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Antimicrobial Activity of Some Medicinal Plantsfrom Malaysia
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Abstract: Problem statement: About 32 extracts from eight selected medicinal plansmely
Pereskia bleo, Pereskia grandifolia, Curcuma aeruginosa Roxb., Curcuma zedoria, Curcuma mangga,
Curcuma inodora aff. Blatter, Zingiber officinale var. officinale (jahe gajah) andingiber officinale

var. rubrum (jahe emprit) used by Malaysia traditional healttecsystems were screened for their
antimicrobial activity against both Gram-positivackeria and Gram-negative bacteria using agar disc
diffusion assayApproach: The efficacy of the extracts was compared to thrarercially prepared
antibiotic diffusion discs. Results: No inhibition was observed with the water fractions
Conclusion/Recommendations. None of the plants tested showed inhibition agdissherichia coli.
Curcuma mangga showed some remarked inhibition against the biactesed in this study.
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INTRODUCTION There were numerous antimicrobial studies
conducted on both essential oils and extracts of
Natural products perform various functions, andcommon ginger 4ingiber officinale var. officinale).
many of them have interesting and useful biologicaHowever, there is no report on the antimicrobial
activitied®. There are more than 35,000 plant speciesctivity of the variants oingiber officinale such as
being used in various human cultures around thédwor jahe emprit Zingiber officinale var. rubrum) and jahe
for medicinal purpose. In Peninsular Malaysia, 0,20 gajah Zingiber officinale var. officinale). Sofiaet al.**!
species of higher plants and 2,000 species in Sabah reported that the ginger extract showed insignifica
Sarawak are reported to have medicinal value amd ha antibacterial  activity —against Escherichia coli,
been used for generations in various traditionalthe Saphylococcus aureus and Bacillus cereus. In 2005,
care systenfd. Researchers are increasingly turningLopez et al.l”). reported that essential oil of ginger
their attention to natural products looking for nleads  showed weakest inhibition against selected bactarih
to develop better drugs against cancer, as weliras  fungi whilst Rathet al.*®l. reported that essential oil of

and microbial infection¥**! ginger did not show any inhibition on the tested
This study reports a screening programme of 32athogens in their study. _ _
methanolic extracts and from eight medicinal plants Extracts of Curcuma aeruginosa obtained from

Malaysia for their antimicrobial properties agaibsp  Supercritical fluid extraction have shown negligibl
Gram-positive  bacteria and  two Gram-negative'nh'b't'on activity against Gram negative bacteria

bacteria. These plants included two families namel scherichia coli and yeasMalassezia furfur™". from

CactaceaeRereskia bleo and Pereskia grandifolia) and ietnam, however, isolated sesquiterpene constisuen

Zinaib . Roxb. G from the petroleum ether extract ofurcuma
ingiberaceae Qurcuma aeruginosa Roxb., Curcuma o jinosa and found that these compounds have a

zedoria, Curcuma mangga, Curcuma inodora aff.  phroag spectrum of antimicrobial activity. There are
Blatter, Zingiber officinale var. officinale and Zingiber number of papers reported the antimicrobial agtioft
officinale var. rubrum). There were no previous reports the essential oil ofCurcuma zedoaria against Gram

of antimicrobial study onPereskia bleo, Pereskia  positive and negative pathogenic microorgaffi§nf*®
grandifolia, Curcuma mangga and Curcuma inodora  reported that petroleum ether, hexane, chloroform,
aff. Blatter. acetone and ethanolic extracts @Gfircuma zedoaria
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exhibited antibacterial and antifungal activity 8hi obtained from the Microbiology Laboratory,
Phanet al.®! isolated sesquiterpene constituents fromMicrobiology Division, Institute of Biological Sciees,
the petroleum ether extract 6bircuma zedoaria which ~ Faculty of Science, University of Malaya, Malaysia.
showed active inhibition againGandida albicans. Bacterial strains were cultivated at 37°C and

maintained on nutrient agar (Difco, USA) slant &€4

MATERIALSAND METHODS

Antimicrobial activity assay: Antimicrobial activity
Plant material: Eight traditional medicinal plants used \as determined against four bacterial pathogenthéy
in this study werdPereskia bleo, Pereskia grandifolia,  agar disc diffusion assay (NCCLS (National Comngitte
Curcuma  aeruginosa Roxb., Curcuma zedoria,  for Clinical Laboratory Standards), 2005). The @&ud
Curcuma mangga, Curcuma inodora aff. Blatter,  methanol and fractionated extracts were dissolved i
Zingiber  officinale var. officinale and Zingiber  pimethy) Sulfoxide (DMSO) with the exception of the
officinale var. rubrum _These_ _medlcmal _p_Iants WET€ \vater fraction and then antimicrobial effect of deu
chosen based on therr traditional medicinal use anF‘wethanol and fractionated extracts were testedgusin

reported biological activities. The fresh leaves Oftwo different concentrations. Petri dishes (meiagur
Pereskia bleo and Pereskia grandifolia were collected ) L agu
90 mm each side) containing 20 mL of mueller hinton

from Petaling Jaya, Selangor, Malaysia in May 2007. ; , :
The rhizomes of Curcuma aeruginosa, Curcuma agar (OXOID). At the same time, 6 mm diameter Keri

mangga, Zingiber officinale var. officinale andZingiber Whatman Antibiotic disc were placed on the surfate

officinale var. rubrum were obtained from Jogjakarta, € inoculated agar plates, and then appropriate
Indonesia in 2006Whereaoth rhizomes o€urcuma  concentration of the extracts in DMSO and waterewer
zedoaria and Curcuma inodora were obtained from applied onto the discs, 50 and 500 mg final
MARDI Kluang, Johor, Malaysia in January 2007.concentrations were obtained for each discs. Tatep
They were identified by Professor Dr. Halijah Idrah were incubated at 3T for 16-18 h. The antibacterial
of Institute of Biological Sciences, Faculty of &oce, activity was evaluated by measuring the zone oivgio
University of Malaya, Malaysia and voucher specimen inhibition surrounding the discs. Standard discghef
were deposited at the herbarium of the Institute ofntibiotic gentamycin (1Qug) and ampicilin (10ug)
Biological Sciences, Faculty of Science, Universify served as the positive antibacterial controls. Nega
Malaya, Kuala Lumpur, Malaysia. controls were done using paper discs loaded withl20

Extraction of plant material: The fresh samples were _Of ,D_MSO and water. After _that., _the d|amet_er of
washed, dried and ground to fine powders using énh{bmon zone was measured in millimeters by.Vern
blender. The dried, ground samples were then soaked Calipers. All tests were repeated three times to
methanol (1.5 L) for 3 days at room temperatures Th Minimize test error. An inhibition zone of 14 mm o
solvent-containing extracts were then decanted an@lreater (including diameter of the disc) was comsd
filtered. The extractions of the ground samplesewer as high antibacterial activify.

further repeated (2x) with methanol (1.5 L eachedm

The filtrate from each extraction was combined el RESULTSAND DISCUSSION

excess solvent was evaporated under reduced peessur

using a rotary evaporator to give crude methanol This study reports the antimicrobial activity df 3
extracts. The methanol extracts were further etdchc extracts from eight selected medicinal plants in
with hexane to give hexane-soluble fractions andValaysia against two Gram positive bacteria and two
hexane insoluble residues. The hexane-insolubl&ram-negative bacteria, includingscherichia cali,
residues were further partitioned between ethytzdee  Pseudomonas aeruginosa, Staphylococcus aureus and
water (ratio 1:1) to give ethyl acetate-solublecfiens.  Bacillus subtilis. The results of the antimicrobial
The water layers were freeze-dried to give watemctivity of the investigated extracts are showwn
fractions. All the extracts and fractions were stbat  Table 1. None of the extracts showed activity astain
4°C for determination of antibacterial activity. Escherichia coli. All the water fractions of the eight

Test microorganisms and microbial culture; Four  Selected plants showed no inhibition against aél th
bacterial strains were used in this study: Granatieg  bacteria tested in this study. Generally, among the
bacteria; Escherichia coli, Pseudomonas aeruginosa, investigated extracts the ethyl acetate fractions
Gram positive bacteria; Saphylococcus  aureus, exhibited the highest antibacterial effect followby
Bacillus subtilis. The test microorganisms were the methanol extracts.
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Table 1: Results of the antimicrobial tests ofithestigated plants in agar diffusion assay
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Inhibition zone (mnf)against

Plant species Extracts /fractions ~ Concentration imhg’) E.c P.a Sa B.s
Pereskia bleo Methanol 50 - 8.3 - -
500 - 9.8 - -
Hexane 50 - - - -
500 - 9.5 - 8.2
Ethyl acetate 50 - 7.3 - -
500 - 8.5 - 7.8
Water 50 - - - -
500 - - - -
Pereskia grandifolia Methanol 50 - - - -
500 - - - -
Hexane 50 - - - -
500 - - - -
Ethyl acetate 50 - - - -
500 - 8.0 9.2 8.5
Water 50 - - -
500 - - - -
Curcuma aeruginosa Roxb ~ Methanol 50 - - - -
500 - 7.0 - -
Hexane 50 - 7.2 - -
500 - 7.5 7.5 -
Ethyl acetate 50 - - - 7.0
500 - 7.8 6.7 9.0
Water 50 - - -
500 - - - -
Curcuma zedoaria Methanol 50 - - - -
500 - 7.0 - -
Hexane 50 - - 7.5 -
500 - 7.7 8.5 8.5
Ethyl acetate 50 - - - -
500 - - - 8.2
Water 50 - - - -
500 - - - -
Curcuma mangga Methanol 50 - 7.2 7.5 9.3
500 - 13.0 10.5 19.3
Hexane 50 - 8.5 7.7 11.3
500 - 15.0 9.5 13.5
Ethyl acetate 50 - - 7.0 8.7
500 - 11.5 9.0 13.7
Water 50 - - - -
500 - - - -
Curcuma inodora aff. Methanol 50 - - - 7.3
Blatter 500 - 7.8 8.3 8.0
Hexane 50 - - - -
500 - 7.7 6.7 -
Ethyl acetate 50 - - - 7.5
500 - 7.8 10.0 9.0
Water 50 - - - -
500 - - - -
Zingiber officinale Methanol 50 - - - -
var. rubrum 500 - - - -
Hexane 50 - - - -
500 - - - -
Ethyl acetate 50 - - - -
500 - - - 7.5
Water 50 - - -
500 - - - -
Zingiber officinale Methanol 50 - - - -
var. officinale 500 - 7.2 - 7.3
Hexane 50 - - - -
500 - - - -
Ethyl acetate 50 - - - -
500 - - 7.3 7.8
Water 50 - -
500 - - - -
Gentamycin, 1Qug/disc 20.7 18.0 22.0 19.0
Ampicilin, 10 pg/disc NT 325 37.0 38.5

E.c: Escherichia coli; P.a: Pseudomonas aeruginosa; S.a: Saphylococcus aureus; B.s: Bacillus subtilis. -: no activity; NT: Not Tested, Negative contrdisl not show

any activity,Inhibition zones including the diameter of the paglisc (6 mm)
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The most pronounced activity with inhibition zorefs  Saphylococcus aureus and Bacillus subtilis  at
more than 14.0 mm was shown by methanol extractoncentration of 500 mg mt.
(inhibition zone 19.3 mm again&acillus subtilis at Antimicrobial activity of jahe gajah Z{ngiber
concentration 500mg mt) and hexane fraction officinale var. officinale) showed no inhibition against
(inhibition zone 15.0 mm againsPseudomonas  all the bacteria used in this study except a small
aeruginosa at concentration 500mg i) of Curcuma  inhibition zone of 7.5 mm again&acillus subtilis at
mangga. In addition, the methanol extract 6ircuma  concentration 500 mg mt. The methanol extract of
mangga had a remarked sensitivity towards jahe emprit Zingiber officinale var. rubrum) showed
Pseudomonas aeruginosa and Staphylococcus aureus, inhibition against Pseudomonas aeruginosa and
with inhibition zones 13.0 and 10.5 mm at Bacillus subtilis whilst its ethyl acetate extract inhibited
concentration 500 mg mt respectively. The hexane the growth of Staphylococcus aureus and Bacillus
fraction of Curcuma mangga also showed significant subtilis at concentration of 500 mg mi(Table 1).
antimicrobial activity againstStaphylococcus aureus At concentration of 500 mg mt, the methanolic
and Bacillus  subtilis  with inhibition zones 9.5 and extract of Curcuma zedoaria exhibited antimicrobial
13.5 mm at concentration 500 mg Thespectively activity againstPseudomonas aeruginosa whilst the
whilst the ethyl acetate fraction showed inhibitionethyl acetate extract o€urcuma zedoaria showed
against Pseudomonas aeruginosa, Staphylococcus — antimicrobial activity againsBacillus subtilis. The
aureus andBacillus subtilis with inhibition zones 11.5, hexane extract ofCurcuma zedoaria, however, is
9.0, 13.7 mm respectively at concentration 500 mgbserved to inhibit the growth ofseudomonas
mL™%. When the concentration of the extracts wereaeruginosa, Staphylococcus aureus and Bacillus
decreased from 500-50 mg fMLslight decrease in subtilis at concentration of 500 mg L There is a
inhibiton  zones were observed. A recentslight decrease in inhibition dtaphylococcus aureus
phytochemical study o€urcuma mangga revealed the by the hexane extract ofCurcuma zedoaria
presence of labdane-type diterpene compounds argbncentration of 50 mg mt
these compounds are similar to those that have been The ethyl acetate extract @urcuma aeruginosa
reported to possess strong antimicrobial activiggiast  showed inhibition againsPseudomonas aeruginosa,
Gram positive, Gram negative bacteria and pathegenigaphylococcus aureus and Bacillus subtilis  at
fungi®™%. It is likely that the presence of this type of concentration of 500 mg mt.while at 50 mg mt, its
compounds may have contributed to the antimicrobiakthy| acetate extract showed inhibition agaBillus
activity of Curcuma mangga subtilis.  Both hexane and methanolic extract of
At concentration 500 mg mi the methanol, cyrcyma aeruginosa showed antimicrobial activity
hexane and ethyl acetate extract€Cafcuma inodora againstPseudomonas aeruginosa and Staphylococcus
showed inhibition againsPseudomonas aeruginosa  gyreus with inhibition zones of 7.5 mm each, at
and Saphylococcus aureus.  The methanol and ethyl concentration of 500 mg mt. The hexane extract of
acetate extracts offurcuma inodora also showed  cyrcuma aeruginosa also showed antimicrobial activity
modest inhibition againsBacillus subtilis at both againstPseudomonas aeruginosa with inhibition zone

concentrations of 500 and 50 mg T of 7.2 mm at concentration of 50 mg ML
The methanol, hexane and ethyl acetate extracts of
Pereskia bleo, at the concentration of 500 mg ML CONCLUSION

exhibited modest inhibition againsPseudomonas

aeruginosa at 9.8, 9.5 and 8.5 mm, respectively. When Curcuma mangga exhibit some degree of
the concentrations of these three extracts arere®  antibacterial activity towardBseudomonas aeruginosa,

50 mg mL*, a slight decline in the inhibition zone were Saphylococcus aureus and Bacillus subtilis. Thus, it
shown by the methanol and ethyl acetate extractistwh shows that some of the medicinal plants used in
the hexane extract showed no inhibition at all (€dl).  traditional medicine are potentially effective
The hexane and ethyl acetate extractBeveskia bleo,  antimicrobial agents. None of the plants testedhia

at the concentration of 500 mg mMLalso showed study inhibited the growth ofEscherichia coli.
modest inhibition again®acillus subtilis at 8.2 and 7.8 Investigation of the antimicrobial compounds in
mm, respectively. However, only the ethyl acetateCurcuma mangga is now underway. The resulting

extract of Pereskia grandifolia showed some information will contribute to a better understamgliof
antimicrobial activity againg?seudomonas aeruginosa, the antimicrobial activity of the plant.
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