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ABSTRACT

To examine the chloroform, ethyl acetate and 50% agueous — ethanol ex-
tracts of the rhizomes of the plant of Acorus calamus L. for their anti-
bacterial and anti-fungal properties against a wide range of Micro-organ-
isms. The anti-bacterial activity was studied by agar dilution method using
Muller Hinton (MH) agar media. The resultswere compared with standard
ciprofloxacin (5ug/disc). Theanti-fungal activity of the extractswasinves-
tigated by tube dilution method using Sabouraud Dextrose Agar (SDA)
medium and the results compared with standard Clotrimazole (125 pg/ml).
All studied extracts showed potential anti-bacterial and anti-fungal proper-
ties. The MIC (Minimum Inhibitory Concentration) was found to be <200
ug/ml for chloroform extract and ethyl acetate extract and lessthan 133.33
ug/ml for 50% agueous-ethanol extract. Hence the MIC was of varying
range (133.33-200 ug/ml) for all the tested extracts, with different micro-
organisms. The anti-fungal propertiesof all the studied extracts were com-
parable with that of standard clotrimazole. The present study brought to
light the scientific data on the anti-infective property of the plant.
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1.INTRODUCTION

Acorusisagenus of monocot flowering plantsbe-
longing to the family Acoraceae Common namesin-
cludeCadamusand Sweet Hag. Itisknown asvasambu
in Tamil language. The name “acorus’ is derived from
the Greek word ‘acoron’, a name used by Dioscorides,
whichinturnwasderived from ‘coreon’, meaning ‘pu-
pil’, because it was used in herbal medicine as a treat-
ment for inflammation of theeye. Thegenusacorusin-
cludes as many as six species: Acorus americanus,
Acorus calamus L., Acorus gramineus, Acorus
triqueter, Acorus latifolius, Acorus xiangyeus, of
which Calamushasbeen anitem of tradein many cul-
turesfor thousands of years. Calamus has been used

medicinaly for awidevariety of ailments. Acorusca-
lamus was often added to wine, and theroot is aso
oneof the possibleingredients of absinthe. Amongthe
northern NativeAmericans, itisused both medicinaly
and asastimulant; in addition, theroot isthought to
have been used as an entheogen among the northern
NativeAmericans. In high doses, itishallucinogenic;
Calamus hasbeen used asa‘“‘street drug alternative”.
Theearlier reported studieson the plant Acoruscala-
mus revea ed the presence of anti-epileptic, inhibition
of tyrosine L-DOPA oxidation in melanin synthesis,
choline esterase inhitor, anti-diabetic, prevention of
hyperproliferation responsein kidneys, insecticidd, anti
-gpasmodic, neuroprotective, anti-stress, anti-oxidant,
anti-cancer, hypolipidemic, anti- diarrhed , nematocidd,
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TABLE 1: Anti-bacterial activity of variousextractsof AcoruscalamusL. (MIC)
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Micro-organisms (MIC in pg/ml)

Description E.Coli K.pneumoniaP.aeruginosaVibrio choleraeS.aureus CONS Styphii Spparatyphii AS.paratyphii B

Control + + + + + + + + +

Ciprofloxarin 5 5 5 5 5 5 5 5 5
>133.33 >66.66 >133.33 >66.66 >66.66 >133.33

Chloroform extract >200 <200 <133.33 <200 >200 >200 <13333 <133.33 <200

>66.66 >66.66 >133.33 >66.66
Ethyl acetate extract <133.33 >200 <133.33 <33.33 >200 <200 <133.33 <33.33 <33.33
50% Aqueous ethanol extract  >200 >f;‘°(’)'g’3 :1636?;%63 >200 >f§)§3 >i§%033:f§3'§§3 <3333 >200

and sedative and hypnotic properties of the plant!*2%,
But thereexixt alacunaeinthemicrobia propertiesof
the plant. On careful literaturereview it wasfound to
possess strong anti-microbial activities even among
many res stant pathogens, whichwasnot explored fully
asthe screening wasrestricted to only methanolic ex-
tract in case of anti-bacteria property and hexane ex-
tract in case of anti-fungal activity!*6'”, Henceinthe
present study an attempt was made to study the anti-
microbia propertiesof theplant Acoruscalamus, which
may throughlight onthemindsof theresearchesto come
out with apotent templ ate with potent anti-microbial
property.

2.MATERIAL

The plant specimen for the proposed study were
procured from crude drug merchant, chennai, Tamil
Nadu and its authenticity was confirmed by survey of
Medica plantsunit, SiddhaC.C.R.A.S., Govt of In-
dia Palayamkottal, Thirunelveli-627 002, Tamil Nadu,
Indiaand PARC, Tambaram, Chennai, 600 018, In-
dia. Voucher specimen of A.calamusL. (N0.12008)
deposited inthe herbarium of the Department of Phar-
macognosy, Mohamed Sathak A.J. College of Phar-
macy, Sholingana lur, Chennai-119. Therhizomeswere
used for thestudy. Thefollowing micro-organisnswere
procured from standard | aboratory maintained in the
Institute of Microbiology, Madras Medical College,
Chennai-600 003 and used for the study.

Bacteria

Escherichiacoli, Staphylococcus aureus, Salmo-
nellatyphii, Slmonellaparatyphii A and B, Klebsella
pneumonia, Pseudomonasaeruginosa, Vibrio cholerae
and Coagul ase Negative Staphylococcus (CONS).

Themedium MH agar, ciprofloxacindiscs (5 ng/

disc) were obtained from Hi-medialL aboratoriesLim-
ited, Mumbai-400 086, India.

Fungi

Aspergillus flavus, Penicillium chrysogenum,
Memtographytes spp. and Candida albicans.
Clotrimazolewere obtained from Hi-medialLaboratory
Ltd, Mumbai-400 086, India.

2.METHOD

3.1 Preparation of plant extract

Freshly collected plant materid rhizomesweredried
inshade, then coarsely powdered and 1 Kg of powder
was extracted in an aspirated bottlewith chloroform,
ethyl acetate and 50% agueous-ethanol, by cold mac-
erationfor 3-7 days. All extractswasfiltered through
whattman filter paper no.41 and evaporated on awa-
ter bath and finally dried in vacuum. Theresidue of al
extracts was suitably diluted with DMF (Di-methyl
formamide) to get afinal concentration of 1000 pug/ml
and used for the study.

3.2Anti-bacterial activity9

The plateswere prepared by using MH agar and
theextractsof variousdilutionsalowed to solidify and
dry. Thenaloopful of bacterid cultureswasinocul ated
at 37°C for 24 hours. The results were read by the
presence or absence of growth of organisms(TABLE
1) and the M1C was determined. The same procedure
wasfollowed for theinvestigation of all extracts.

3.3Anti-fungal activity!#

For anti-fungal activity astock solution of extract
was seridly diluted suitably with Dimethyl formamide
(DMF) to get thefind concentration of 1000ug/ml and
used for thestudy. A volume of 0.5 ml of micro-organ-
ism suspens ons contai ning approximately 4x10° cdlls
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TABLE 2: Anti-bacterial activity of variousextractsof AcoruscalamusL. (Zoneof inhibition)

Zone of inhibition in mm.

Description E.Cali K.pneumonia P.aeruginosa Vibrio holerae S.aureus CONS S.typhii S.paratyphiiA S.paratyphiiB

Ciprofloxarin

(Bug/disc)Standard 26 32 24 20 20 24 22 18 16
Chloroform extract 06 14 06 14 18 18 06 12 08

Ethyl acetate extract 14 10 12 10 15 14 12 04 10

0,

50% Aquecusethanol 09 06 1 14 08 10 04 12
extract

TABLE 3: Anti-fungal activity of variousextractsof Acorus
calamusL.

MIC in pg/ml

50%
Aqueous-
ethanol
extract
>50<125
>50<125
>50<125

>50<125

Fungi Benzene Chloroform

Clotrimazole "o extract

125
125
125

125

>50<125
>50<125
>50<125

>50<125

>50<125
>125<200
>125<200

>50<125

Candida albicans
Aspergillus flavus
Mentographytesspp.
Penicillium
chrysogenum

Clotrimazole (125pug/ml) from Hi-media Laboratory Ltd,
Mumbai-00 086, India, Values are an average of triplicate.

were used toinocul atethe surface of the solidified me-
dia(slants) prepared by using Sabourauds Dextrose
Agar (SDA) medium and adlowed to set and then incu-
bated at 37°Cfor 1-4 weeks. Theresultswereread by
noting the presence or absence of growth of the organ-
ismsand compared with standard Clotrimazole (125ug/
ml) (TABLE2).

4.RESULTS

All extractsdemonstrated anti-bacteriad activity as
shownin TABLE 1 and 2 against the various bacterias
tested. Theresultsof dl extractswere comparablewith
that of the standard ciprofloxacin (5 ug/disc). All the
extractstested inhibited the growth of fungi Aspergil-
lusflavus, Penicilliumchrysogenum, Memtographytes
spp. and Candida albicans. In concentrations
>50<125 pg/ml. Inlower concentration (50ug/ml) al
extractswerefound to beineffective against thefungi
tested. Theresults of theextractsare comparablewith
that of standard Clotrimazole (125ug/ml) (TABLE 3).

5. DISCUSSION

Theresultsof the present study clearly indicated
theanti-bacterial and anti-fungal propertiesof thevari-
ous extracts of the plant Acorus calamus. TheAnti-
bacteria activity was comparablewiththat of the stan-

dard anti-bacteria agent Ciprofloxacin (5 ug/ml) against
theorganismstested. Theanti-fungd activity wascom-
parablewith the standard Clotrimazole. All extracts
showed activity against thetested fungi in concentra-
tion>50<125 pg/ml and anti-bacteria activity against
thetested organismsin concentration> 133.33<200 ug/
ml and their Zone of inhibition wasa so ascomparable
with that of the standard Ciprofloxacin. The presence
of phyto-congtituentsliketriterpenes, flavones, glyco-
sides, sugar, dkadoids, tannin, sgponinsand volatileoils
in Acorus calamus has been reported earlier’??2 and
these phyto-congtituentsin other plants posses anti-mi-
crobial and anti-fungal properties. The TLC of al ex-
tracts showed the presence of all the above
phytocontituentswhich may be possibly responsiblefor
the anti-bacterial property of the extracts. And possi-
bly either or dl of these constituents may be contribut-
ing tothe anti-bacteria property to various extracts of
the plant AcoruscalamusL. However, further studies
intheroleof these phyto-constituentsin the anti-bacte-
rial and anti-fungal propertiesof chloroform, ethyl ac-
etate and 50% agueous-ethanol extracts may bring out
auniquetemplateto cureinfectionsof multipledrug
resistant pathogensinfuture.

Thesefindings support the beneficia effectsof the
extractsagaingt the pathogenic organisms. Further sud-
ieson theisolation and characterization of the phyto-
constituentsfrom chloroform, ethyl acetate and 50%
aqueous-ethanol extracts of the plant Acorus cala-
musL. and el ucidation of constituentsresponsiblefor
activity should throw light for thefuture devel opment of
phyto- medicinewith anti-bacterid and anti-funga prop-
erties.
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