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ABSTRACT KEYWORDS
Nardostachysjatamansi, acritically endangered rhizome-bearing medici- Nardostachys jatamansi;
nal plant, is restricted to specialized habitats in high altitudes of the Steam digtill ate;

Himalaya. The present study describesthe antimicrobial activity of steam
digtillate of N.jatamans against bacteriaand fungi. The antibacterial activ-
ity was assessed in liquid media and poison food technique was employed
to study antifungal efficacy. A significant reduction in the bacterial growth
was observed suggesting the presence of antibacterial principles in the
digtillate fraction. Gram positive bacteria were found to be more inhibited
than Gram negative bacteria. Marked antifungal activity was not observed
but a good activity was observed against A.terreus. Since the study in-
volved enteric bacteria and bacteria causing food poisoning, the ditillate
could be employed to control the infections caused by enteric bacteria as
well asfood poisoning bacteria. Theresults of the study validate the use of

Antimicrobial activity;
Optical density;
Poison food technique.

the plant in traditional medicine.

INTRODUCTION

Nardostachys (Family Valerianaceae) isasmall
herbaceous Himalayan genus, represented by two
broad range endemic species, N.grandiflora and
N.jatamansi in India. Red DataBook of Indian Plants
includesN.jatamans considered vulnerableat highd-
titudes. N.jatamans, acritically endangered rhizome-
bearingmedicind plant, isrestricted to specidized habi-
tatsin highdtitudesof theHimaaya, ranging from 3000
to 5000 madl. Theplant iscollected from natural habi-
tatsfor loca consumption and trade. The underground
part of N.jatamans isused asasubstitutefor valerian
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and theextractsfind usein over 26 Ayurvedic prepara-
tions. Theroot isa so used for treatment of heart dis-
ease, high blood pressureand insomnia. Theroot and
rhizome contain active compoundswith carminative,
sedative, antispasmodic and tranquilizing properties¥.
Essentid oilsarevduablenaturd productsused asraw
materiasinmany fidds, including perfumes, cosmetics,
aromatherapy, phytotherapy, spices and nutrition.
Essentid oilsareproducts, generally, of rather complex
compogtion comprisingthevolatile principlescontained
intheplants, and moreor lessmodified during the prepa:
ration process®. Essentid oilscan beextractedusinga
variety of methods, athough some arenot commonly
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used today. Currently, the most popular method for
extractionissteam distillationinwhich water isheated
to produce steam that carriesthemost vol atile chemi-
casof thearomatic material withit. Thesteamisthen
chilled (inacondenser) and theresulting distillateis
collected. TheEssentia Oil normaly float ontop of the
Hydrosol (thedistilled water component) and may be
separated of f4, Literature survey did not reveal much
works being carried on the antimicrobial activity of
N.jatamansi. The present study describesthe poten-
tial of team distillates, containing essentid oil compo-
nents, of N.jatamand rootstoinhibit Gram positiveand
Gram negative bacteriaand speciesof Aspergillus.

MATERIALSAND METHODS

Collection of plant material and distillation

Thedried rhizome of N.jatamaniswas collected
fromtheloca herba drug supplierin Udupi, Karnataka
and mechanicaly powdered. A simplequick-fit appa
ratuswith a1000ml digtilling flask (to boil themixture
of plant material and water), acondenser (to condense
the steam to obtain the steam distillate), and areceiving
vessal, was used for the steam distillation. A known
weight of (100 grams) air-dried material was subjected
to steam distillation in the assembly. When heated up,
the plant cellsreleasetheir componentsand some of
them arevolatilized and carried by thesteam. Thevolaile
componentswerecollectedinto thereceiving flask dur-
ing 3 hoursof steam ditillation™®. Theditillateswere
transferred into clean containersand stored in refrig-
erator until use.

Screening for antibacterial activity

Theantibacterial activity of steam distillateswas
tested inliquid nutrient media[” with minor modifica-
tions. The nutrient broth contai ning known volume of
steam distillate of N.jatamans was sterilized by auto-
claving andinocul ated with standardized volumesof 24
hoursold broth cultures of test bacterianamely Bacil-
lus subtilis, Saphylococcusaureus, Escherichiacali,
Klebsiella pneumoniae and Pseudomonas
aeruginosa followed by incubation at 37°C for 24
hours. A set of nutrient broth tubesinocul ated with bac-
terid cultureswaskept ascontrol without adding steam
distillates. After incubation, the contentsin the tubes

were mixed and the optical density was measured by
spectrophotometer at awave ength of 490 nmasaguide
tomicrobia growth and compared with control to as-
sessantibacterid activity.

Screeningfor antifungal activity

In the study, speciesof thegenus Aspergilluswere
selected astarget fungi which areknownto cause op-
portunistic mycoticinfectionsin susceptibleindividuds.
The suspension of spores of the test fungi was pre-
pared in atest tube containing 0.85% sterile normal
saline containing 0.01% Tween 80 detergent®. The
antifungd activity was assessed using Poisonfood tech-
nique®. The test fungi was allowed to grow in
Sabouraud’s dextrose agar plates poisoned with steam
digtillates (10% concentration). Theeffect of extract on
fungal growth was determined by measuringthe diam-
eter of the colony obtained on poisoned plate and com-
paringwith control plateswhichwerenot poisonedwith
thedigtillate. The experiment wasdonein triplicateand
average reading wasrecorded.

RESULTSAND DISCUSSION

TABLE 1 showsantibacterid activity of seamdis-
tillateof N.jatamang against Gram positiveand Gram
negative bacteria. A marked antibacterial potential of
thedidtillatewasobserved in case of B.subtilis(40.60%
inhibition) whichisfollowed by S.aureus (40.00%),
E.coli (38.40%), K.pneumoniae (36.60%) and
P.aeruginosa (18.50%). Among bacteriatested, Gram
positive bacteriawerefound to be more susceptibleto
steam distillate than Gram negative bacteria.
P.aeruginosa was found to be least affected by the
distillate. Two bacteria namely E.coli and
K.pneumoni ae tested were the members of Entero-
bacteriaceae and two bacteria namely E.coli and
Saureuswerefound to beinvolvedin food poisoning.

TABLE 1 : Antibacterial activity of steam distillate of
N.jatamansi

Optical density at 490 nm

Distillate E.coli B.subtilis S.aureus K.pneumoniae P.aeruginosa
Control  0.606 0.208 0.688 0.525 0.489
N jatamansi 0.373 0123 0412 0.332 0.398

) (38.40) (40.60) (40.00) (36.60) (18.50)

Results are average of three trials (each trial includes two broth
tubes), Values within parentheses- percentage inhibition as
compared to control
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TABLE 2: Antifungal activity of seamdidtillate of N.jatamans

Aver age colony diameter in cm
A.niger A.oryzae A.nidulans A.terreus

Steam distillate

Control 4.3 3.8 3.7 2.6
N.iatamansi 3.9 35 34 1.6
] (09.30) (07.89) (08.10) (40.74)

Results are average of two trials (each trial includes dupli-
cates), Values within parentheses- percentage inhibition as com-
pared to control

Thus, thedistillate could be used in the prevention and
control of infections caused by enteric bacteriaand food
poisoning bacteria. Saureus and P.aeruginosa are
positively associ ated with hospitd infectionsand most
srainsareoften antibiotic resstant. Thus, thedistillate
tested here could be one of the approachesto control
infectionscaused by thesebacteria Thesteam didtillate
of N.jatamans was not found to possess marked an-
tifungal activity against fungi tested (TABLE 2). The
possible reason could be the low concentration of
bioactiveagentspresent inthedistillate. Theinhibition
of test fungi was maximum in the case of A.terreus
(4074% inhibition) followed by A.niger (09.30%),
A.nidulans (08.10%) and A.oryzae (07.89%). Puri-
fied essential oil components of therhizome could be
morepotent ininhibition of fungi tested.

Thehigher res stance of Gram-negetive bacteriato
plant extractshas previoudy been documented and re-
lated to thick murein layer in their outer membrane,
which preventsthe entry of inhibitor substancesintothe
cdl|U9, Similarly, our resultsindicated that the antibac-
teria activitiesof the extractswere more pronounced
on Gram positive than on Gram-negativebacteria. Lit-
erature pertaining to antimicrobial activity of
N.jatamans isvery scarce. Theliterature survey un-
dertaken doesnot revealed much workson antimicro-
bia activity of the plant. Antimicrobia activity of etha-
nol, ethyl acetate and hexane extractsof N.jatamansi
rootswere studied in vitro against gram positive bac-
teria (Stayphyl ococcus aureus, Sreptococcusinter-
medius, Sfaecalis, Bacillus pumilus, B.cereus,
B.subtilus), six gram negative bacteria(Escherichia
coli, Salmonella typhi, Sparatyphi B, Klebsiella
pneumoniae, Proteus mirabilus, Shigella flexneri)
and fivefungi (Trichophyton rubrum, T.schoenleinii,
Aspergillus niger, Candida albicans, C.glabrata).
Ethanolicroot extract exhibited maximum antimicrobia
activity against dl thetested bacteriaand fungi, at con-
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centrationsof 5, 10 and 20 mg/ml ascompared to ethyl
acetateand hexaneextract, which did not show marked
activity. Antimicrobid activity wascompared with the
activitiesof sandard antibacteria and antifungd drugs,
namdyAmpicillinand Nystatin, respectively. Themini-
mum inhibitory concentrationswere between 0.5-1 mg/
ml againgt al themicroorganisms™.

Thepotentia of N.jatmans asamemory enhancer
in mice was studied*d. The 200 mg/kg dose of
N.jatmansi ethanolic extract significantly improved
learning and memory in young miceand also reversed
theamnesiainduced by diazepam (1 mg/kg, i.p.) and
scopolamine (0.4 mg/kg, i.p.). Ethanol extract of the
rootsof N. jatamans DC. wasstudied for itsanticon-
vulsant activity and neurotoxicity inrats*¥. Theresults
demongrated asignificant increaseinthesai zurethresh-
old by N.jatamans root extract against maximal elec-
troshock seizure model asindicated by adecreasein
theextens on/flexionratio. A 50% ethanolic extract of
therhizomes of N. jatamansi was shown to possess
hepatoprotectiveactivity!™. Depressiveactivity of drug
extract of Brahmi, Jatamand and Shankhpushpi andtheir
combined effects were studied on 66 mice of either
sex. Lower dose (50 mg/kg) of all threedrug extract
showed comparatively lessdepressive effect while at
higher doses each drug showed marked depressant
activity. Theorder of potency wasfound to be Jatamang
> Shankhpushpi > Brahmi*®, Hydroal cohol extracts
of six herbs, including N. jatamansi, used in Indian
systems of medicine, weretested for in vitro acetyl-
cholinesteraseinhibitory activity!*. Theresultsshowed
that the hydroal cohol extract from N.jatamans inhib-
ited 50% of AChE activity at concentrations of 100-
150g/mL. Thesumind, apolyherbal formulation con-
taining N. jatamang asoneof theingredient, exhibited
significant antidepressant activity, asindicated by its
ability to decrease swvim stressinduced immobility time
inratg'?. Ethanolic extract of N.jatamansi roots, an
antioxidant and enhancer of biogenicamines, candow
the neuronal injury in a 6-OHDA-rat model of
Parkinson’swaseval uated and results of the study in-
dicated that theextract of Jatamans might behelpful in
attenuating Parkinsonism®@, N.jatamans isrestricted
to some specidized habitatsand is subject to destruc-
tiveharvesting (removal of root/rhizome) fromthewild.
Ex situ conservation of the species assumes greater
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significance especially in ascenario when harvesting
potential from thewild falls short of the demand for
commercia exploitation!.

CONCLUSION

N.jatamang, acriticaly endangered rhizome-bear-
ingmedicina plant, ishavingimmensemedicind prop-
erties. The present paper validates another significance
of theplantintermsof antimicrobid activity of thesteam
digtillate against bacteriaand fungi. Theresultsof study
reved thepotentia of plant toinhibit bacteriaand fungi
invitro. Further experimentsin anima models could
possibly reved thepotentia of plant toinhibit disease
causing microorganisms.
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