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ABSTRACT

Withania somnifera, known as Ashwagandha, widehsicered as Indian Ginseng, is a plant of reputénitian

system of traditional medicine. The present study @mphasized to investigate antimicrobial actigithairy roots
extarct of Witahnia somnifera with normal rootsraxt. Hairy root is a typical disease syndrome awerized by
numerous, fast growing highly branched adventitionsts at the site of infection. Transgenic haigots were
induced in W. somnifera by infecting leaf explanmith two wild type strain of Agrobacterium rhizogsnATCC
15834 and MTCC 4364 using MS media. The methami@atx of hairy and normal roots of Withania sofera

were evaluated for the antibacterial activity andtifungal activity by agar plate disc-diffusionsay against
bacterial stain S.aureus , B.subtilis, P.aerugindsaColi and fungal stain A. niger, A. fumigates notatum, C.
albicans . The drug extract concentration was tak@mg/ml of methanol. The concentrations of statdiugs i.e.
Erythromycin and Ketoconazole were 0.1 mg/ml, tesbefind out the minimum inhibitory concentrati@vIC).

From these different extracts tested, the hairyt rextracts were found to have potent antibacteaetivity and
antifungal activity. A synergistic increase in thetibacterial activity and antifungal activity ofally roots was
noticed when MIC was supplemented with these dstrabis study confirms the efficacy of hairy remtracts as
natural antimicrobials.

Key words: Withania somniferaAshwagandhaSolanaceae, Antimicrobial activity, Transgenic haoots.

INTRODUCTION

Multi-drug resistance is world-wide problem attribd to extensive use of antibiotic, selection ofgsure on
bacterial stains and lack of new drugs, vaccineksdiagnostic aids. These shortcoming leads to ganirglobal
call for new antimicrobial drugs, particularly fronatural resources[1]. Majority of medicinal plaptecies are rich
in bio molecule content which can cope with hedlttzards and recently antibacterial activities ohynalant
species have been reported. Ashwagantitithpnia somniferd.. Dunal (Solanaceae)] is an important medicinal
plant, widely used as a home remedy for severalagiss in India as well as other parts of the watlgtorically,
the plant has been used as an aphrodisiac, linég, tanti-inflammatory agent, astringent, and maeently to treat
bronchitis, asthma, ulcers, emaciation, insomnid, senile dementia [2].Clinical trials and animegearch support
the use of ashwagandha for anxiety, cognitive agutaiogical disorders, inflammation, and Parkinsodisease.
Ashwaganda’s chemopreventive properties make dtenpially useful adjunct for patients undergoiagdiation and
chemotherapy.lt is described as an herbal tonicealdth food in Vedas and considered as 'Indiars&sig’ in
traditional Indian system of medicine. In factisiimentioned as an official drug in the Indian Phacopoeia as well
(Indian Pharmacopoeia, 1985). Beside its use asergertonic several recent reports have demonstrated
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immunomodulator and antitumor effect of ashwagarathavell as various parts of the plant have beparted to
possess antiserotogenic, anticancer and anabdjegres and has beneficial effects in the treatroérarthritis,
stress and geriatric problems. Recently, the phar# demonstrated to possess strong antifungalitgctilowever,
to the best of our knowledge, no serious effortgehbeen made to test its antibacterial propertie$as. The
chloroform and ethanol (95%) extracts were repottedossess good anti fungal activity agaiispergillus.niger
and weak anti bacterial activity agaifstoli, S.aureusand P.aeruginosalt can be found growing in Africa, the
Mediterranean, and India. As a result of this wigtewing range, there are considerable morphological
chemotypical variations in terms of local specldswever, the primary alkaloids of both the wild &hd cultivated
species appear to be the same. The roots are thgporéion of the plant used therapeutically [1-3].

Withania somniferacontain active ingredients like steroidal alkaloided lactones known as withanolides.
Withaferin A and withanolide D are the two main lholides that contribute to most of biologicalivatt of
Withania somniferd4]. In the present study, we established antioti@al activity of ashwagandha roots against
pathogenic bacteria and fungi. Although lot of wbiks been carried out on the medicinal applicatifowithania
somnifera there is still no information on comparison ofiamcrobial activity of normal and hairy root exttaThe
study confirms that methanolic extract of hairytrpossess strong antibacterial and antifungal ptigse

MATERIALS AND METHODS

COLLECTION AND AUTHENTICATION OF DRUG MATERIAL
Plant material was collected from medicinal plaardgn of Poona College of Pharmacy, Bharati Vidgtpe
University, Pune. It was authenticated by AghafRasearch Institute, Pune (Authentication No. 194663.

INITIATION OF HAIRY ROOTS OF WITHANIA SOMNIFERA

The hairy root culture were initiated frohV. somniferaleaf explants which was infected . rhizogenes
(ATCC15834).The standard protocol was followed detablishment of genetically transformed hairy ragtures
from W. somniferdeaf explants.[5,6]

COLLECTION OF THE DRUG EXTRACT

Ashwagandha root extracts were provided by thefolg Indian companies: Alchemy Chemicals, Ujjadmsar

Pvt. Ltd., Indore; Ansarindustries Surat; Natural Remedies, Banglore; and Tulsi Amimndore; Prashant
Pharmaceuticals, Rajpipla; Green Pharmacy, PAllghese extracts were procured from a standagpléer in

India and were stored in suitable conditions.

MICROBIAL STRAINS USED

The bacterial strains used as test organism weaen@ositiveStaphylococcus aureysICIM No. 2079),Bacillus
subtilis (NCIM No. 2063), Gram negative=scherichia coliNCIM No. 2345),Pseudomonaaeruginosa(NCIM
No0.2242) and fungal stain wergspergillus niger(NCIM No0.592), Penicillin notaum(NCIM No. 745) and
Aspergillus fumigateeNCIM No. 623),Candida albicangNCIM No. 3471) were collected from the Departmeht
Pharmaceutical Biotechnology, Poona College of ihay, Bharati Vidyapeeth University, Pune.

Immediately they were sub-cultured by inoculatindoapful in Nutrient Broth (Hi Media, M002) and the
incubated at 35-37°C for 18-24 hours. The bactestain were then streaked onto Nutrient agar gldte
antibacterial activity and the fungal stain weneaked onto Sabourd’s dextrose agar plates fofuaggl activity,
then plates were inverted and incubated at 35-33°T8-24 hours. They were then stored at 4°Gis#.

SOLVENTS AND CHEMICALS
Alcohol, Beef extract, Yeast extract, Peptone, Gwodchloride, DMSO, Agar, Dextrose, Sabourd’s deseéragar
media were used. All chemicals were purchased fiinmedia laboratories, Mumbai.

BACTERIAL STOCK CULTURE:
A loopful of bacterial strain were transferred tdnent medium and incubated overnight at 37°C.

FUNGAL STOCK CULTURE:
Fungi were cultured 3-5 days at 30°C in Sabouradédigrose agar medium.

EXTRACTION OF HAIRY ROOTS

Methanolic Extraction:

10 g of the hairy roots was weighed accuratelydiagiolved in 100 ml of methanol solution taken 258 ml round
bottomed flask. This was then kept on a soxhletegdps and refluxed for 3 hours, after which it vallewed to
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cool down to room temperature and filtered usingylzatman Filter paper. The filtrate was then coéidcand dried

to dryness first on a water bath and then in amo®déter drying the residue was scraped out and staied at 4°C
till used for further analysis.

SAMPLE PREPARATION
Theweighed amount of root extracts (20mg) were digblwith 10 ml of methanol at room temperature

STANDARD PREPARATION

Stock solution of all standard drugs was prepanedistilled water at a concentration 100§ ml. From that stock
solution we take concentration 206/ml.

STERILIZATION

The sterilization of media, culture tubes pipettesi other materials were done by autoclavand 5 Ib/sqg. inch
pressure at 121°C for 30 min.

ANTIMICROBIAL ACTIVITY BY AGAR DIFFUSION METHOD

The agar diffusion test was used to investigatémaaitobial effects ofWithania somniferahairy roots In this
method plates containing 10 ml of agar media arib@aud’s agar medium were overlaid with 10 minafaulated
stock solution of bacteria and fungi. Equidistaatels were made in the agar. 1ml volume of each Ea(@00ul
ug/ml.) was pipetted into the agar wells. Standarchpounds (20Qug/ml) were used as positive control and the
negative control was methanol. After 24 hr. and 8dys incubation the diameter of the inhibition esn(no
growth) around the holes in the bacterial lawn weeasured. A positive result was defined as arbitibin zone

(halo size) of 9 mm or more around the holes, foeeeindicating the presence of antibacterial satst in the
extracts tested.[1,2,3]

RESULTS
DETERMINATION OF ANTIMICROBIAL ACTIVITY BY AGAR DIF  FUSION METHOD:
The data obtained from agar well diffusion methddairy roots extract and normal root extracts frdifferent
places oWithania somnifergmethanolic extract) were shown in following table

Table No. 1. Determination of zone of inhibitionm Bacteria:

Sr.No. | Sample | S aureus | B. subtilis | P.aeruginosa | E. cali
1. TAI 1.2 0.9 14 1.1
2. NRB 0.9 1.2 1.2 1.3
3. AIS 1.0 1.0 1.0 0.9
4. APLI 13 11 0.9 1.1
5. PPR 0.8 1.3 0.7 1.3
6. GPP 11 14 11 1.2
7. HR 14 1.6 15 1.2
8. ACU 0.8 11 1.2 1.5
9. Standard| 1.6 1.9 1.7 1.8
10. Control 0.2 0.5 0.3 0.4

Table No. 2. Determination of zone of inhibitionm Fungi:

Sr.No. | Sample | A.niger | A.fumigates | P. notatum | C. albicans
1. TAI 1.4 1.2 1.3 0.9
2. NRB 1.1 1.1 1.1 1.2
3. AIS 1.3 0.9 1.2 1.1
4. APLI 1.2 1.1 1.0 1.3
5. PPR 1.1 1.2 0.8 14
6. GPP 1.0 1.5 1.0 1.2
7. HR 14 1.7 15 16
8. ACU 0.9 1.0 1.2 1.1
9. Standard 1.7 1.8 1.9 1.8
10. Control 0.4 0.3 0.5 0.4

In antibacterial and antifungal activity extractrsples were used in following sequence: 1. TulsiitAindore (TAl); 2. Natural Remedies,
Banglore NRB) 3.Ansarindustries Surat AIS) 4. Amsar Pvt. Ltd., IndoréAPLI); 5. Prashant Pharmaceuticals, Rajpipla (PPR); 6. &re
Pharmacy, Pune (GPP); 7. Hairy root extragt; Alchemy Chemicals, Ujjail\CU).
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Figurel. Zone of Inhibition in Antimicrobial Activi ty

DISCUSSION

Plants are important source of potentially useftlicsures for the development of new chemotherapeagents.

The first step towards this goal is timevitro antibacterial and antifungal activity assay. Maeparts are available
on the antiviral, antibacterial, antifungal, anthiitic, antimolluscal and anti-inflammatory propest of plants.

Some of these observations have helped in idengfilie active principle responsible for such atésiand in the
developing drugs for the therapeutic use in hungngs.

In the present study, the methanol normal root lzaidy root extracts ofWithania somniferashowed the activity
against bacterial staiB.aureus, B.subtilis, P.aeruginosa, E. Coland fungal stainA. niger, A. fumigates, P.
notatum, C. albicansand extracts have been effectively proven forrtiiization as source for antimicrobial
compounds. The normal root extracts/éf somniferaxhibited inhibitory activity against all the stnaiwhile, only
the hairy root extract ofV. somniferavas more effective againb@cterial stairB. subtilisand fungal stainA.
fumigatesThe antimicrobial activity of methanolic solventtiects of roots ofV. somniferavere evaluated by the
disc diffusion method.

In present study, zone of inhibition was determittiedompare antimicrobial activity of untransformsaimal roots
obtained from different manufacturers Wf.somniferawith that of transformed hairy root extract. Thene of
inhibition observed in hairy root extract was fouedbe having more antimicrobial potential thant tonormal
root extractW.somniferaconsist several withanolides which may be respdadiy antimicrobial activity against
bacteria and fungi.

The results of present investigation clearly intcthat the antibacterial and antifungal activigryaccording to
the manufacturers of the normal root extract widiryhroot extract. Thus, the study ascertains thlees of plants
used in ayurveda, which could be of consideralirést to the development of new drugs.
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CONCLUSION

The study thus concluded that hairy roots extrédtVosomniferavas shown to have anti microbial activity and a
good amount of the active constituent was preserthé sample. Zone of inhibition is considerabletda to
compare antimicrobial activity. Ayurveda since timememorial has always known to show tremendousieffcy
and are used in day to day life and have tremenduwagcinal values. This study confirms the efficaéyairy root
extracts as natural antimicrobials.

REFERENCES

[1] Kambizi, L, and Afolayan, A JAfrican Journal of Biotechnology2008)Vol. 7 (1), 012-015.

[2] Arora, S, Dhillon, S, Rani, G. and Nagpal,Atoterapia,(2004)75, 385-388.

[3] Saadabi, A.M.A., Asian Journal of Plant Sciencg2006),5,907-909.

[4] Bhatt S, Solanki B, Pandya K, Maniar K, Gurav Ntemational Journal of Pharma and Bio Scien(2@11),
Vol. 2(1); 772-779.

[5] Pawar, P.K, Maheshwari, V.Undian Journal of Biotechnologiz004) 3, 414-417.

[6] Banerjee, S., Naqgvi, A., Mandal, S. and AhujaPPytotherapy Resear¢hi993) 8: 452-455.

[7] Kumar, V., Kotamballi, M., Murthy, C., Bhamid, SSudha, C.G. and Ravishakar G. Rgjuvenation Research
(2005) 8: 37-45.

[8] Kulkarni S. and Dhir A.Progress in Neuropsychopharmacology and BiologRsychiatry,(2008),32, 1093-
1105.

[9] Dhuley, J. Journal of Ethnopharmacolog®2000) 70: 57—63.

[10]Gislene G. F. N.; Juliana L.; Paulo C. F.; GiulidneS.; Brazilian Journal of Microbiology,(2000),31:247-
256;.

[11] Furmanowa, M.; Gajdzis-Kuls, D.,Dep. of BiologydaRharmacentical Botan{1998)

[12]Girish, K. S., Machia, K. D., Ushanandirs., Harish KumarK., Nagarajy S., Govindappa, M., Vedavathi,
M., Kemparaju, K J Basic Microbiol(2006) 46, 5, 365-74.

[13]Mohan, D. J. and Kurup, P.Andian J. Biochem(1964) 1:157-158.

[14]Pareka, J., Chanda, $yrk journal of biology(2007),32:63-71.

[15]Ray, S., Jha, SPlant Scienceg(1999),146: 1-7.

684
Scholars Research Library



