District.1® ed.
Tirupati: Students offset printers; 2008.

Jayaprakasam B, Zhang Y, Nair MG . Study of Pharmacognostic, Tumor Cell
Proliferation and Cyclooxygenase Enzyme Inhibitory Compounds in Amaranthus
tricolor. J. Agric. Food Chem. 2004;52:6939-43

Dua VK, Ojha VP, Roy R, Joshi BC, Valecha N, Devi CU, et al. Anti-malarial activity
of some xanthones isolated from the roots of Andrographis paniculata. J
Ethnopharmacol. 2004;95:247-51.

Zhao F, He EQ, Wang L, Liu K. Anti-tumor activities of andrographolide, a diterpene
from Andrographis paniculata, by inducing apoptosis and inhibiting VEGF level. J
Asian Nat Prod Res. 2008;10:467-73.

Chew YL, Chan EW, Tan PL, Lim YY, Stansalas J, Goh JK. Assessment of
phytochemical content, polyphenolic composition, antioxidant and antibacterial
activities of Leguminosae medicinal plants in Peninsular Malaysia. BMC Complement
Altern Med. 2011;11:12 doi:10.1186/1472-6882-11-12.

Lai HY, Lim YY, Kim KH. Potential dermal wound healing agent in Blechnum orientale
Linn. BMC Complement Altern Med. 2011;11:62 doi: 10.1186/1472-6882-11-62.
Beecher CW. Cancer preventive properties of varieties of Brassica oleracea: a review.
Am J Clin Nutr. 1994;59:1166-70.

Perry LM. Medicinal plants of east and southeast Asia. Cambridge: MIT Press; 1980.
Delahaye C, Rainford L, Nicholson A, Mitchell S, Lindo J, Ahmad M. Antibacterial and
antifungal analysis of crude extracts from the leaves of Callistemon viminalis. Journal
of Medicinal and Biological Sciences. 2009;3:1-6.

Susanti D, Taher M, Idid SO, Idid Sz, Hanad A, Mohamed S et al. Calophyllum
canum : antibacterial and anticancer plant. In: IUM Research, Innovation & Invention
Exhibition (IRIIE 2010), January Kuala Lumpur. 2010;26-27.

Alkhamaiseh SlI, Taher M, Ahamd F, Susanti D, Ichwan SJA. Antioxidant and cytotoxic
activities of Calophyllum rubiginosum. International Journal of Phytomedicine.
2011;3:157-63.

Kawamura F, Muhamud A, Hashim R, Sulaiman O, Ohara S. Two Antifungal
Xanthones from the Heartwood of Calophyllum Symingtonianum. Jpn Agric Res Q.
2012;46:181-5.

2127



63.

64.

65.

66.

67.

68.

69.

70.
71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Fuller RW, Bokesch HR, Gustafson KR, Mckee TC, Cardellina JH, McMahon JB and
Cragg GM. HIV-inhibitory coumarins from latex of the tropical rainforest tree
Calophyllum teysmanii var inophylloide. Bio org Med Chem Lett. 1994;4:1961-4.
Nirmal SA, Shelke SM, Gagare PB, Jadhav PR, Dethe PM. Antinociceptive and
anthelmintic activity of Canna indica. Nat Prod Res. 2007;21:1042-7.

Jothy SL, Torey A, Darah I, Choong YS, Saravanan D, Chen Y, Latha LY, Deivanai S,
Sasidharan S. Cassia spectabilis (DC) Irwin et Barn: A Promising Traditional Herb in
Health Improvement. Molecules. 2012;17(9):10292-10305.

Somchit MN, Sulaiman MR, Zuraini A, Samsuddin LN, Somchit N, Israf DA, Moin S.
Antinociceptive and antiinflammatory effects of Centella asiatica. Indian J Pharmacol.
2004;36:377-80.

Veerendra Kumar MH, Gupta YK. Effect of different extracts of Centella asiatica on
cognition and markers of oxidative stress in rats. J Ethnopharmacol. 2002;79:253-60.
Mustaffa F, Indurkar J, Shah M, Ismail S, Mansor SM . Review on pharmacological
activities of Cinnamomum iners Reinw. ex Blume. Nat Prod Res. 2013;27:888-95.
Sindhu M, Emilia Abraham T In vitro antioxidant activity and scavenging effects of
Cinnamomum verum leaf extract assayed by different methodologies. Food and
Chemical Toxicology. 2006,44:198-206.

Duke JA, Ayensu ES. Medicinal plants of China. Reference Publications; 1985.
Sharma S, Jain S, Singh G, Dwivedi J and Paliwal S. Evaluation of Antacid &
Carminative Properties of Citrullus lanatus under simulated conditions. Der Pharmacia
Sinica. 2012;3:20-23.

Joseph J, Bindhu AR, Aleykutty NA. In vitro and in vivo Antiinflammatory Activity
of Clerodendrum paniculatum Linn. Leaves. Indian J Pharm Sci. 2013;75:376-379.
Martinez Alfaro M. Medicinal plants used in a Totonac community of the Sierra Norte
de Puebla: Tuzamapan de Galeana, Puebla, Mexico. J Ethnopharmacol. 1984;11:203-
21.

Kumar CS, Naresh G, Sudheer V, Veldi N, Elumalai A. A short review on therapeutic
uses of Couroupita guianensis Aubl. Int Res J Pharm App Sci. 2011;1(1):105-108
Ammon HPT, Wahi MA. Pharmacology of Curcuma longa. Planta Med. 1991;57:1-7.

G Shah, R Shri, V Panchal, N Sharma, Bharpur Singh, AS Mann Scientific basis for
the therapeutic use of Cymbopogon citratus, stapf (Lemon grass). J Adv Pharm
Technol Res. 2011;2:3-8.

Ong HC, Nordiana M. Malay ethno-medico botany in Machang, Kelantan, Malaysia.
Fitoterapia. 1999;70:502-13.

Nematollahi A, Aminimoghadamfarouj N, Wiart C. Anti-bacterial, Antioxidant activity
and Phytochemical study of Diospyros wallichii — an Interesting Malaysia’s endemic
species of Ebenaceae. International Journal of PharmTech Research. 2011;3:1732-6.
Burkill IH Haniff M. Malay village medicine, prescriptions collected. Gardens Bulletin
Straits Settlements1930;6:176-177.

Jodo X. de Aradjo-Junior, Mariana SG, Oliveira de, Pedro GV. Aquino, Magna S.
Alexandre-Moreira, Antdnio EG. Sant'Ana A Phytochemical and Ethnopharmacological
Review of the Genus Erythrina. In: Venketeshwer Rao editor, Phytochemicals - A
Global Perspective of Their Role in Nutrition and Health; 2012. ISBN: 978-953-51-
0296-0.

Lan TM, Sulaiman SF, Najimudin N, Sifzizul T, Muhammad T. Anticancer medicinal
plant, Epipremnum pinnatum (L.) Engl . Chloroform Extracts Elicited Both Apoptotic
and Non Apoptotic Cell Deaths in T-47D Mammary Carcinoma Cells. KMITL Sci Tech
J. 2007;7: 24-43.

Poulsen AD. Etlingera of Borneo. Kota Kinabalu: Natural History Publications; 2006.

2128



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Habsah M, Ali M, Lajis NH, Sukari MA, Yap YH, Kikuzaki H, Nakatani N: Antitumor
promoting and cytotoxic constituents of Etlingera Elatior. Malaysian J Med
Sci. 2005;12:6-12.

Chan EWC, Lim YY, Wong LF, Lianto FS, Wong SK, Lim KK, Joe CE, Lim TY.
Antioxidant and tyrosinase inhibition properties of leaves and rhizomes of ginger
species. Food Chemistry. 2008;109:477-83.

Chan EWC, Lim YY, Omar M. Antioxidant and antibacterial activity of leaves of
Etlingera species (Zingiberaceae) in Peninsular Malaysia. Food Chemistry.
2007;104:1586-93.

Tragoolpua Y, Jatisatienr A. Anti-herpes simplex virus activities of Eugenia
caryophyllus (Spreng.) Bullock & S. G. Harrison and Essential oil, eugenol. Phytother.
Res. 2007;21:1153-8.

Tajuddin SA, Ahmad S, Latif A, Qassmi IA. Aphrodisiac activity of 50% ethanolic
extracts of Myristica fragrans Houtt. (nutmeg) and Syzygium aromaticum (L) Merr. &
Perry. (clove) in male mice: a comparative study. BMC Complement Altern Med.
2003;3:6. doi: 10.1186/1472-6882-3-6.

Kumar S, Malhotra R, Kumar D. Euphorbia hirta: Its chemistry, traditional and
medicinal uses, and pharmacological activities. Pharmacogn Rev. 2010;4:58-61.
Rashid M, Sachin Kumar, Bahar Ahmad. Medicinal Uses Of Eurycoma longifolia: A
Review. The Pharma Research. 2009;2:70-8.

Adam Z, Hamid M, Ismail A, Khamis S, Marsidi N. Antihyperglycemic and glucose
tolerance activity of Ficus deltoidea ethanolic extract in diabetic rats. Malaysian
Journal of Health Sciences. 2010;8:25-30.

Jantan |, Jumuddin FA, Saputri FC, Rahman K. Inhibitory effects of the extracts of
Garcinia species on human low-density lipoprotein peroxidation and platelet
aggregation in relation to their total phenolic contents. Journal of Medicinal Plants
Research. 2011;5:2699-709.

Taher M, Susanti D, Rezali MF, Zohri FS, Ichwan SJ, Alkhamaiseh SI, Ahmad F.
Apoptosis, antimicrobial and antioxidant activities of phytochemicals from Garcinia
malaccensis Hk.f. Asian Pac J Trop Med. 2012;5:136-41.

Iskander MN, Song Y, Coupar IM, Jiratchariyakul W. Antiinflammatory screening of the
medicinal plant Gynura procumbens. Plant Foods Hum Nutr. 2002;57:233-44.

loset JR, Marston A, Gupta MP, Hostettmann K. A methylflavan with free radical
scavenging properties from Pancratium littorale. Fitoterapia. 2001;72:35-9.

Pettit GR, Backhaus RA, Boyd MR, Meerow AW. Cell growth inhibitory isocarbostyrils
from Hymenocallis. J Nat Prod. 1993;56:1682-7.

Ling KH, Kian CT, Hoon TC. A Guide to medicinal plants. World Scientific Publishing
Co. Pte. Ltd, Singapore. 2009;79-80.

Abdelgadir HA,J. Van Staden. Ethnobotany, ethnopharmacology and toxicity
of Jatropha curcas L. (Euphorbiaceae): A review. South African Journal of
Botany. 2013;88:204-218.

Durazzo A, Azzini E, Lazzé MC, Raguzzini A, Pizzala R, Maiani G, Palomba L,
Maiani G. Antioxidants in Italian Head Lettuce (Lactuca sativa var. capitata L.) Grown
in Organic and Conventional Systems under Greenhouse Conditions. Journal of Food
Biochemistry; 2013. DOI: 10.1111/jfbc.12025.

Srinivasan R, Ravali B, Suvarchala P, Honey A, Tejaswini A, Neeraja P. Leucas
aspera - medicinal plant : a review. International Journal of Pharma and Bio
Sciences. 2011;2:153-59.

2129



100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Sakong P, Khampitak T, Ubon Cha’on, Pinitsoontorn C, Sriboonlue P, Yongvanit P,
Boonsiri P. Antioxidant activity and bioactive phytochemical contents of traditional
medicinal plants in northeast Thailand. Journal of Medicinal Plants Research.
2011;5:6822-3

Burkill IH. A dictionary of the economic products of the Malay Peninsula. 2 ed.
Kualand Lumpur: Ministry of Agriculture and co-operative; 1966.

Shah KA, Patel MB, Patel RJ, Parmar PK. Mangifera Indica (Mango). Pharmacogn
Rev. 2010;4:42-8.

Afolabi L, Adeyemi O, Yemitan OK. Cassava leaves have anti-inflammatory and
analgesic principles, which justify its use in traditional African medicine. J
Ethnopharmacol. 2008;119:6-11.

Ko Ko, Juntarajumnong W, Chandrapatya A. Repellency, Fumigant and Contact
Toxicities of Melaleuca cajuputi Powell against Sitophilus zeamais Motschulsky and
Tribolium castaneum Herbst. Thai J Agric Sci. 2009;42:27-33.

Zakaria ZA, Raden MNRNS, Hanan Kumar G, Abdul Ghani ZD, Sulaiman MR, Rathna
Devi G, et al. Antinociceptive, anti-inflammatory and antipyretic proper-ties of
Melastoma malabathricum leaves aqueous extract in ex- perimental animals. Can J
Physiol Pharmacol. 2006;84:1291-9.

Londonkar RL, Poddar PV. Studies on activity of various extracts of Mentha
arvensis Linn against drug induced gastric ulcer in mammals. World J Gastrointest
Oncol. 2009;1:82-8.

PP Shah, PM D’Mello. A review of medicinal uses and pharmacological effects of
Mentha piperita. Nat Product Radiance. 2002;3:214-21.

Tara S, Sunitha K, Smita S, Arul A, Sarath K. Effect of Michelia champaca.Linn
flowers on burn wound healing in Wistar rats. International Journal of Pharmaceutical
Sciences Review and Research. 2011;7:112-5.

Kiewyot R, Yonchai S, Nakklaing K, Chaichumporn O, Chamutpong S. Free Radical
Scavenging and Antioxidant Properties of Molineria latifolia Herb. 1% Academic
Science and Technology Conference ASTC 2013. Science and Technology for Better
Life. 2013;1-4.

Chen JJ, Lee HH, Shih CD, Liao CH, Chen IS, Chou TH. New dihydrochalcones and
anti-platelet aggregation constituents from the leaves of Muntingia calabura. Planta
Med. 2007;73:572-7.

Shih CD. Activation of nitric oxide/cGMP/PKG signaling cascade mediates
antihypertensive effects of Muntingia calabura in anesthetized spontaneously
hypertensive rats. Am J Chin Med. 2009;37:1045-58.

Balangcod TD, Balangcod AKD. Ethnomedical knowledge of plants and healthcare
practices among the kalanguya tribe in tinoc, ifugao, Luzon, Philippines. Indian Journal
of Traditional Knowledge. 2011;10:227-38.

Mary Helen PA, TA Vargheese, Jeeja Kumari JJ, Abiramy MR, Sajina N, Jaya Sree S.
Phytochemical Analysis and Anticancer Activity of Essential oil from Myristica
fragrans. International Journal of Current Pharmaceutical Review and Research.
2012;2:188-98.

Ragasa CY, de Luna RD, Cruz WC, Rideout JA. Monoterpene lactones from the
seeds of Nephelium lappaceum. J Nat Prod. 2005;68:1394-6.

Matsubara T, Bohgaki T, Watarai M, Suzuki H, Ohashi K, Shibuya H. Antihypertensive
actions of methylripariochromene A from Orthosiphon aristatus, an Indonesian
traditional medicinal plant. Biol Pharm Bull. 1999;22:1083-8.

Yam MF, Ang LF, Basir R, Salman IM, Ameer OZ and Asmawi MZ. Evaluation of the
anti-pyretic potential of Orthosiphon stamineus Benth standardized extract.
Inflammopharmacology. 2009;17:50-4.

2130



117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Altaf R, Asmawi MZB, Dewa A, Sadikun A, Umar MI. Phytochemistry and medicinal
properties of Phaleria macrocarpa (Scheff.) Boerl. Extracts. Pharmacogn
Rev. 2013;7:73-80.

Patel JR, Tripathi P, Sharma V, Chauhan NS, Dixit VKJ. Phyllanthus amarus:
ethnomedicinal uses, phytochemistry and pharmacology: a review. J Ethnopharmacol.
2011;138:286-313.

Paithankar VV, Raut KS, Charde RM, Vyas JV. Phyllanthus niruri: A magic Herb.
Research in Pharmacy. 2011;1:1-9.

Wu HY, Lin TK, Kuo HM, Huang YL, Liou CW, Wang PW, et al. Phyllanthus urinaria
Induces Apoptosis in Human Osteosarcoma 143B Cells via Activation of Fas/FasL-
and Mitochondria-Mediated Pathways. Evid Based Complement Alternat Med; 2012.
doi: 10.1155/2012/925824.

Pradhan D, Suri KA, Pradhan DK, Biswasroy P. Golden Heart of the Nature: Piper
betle L. Journal of Pharmacognosy and Phytochemistry. 2013;1:147-67.

Zar CT,Teoh SL,Das S, Zaiton Z, Farihah HS. Use Piper sarmentosum as an
effective antidiabetic supplement in South East Asia: a review. Clin Ter. 2012;163:505-
10.

Muslim NS, Nassar ZD, Aisha AF, Shafaei A, Idris N, Majid AM, Ismail Z.
Antiangiogenesis and antioxidant activity of ethanol extracts of Pithecellobium jiringa.
BMC Complement Altern Med. 2012;12:210. doi: 10.1186/1472-6882-12-210.

Qader SW, Abdulla MA, Chua LS, Hamdan S. Potential bioactive property of
Polygonum minus Huds (kesum) review. Scientific Research and Essays. 2012;7:90-
3.

Mustafa RA, Abdul Hamid A, Mohamed S, Bakar FA. Total phenolic compounds,
flavonoids, and radical scavenging activity of 21 selected tropical plants. J Food Sci.
2010;75:28-35.

Shruthi SD, Roshan A, Sharma ST, Sunita S. A review on the medicinal plant Psidium
guajava Linn. (Myrtaceae) Journal of Drug Delivery & Therapeutics. 2013;3:162-8.
Loh SP, Hadira O. In vitro inhibitory potential of selected Malaysian plants against key
enzymes involved in hyperglycemia and hypertension. Malays J Nutr. 2011;17:77-86.
Gomes A, Saha A, Chatterjee |, Chakravarty AK. Viper and cobra venom
neutralization by gB-sitosterol and stigmasterol isolated from the root extract of Pluchea
indica Less. (Asteraceae). Phytomedicine. 2007;14:637-43.

Umachigi SP, Jayaveera KN, Ashok Kumar CK, Kumar GS, Vrushabendra swamy
BM, Kishore Kumar DV. Studies on Wound Healing Properties of Quercus infectoria.
Trop j pharm Res. 2008;7:913-9.

Muhammad N, Din LB, Sahidin I, Hashim SF, Ibrahim N, Zakaria Z, Yaacob WA.
Acuminatol and Other Antioxidative Resveratrol Oligomers from the Stem Bark of
Shorea acuminata. Molecules. 2012;17:9043-55.

Atikah Mohd Nazri, Nur Ainaa; Ahmat, Norizan; Abdullah, Mashita; Jaafar Sidik,
Norrizah; Tajudin Tuan Johari, Syed Ahmad, Antioxidant, Antimicrobial and Cytotoxic
Activities of Resveratrol Oligomers of Shorea macroptera Dyer. Australian Journal of
Basic & Applied Sciences. 2012;6:431-6.

Sautour M, Miyamoto T, Lacaille-Dubois MA. Steroidal saponins from Smilax medica
and their antifungal activity. J Nat Prod. 2005;68:1489-93.

Polivkova Z, Smerak P, Demova H, Houska M. Antimutagenic effects of lycopene and
tomato puree. J Med Food. 2010;13:1443-50.

Milon MA, Muhit MA, Goshwami D, Masud MM, Begum B. Antioxidant, cytotoxic and
antimicrobial activity of Sonneratia alba bark. [JPSR. 2012;3:2233-7.

2131



135.

136.

137.

Annual Research & Review in Biology, 4(13): 2088-2132, 2014

Resurreccion-Magno MH, Villasefior IM, Harada N, Monde K. Antihyperglycaemic
flavonoids from Syzygium samarangense (Blume) Merr. and Perry. Phytother Res.
2005;19:246-51.

Shindo K, Saito E, Sekiya M, Matsui T, Koike Y. Antioxidative activity of the flower of
Torenia fournieri. J Nat Med. 2008;62:247-8.

Matsui M, Kumar-Roine S, Darius HT, Chinain M, Laurent D, Pauillac S.
Characterisation of the anti-inflammatory potential of Vitex trifolia L. (Labiatae), a
multipurpose plant of the Pacific traditional medicine. J Ethnopharmacol.
2009;126:427-33.

© 2014 Arifullah et al.; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php?iid=463&id=32&aid=4010

2132



