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ABSTRACT

Valeriana wallichii DC, known as 'Tagar, or Gantteodis a wild herb common in the temperate Himaladyas
been used since long in Ayurvedic and Unani systeinsiedicine. The ancient Indian Charak Samhita has
described tagar as cure for obesity, skin diseamestrointestinal conditions, and snhake poisonirighds been
discussed among the bitter tasting and fragrantugraf plants. The rhizome and root extracts of Nala
wallichii DC in various solvents were investigafed its antimicrobial effect. The crude extractsrevéested against
gram positive Staypholococcus aureus, Staypholasoepidermidis and gram negative Escherichia ¢dipsiella
pneumoniae, Pseudomonas aeruginosa, Proteus mgdiakteria and fungi Aspergillus niger, Candiddiahns,
M. furfur to find out their antimicrobial activity using agar diffusion method. Ethanol and Methasolvent
extracts showed significant antimicrobial activignging from 13-18mm diameter of zone of inhibitempecially
against fungal pathogens as compared to bacter@hpgens. In continuation with these evaluatiohg, most
promising extract in polar solvent was investightey GC/MS. Components identified in the solvemntraet
constituting Cyclopentaneacetaldehyde; Quinolineistalene; Cyclohexane, 2,4-diisopropenyl-I-methyinyl,
Cyclopentane,1-(3-methylbutyl); Tricyclo[5.1.0.@®ct-5-ene-5-propanoic acid,; Ascorbic acid2,6-
dihexadecanoate; 9,12-Octadecadienoic acid; Pertadie Acid,4 hexadecyl ester; Valeric acid as thajan
constituents.

Key words: Valeriana wallichii, Antimicrobial, GC/MS.

INTRODUCTION

Plants have been an important source of medicinghimusands of years. As per World Health Orgaionat
estimates, up to 80 percent of people still depmmtraditional remedies such as herbs for theiriaees. Today,
Ayurvedic, Hoemoeo and Unani physicians utilize eumous species of medicinal plants that found tivaly a long
time ago into the Hindu Material Media [1]. The twieth century set a trend for introducing a newegation of
botanical therapeutics that includes plant deriy@thrmaceuticals, multicomponent botanical drugstady
supplements, functional foods and plant producezbmiinant proteins. Many of these products will rs00
complement conventional pharmaceuticals in therreat, and prevention of diseases.

Valerian (Syn: V. jatanamangiis a member of th&alerianaceaefamily that includes upto 250 species,
commonly called as Indian valerian [2]. It is ineigus to the temperate Himalayas and found in |riglaitan,
Burma, Pakistan and Afghanistan. The parts of taetp used for therapeutic purposes are mainlydbts and the
rhizomes. It is used in anxiety, insomnia, epilefdailing reflexes, hysteria, neurosis and sciaf®a3]. It is also
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considered useful as potent tranquilizer, [4] aod Hypertension [5]. However, its antibacterial aattifungal
potential is needed to be explored. The presengstigation aimed to evaluate antibacterial andfamgal
potential ofV. wallichii root and rhizome extracts in various solvents pola

MATERIALS AND METHODS

Chemicals
Methanol and Ethanol used for extractions wereldPLC grade, and distilled water , were purchdseah M/S
Merck Itd. Mumbai.

Plant Material

The plant material was collected from Lord’s Intgional Medicinal Plant Nursery, Aurangabad. Thiedlroots

and rhizome were cleaned and disinfected with 15%%Hbllowed by wash with a distilled water, crushedoin
powder sample using an electronic blender. The posdisample was stored in bottle at room tempergirior to

analysis.

Extraction Procedure

To prepare stock solution, 25g powder was addezb@ml of solvents (w/v, 25 g 250r).the solvents used for
extraction were distilled water, ethanol and methhaBach extract was shaken for at least 6 houds&dter that
each extract was passed through sterile Whatmiam fieper No. 1. The final filtrates as 25% cruglgaets was
then thus concentrated aseptically on rotary enspp under vacuum at 2T and they were filter sterilized. All
extracts were stored at -20°C in air tight boted used within one week for the experiments.

Microorganisms used

The bacterial organisms included in the study we@ram positive $.aureusS.epidermidis and Gram Negative
(E.coll, K. pneumoniae P.mirabilis, P.vulgaris, &ruginosaJhe cultures were grown in Erlenmeyer flasks (250
ml) containing 100 ml Nutrient broth and were mainéd in nutrient agar medium and preserved onstmee
medium at 4 C. A loop full of bacterial cultures were inocwddtindividually in the medium and incubated under
agitation (150 rpm) at specified temperatures pgodhe assay.

The fungal organisms used in the present study wegergillus niger, Candida albicans and Malassehiafur

The fungal cultures were maintained on potato deetragar (PDA)Aspergillus niger, Candida albicahsnd
Pityrosporum AgarNlalassezia. furfurand preserved on the same medium®&t Zhe cultures were subcultured
periodically (5-7 days) under stationary condit@nthe same medium at 28°€2

Screening of Antimicrobial Activity

The antibacterial activity of the Ethanol, Methaaad aqueous extracts were determined by the agj&diffusion
method on Nutrient agar (HiMedia, India) mediumirigsa cork borer, wells (5mm in diameter) were fhettout
in the agar medium and inocula containin§CPU/mI of the test bacteria were spread plated thgsurface of the
medium with a sterile spreader. The 50ul of theaettwas pipetted into the wells, whilst 50ul diatol, methanol
and sterile distilled water served as a controk &bar plates were incubated at 37°C for 24 h lamdliameter of
the zone of inhibition in mm surrounding the welles measured. The diameters of zone of inhibitioa tb
extracts were compared with those produced bydh@amercial control antibiotics, Ampicillin (10pg/ml)

Antifungal activity of each plant extract againgtatent strains was done by well diffusion assayawn was made
on PDA by mixing fungal inoculum. After solidifidan wells were made with sterile borer and 50uthaf extract
was transferred into wells. Itraconazole (pwas placed in one of the agar plate and usgubsitive control and
distilled water, ethanol and methanol were alsaluse control. The plates were kept & 4or 2 h  for pre-
diffusion of the extract [6]. Plates were incubase®8 + 2C for 5-7 days to observe the zone of inhibitioausrd

the well. Both antibacterial and antifungal testsrevperformed in triplicates and observed valuezarfe of
Inhibition were expressed as mean values of thédate readings.

Determination of Minimum Inhibitory concentrations (MICs)

The extracts with promising antimicrobial activifwith zone of inhibition > 10 mm) was subjectedr the
minimum inhibitory concentration assay to find ¢l lowest concentration of extract that inhiltite growth of
the test organisms .MIC assay was performed ubiegrude extracts with concentration of 1001@60 pl/ml.
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After incubation at 3 for 24 to 96 hrs, the highest dilution showimigrobial growth inhibition was recorded as
Minimum Inhibitory Concentration (MIC) respectiveligr each pathogen [7].

GC MS Analysis

The extract with promising activity was subjecfedthe GC /MS analysis. The 2ul of the sample imgcted to
the GC-MS with the oven temperature programmedda260°C at 3°C/min using Helium as the carrier gb%.0
mL/min. The injection size was 0.1 L, and detecémnperature of 27C. The eluted peaks were identified using
NIST library by comparing with the mass spectrabdand retention indices in the literature.

RESULTS AND DISCUSSION

Antimicrobial activity of Extract

The result of the antimicrobial activity of the tiexd plant extracts in water, ethanol and metharemsammarized in
Table I. Out of three of the solvent extracts, math extract was found active against all the testganisms. The
highest zone of Inhibition (zoi =13 mm) was obsdregainsM. furfur, followed byC. albicans(zoi= 12mm) and
A. nige zoi=12mm) ,S. aureusand P.mirabilis (zoi=12mm) , respectively. Significant inhibitiowmas also
observed againgt.coli and K.pneumoniagoi= 11 mm)followed byP. aeruginosaandS. epidermidisvith least
inhibition (zoi= 9mm). Gram positiveGram negative microorganismaend fungal pathogens selected were
susceptible to the methanol extracts of the rodtraizome ofV. wallichii.

Ethanol extracts showed a variable activity agaalsthe test strains. Out of ten microorganisme@#\. niger

showed the highest zone of inhibition (zoi=11mmjai@ positive strains were also significantly inteli by the

ethanol extract o¥/. wallichii rhizome and root &S. epidermidisndS. aureus botshowed(zoi=10mm) inhibition,

followed by C.albicans and M.furfur (zoi=9mm) .Least inhibition of ethanol extract weascorded against
P.aeruginosandP. mirabilis (zoi=8mm) while no activity was observed agaiRsvulgarisandE. coli (zoi=0 and

1mm) respectively for ethanol extract.

Table I: Zones of Inhibition (mm) of Various Extracts ofV. wallichii

. . Diameter of Inhibition Zone* (mm) with Extracts
Microorganisms
w E M

E. coli 0 0 11
K.pneumoniae 9 10 11
P.mirabilis 0 8 12
P.vulgaris 0 1 10
P.aeruginosa 0 8 9
S.aureus 0 10 12
S. epiderdimis 0 10 9
A.niger 0 11 12
C.albicans 4 9 12
M.furfur 0 9 13

W-Water; E-Ethanol; M-Methanol; *All the values aagerage of three determinations

The aqueous extract was showed the lowest antibiaractivity particularly againg.pneumoniaevith zone of
Inhibition (zoi=9mm) andC.albicanswith zone of Inhibition (zoi=4mm). The results miesent investigation are in
agreement with the previous findings [8], in whitte antimicrobial activity of oil fronV. wallichii was found
effective against animal pathogenic bacteria. Tresgnt findings also provide new lead as therenarerevious
records of the antimicrobial activity &. wallichii against skin pathogens, more precisely againstutigal strain
M. furfur. Earlier studies also reported that some of plattaek and oils exert a greater inhibitory activéiyainst
Gram positive bacteria [9] which was consistentwiite present findings.

Minimum Inhibitory Concentration (MIC)

The most promising extract in methanol was subgeéte the Minimum Inhibitory Concentration assayasugt
seven microbial pathogens having inhibition zon® rim were subjected for MIC determination .200 [il'rwas
recorded as the least concentration inhibitingabainst theM. furfur whereas, 300 pl mitwas recorded as the
MIC value for methanol extract against Gram positand fungal pathogens. As shown in table Il MI@igaf 500
ul mLwas observed for methanol extract for Gram negdtacerial pathogens. Results of the present stheges
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resemblance with the other studies recorded wihnimimum inhibitory concentrations of crude extragainst the
food pathogens ranged from 200- 4@@ml for several of the extracts incudigwallichii [10].

Table II: MIC of the Methanol Extract of V. wallichii

Microorganisms | MIC pl/ml
E. coli 500
K. pneumonia 500
P. mirabilis 500
S. aureus 300
A. niger 300
C. albicans 300
M. furfur 200

GC MS Analysis of extracts

Fraction components enlisted in Table Il were tifesd by the GC MS analysis. Retention time, é&amolecular
formula and molecular weights of the various moleswere determined and Library search was caageNIST
GC/MS spectral database and by comparing with thesrepectral data and retention indices with liteeavalues.

Table lll: Components identified by GC MS analysis

S.No. Compound M. F. CAS No. Mol. Wt
1 Cyclopentaneacetaldehyde C10H1402 5951-5f-5 166
2 Quinoline C10H13N 1780-19-4 147
3 Aristolene C15H24 0-00-0 204
4 Cyclohexane,2,4-diisopropenyl-l-methyl-l-vinyl 8124 515-13-9 204
5 Cyclopentane,1-(3-methylbutyl) C10H1§ 3789-1519 381
6 Tricyclo[5.1.0.0(2,4)oct-5-ene-5-propanoic agid 15612202 | 74793-63-8 234
7 Ascorbic acid2,-dihexadecanoa C38H680: | 2847490-0 652
8 9,12-Octadecadienoic ac C18H320: 60-33-3 28C
9 Pentadeconic Acid,4 hexadecyl ester C15H3002 -0-00 326
10 Valeric acid C16H2602 0-00-0 250

(CAS No.: Chemical Abstracts Service Index Numidet; Wt. Molecular Weight)

The identified components includes, Cyclopentaeiddehyde; Quinoline; Aristolene; Cyclohexane, 4-2,
diisopropenyl-l-methyl-I-vinyl, Cyclopentane,1-(Bethylbutyl); Tricyclo[5.1.0.0(2,4)oct-5-ene-5-pamic acid;
Ascorbic acid2,6-dihexadecanoate; 9,12-Octadecaiticatid; Pentadeconic Acid,4 hexadecyl ester; N@lacid.
The earlier studies, the essential oilNofwallichii extracted from leaf and root were subjected to NE&E-Twenty
four components were identified including 3-Metrafkeric acid, maaliol anfl-eurjunene as the major constituents
of the leaf and root oil some of these componemiewllocated in the extract analysed under theeptestudy [10].

CONCLUSION

Phytomedicine can be used for the treatment ofadise as is done in case of Unani and Ayurvedieisysif

medicines [11]. This plant-based, traditional madicsystem continues to play an essential rolesadth care, they
play dual role in the development of new drugsytheay become the base for the development of aaimegia

natural blue print for the development of new drogsas phytomedicine to be used for the treatméntiseases
[12]. The traditional healers use primarily waterthe solvent but we found in this study that thepextracts in
alcohol (ethanol and methanol) provided more coasisantibacterial activity compared to those ested by water.
Successive extraction and isolation of botanicahpounds from plant material is largely dependenthentype of
solvent used in the extraction procedure.

The high altitude grown Himalayan plavit wallichii has not been investigated for its defined antintiio
potential. Though it has been exploited for itseothises all over the world but the indigenous ppemt, especially
rhizome needs to be tested adequately for its @rbimial potential. This study highlights for thest time the
ability of solvent extracts of the plakt wallichii as antibacterial and antifungal through in viaissays against
skin pathogens.

The findings demonstrated promising antibacteriadl antifungal activity ofV. wallichii against major skin
pathogens. The findings demonstrated under thissiinyation for the antibacterial, antifungal adtivaf V. wallichii
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rhizome and root extract using well diffusion methshowed that pathogenic strains were sensitive ftie
methanol extract as compared to the ethanol andrweatract. Taken together, it may be concludetidahdindian
Valerian’, viz., V. wallichii DC (syn.V. jatamansj, a well-known traditional medicinal herb, woul@ la viable
natural source for finding a good therapeutic aggainst broad spectrum of skin pathogens.
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