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ABSTRACT

Antimicrobial effect Artemisia vulgarisessential oil (AVEQ) was evaluated
on 616 strains of 84 different pathogenic, potentially pathogenic and envi-
ronmental microbial species belonging to 29 different generausing disc dif-
fusion method on Mueller Hinton agar. A clear zone (>8 mm) of inhibition
around a5mm disc containing 50 pg essential oil indicated its antimicrobial
activity. Only 20.9% strains were sensitive to AV EO, however all strains of
Candida albicans, Kluyvera cryocrescens, Leminorella ghirmontii, and
Micrococcus agilis and magjority (>75%) of Bacillus spp. were sensitive to
the oil. On the other hand mgjority of the enterobacteriaincluding Escheri-
chia coli, Salmonella enterica, Klebsiella spp, Edwardsiella spp. strains
and gram positive cocci (staphylococci, streptococci) wereres stant to AVEO.
All thefivestrains of Aspergillusniger but none of the six strainsof A. flavus
were sensitive to AVEO. The minimum inhibitory concentration (MIC) of
AV EO was determined through agar dilutiom method ranged between < 1ug
to 32ug/ ml for sensitive strains while none of the resistant strain could be
inhibited to grow at thelevel below 128 ug/ml. Detailed analysis of the results
revealed that AVEO may contain considerable antifungal and antibacillary
activity which may be exploited for enhancing its therapeutic value in its
already known medicinal uses. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION

Artemisiawulgaris(commonly known asmugwort
plant in English) containssevera activeingredientsin-
cluding essentia oils(cineoleand thujone), flavonoids,
triterpeneesand coumarin®. Thereare severd theories
for theoriginword ‘Mugwort’, one tale is that the word
has comefromtheword “mug” as it has been used in
flavoring drinks since ages?, others say ishas come
from theold Norsemuggi, meaning “marsh”, and Ger-

manic “wuertz”, meaning “root”, having moth repelling
properties¥. InUkrain, the plantisnamed chornobyinik
after Chornobyl= Chernobyl=the placewheremugwort
grows. However, it is nagadamni in Sanskrit for its
utility in cardiac complaintsaswell asfeelingsof un-
ease, unwellnessand general malaisg®. Intraditional
medicine, it is known to thin the blood and to have
hallucigenic properties, itsjuiceisapplied for stopping
bleeding, asfebrifugeand purgativeanditsdecoctumis
taken to relieve colds and coughs. In Japanese and
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ChineseMedicine, Artemisawulgarisisused for moxi-
bustion, i.e., theherb isplaced ontheskin, attached to
acupuncture needles, or rolled into sticksand waved
gently over theareato betreated. Artemisiawvulgaris
moxibustion had has been claimed to heal radiation
poisoning, asan effective therapy to achieve cephalic
positioning of breeched fetuses before the
gynaecological intervention becausethe herb induces
not only uterine movement but also regul atefetal heart
rateand movement!>8. Despiteof itscommon useand
occurrenced over theglobeitsantimicrobid activity is
littleexplored®.

Asfar asitsantimicrobid effectsareconcernedlittle
isevident, however Artemisiavulgarishasshownits
efficacy againg trichindlosisinratd” and amoebiasi §8.
Antimicrobid activity of Artemis wulgarisishighly dis-
puted dueto contradi cting reports, some observations
reported only feebleactivity against different serotypes
of Escherichiacoli® and other bacteria while other
group could not detect any inhibition of Saphylococ-
cus aureus, Escherichia coli, Pseudomonas
aeruginosa and Candida albicang™. Although, other
species of Artemisia has been shown to posseswide
spectrum activity against many of the pathogenic bac-
teriabut MI1C for methnolic extract of A. nilagricia
was determined to be < 32 mcg/ ml for most of the
bacteriabut Bacillussubtillig®, 1225, Therefore, the
present study was conducted to eva uate antifungal and
antibacteria activity in essentia oil of A. vulgaris, a
common speciesprevaent in Indiato evauate thevari-
ousclaimsand the spectrum of activity against awide
range of microbes.

MATERIALSAND METHODS

Artemisia vulgarisessential oil (AVEO): Vola-
tile oil was extracted from fresh leaves and twigs by
hydro-distillation using Clevenger’s apparatus. For
this, during the month of June (rainy season) leaves
andtwigsof Artemisawvulgariswith vegetativegrowth
were collected from the wastelands in and around
Tadong, East district, Sikkim at an elevation of
5500feet ad. Leaves and twigs (250 g) were chaffed
and mixed with distilled water (1litre) inaround bot-
tomflask (2 litres) and boiled for 3 h. Theoil (lighter
than water) was collected from the nozzle of the con-
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denser and stored at 4°C. TheAVEO wasyellow in
colour with ayield of 0.375% (v/w) on fresh weight
basis.

Fungal and bacterial strains

Five Aspergillusniger, six A. flavus, three Peni-
cilliumspp., seven Candidaalbicans strainsand 595
bacterial strainsof 26 generaisolated and maintained
at Microbiology Laboratory of ICAR Research Com-
plex for NEH Region, Nagaland Centre, Jharnapani,
Nagaand, Indiawererevived and checked for purity
as per standard procedurd®l. Besides, referencestrain,
E. coli (E3376), sengtiveto al antibacteria substances
and another E. coli (E382) resistant to all antibacterid
agentswere used in the study to determinethe MIC of
theessentia oil of A. vulgaris.

Deter mination of Antimicrobial activity of Artemi-
sia vulgaris essential oil

The antibacterial activity was determined by
disk diffusion method and minimum inhibitory con-
centration (MIC) test*”19, For disk diffusion test,
sterile disks of five mm diameter were soaked in
methanolic solution of essential oil and dried at
room temperature to contain 50ug of essential oil.
Mueller Hinton agar (MHA; Hi-Media, Mumbai)
plates were swabbed with 6-8 hour growth of test
bacteria or overnight Sabrauds’ broth (Hi-Media
Mumbai) growth of yeast and fungal strains, al-
lowed to dry. Artemisia vulgaris discswith stan-
dard positive control disc (50pg mercuric chlo-
ride) and negative control disc (disc soaked in
methanol and dried) was placed onthe MHA plate.
Plates were incubated overnight at 37°C for bac-
teriaand for 48-72 hours at 22°C for mold/fungi
and yeasts before reading the inhibition zone mea-
sured in mm.

For determination of MIC, two reference strains
of E. coli (E382 and E3376), oneresistant (E3376)
one sensitive (E382) to al availableantimicrobials,
and two test strains (one sensitive and oneresistant,
if available) each of Candida albicans, Bacillus
coaggulans, Aeromonas hydrophila, Edwardsiella
tarda, Salmonella enterica ssp. indica and Kleb-
siella pneumoniae, agar dilution susceptibility test
was performed based on modified method of
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TABLE 1: Effect of A. vulgarisessential oil (AVEO) on strainsof different microbial groups

Microbial group

(Number species tested) No. strainstested Resistant % Sensitive
Budvicia aquatica 3 3 0.0
Citrobacter spp. (3) 17 17 0.0
Hafnea alvel 1 1 0.0
Lactobacillus acidophilus 1 1 0.0
Leclercia adecarboxylata 1 1 0.0
Morganella morganii 3 3 0.0
Proteus spp. (4) 12 12 0.0
Pragia fontium 8 8 0.0
Providencia spp. (2) 1 1 0.0
Serratia spp. (5) 5 5 0.0
Xenorhabdus luminescens 1 1 0.0
Streptococcus spp. (8) 32 31 31
Salmonella enterica ssp. indica 19 18 5.3
Escherichia spp. (4) 50 47 6.0
Pseudomonas spp. (3) 16 15 6.3
Saphylococcus spp. (5) 34 31 8.8
Enterococcus spp. (15) 153 138 9.8
Ervinia ananas 9 8 111
Klebsiella spp. (3) 51 44 13.7
Edwardsiella spp. (2) 17 14 17.6
Enterobacter spp. (9) 13 10 231
Aeromonas spp. (8) 72 52 27.8
Bacillus spp. (15) 73 18 75.3
Kluyvera cryocrescens 1 0 100.0
Leminorella ghirmontii 1 0 100.0
Micrococcus agilis 1 0 100.0
Penicillium spp. (1) 3 2 333
Aspergillus spp. (2) 11 6 45.5
Candida albicans 7 0 100.0
Total 616 487 20.9

NCCLS and CLSI" 19, Briefly, essential oil dis-
solved in sterilized dimethyl-sulphoxide (DM SO;
1024 ng /ml) was taken as standard and two fold
dilutionswere made to achieve 512, 256, 128, 64,
32,16, 8, 4, 2 and 1 ng/ml concentration of essen-
tial oil in molten (at 45°C) MHA. Plateswere poured
and after solidification, the plates were spot inocu-
lated withloop-full (2 ul) of overnight grown bacte-
rial/ yeast cultures. Thetest wascarried out intripli-
cates and plateswereincubated overnight at 37°C
for bacteriaand 22°C for yeast. After 18 to 24 hours,
the MIC was determined.

Natural Products

RESULTSAND DISCUSSION

All the 616 strainsunder study were sensitiveto
mercuric chloridediscs (50 pg) but only 20.9% micro-
bid culturesweresenstivetoAVEO. Similar resultsof
mercuric chloride sensitivity have been reported earlier
for other microbes®. Observationsrevealed that all
strains of Candida albicans (7), Kluyvera
cryocrescens (1), Leminorella ghirmontii (1) and
Micrococcus agilis (1) were sensitive to AVEO but
the small number of strainstested may not be used to
make genera statement. However, of the 73 strains
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TABLE 2: Antimicrobial effect of A. vulgarisessential oil on strainsof different microbes

Microbes tested Strainstested Resistant Sensitive % sensitive
Aeromonas caviae 6 5 1 16.7
Aeromonas eucranophila 11 8 3 27.3
Aeromonas hydrophila 15 9 6 40.0
Aeromonas media 9 6 3 333
Aeromonas salmoni cida ssp. achromogenes 1 1 0 0.0
Aeromonas salmonicida ssp. salmonicida 4 2 2 50.0
Aeromonas salmonicida ssp. smithia 2 1 1 50.0
Aeromonas schubertii 7 4 3 429
Aeromonas sobria 3 3 0 0.0
Aeromonas veronii 14 13 1 71
Aspergillus flavus 6 6 0 0.0
Aspergillus niger 5 0 5 100.0
Bacillus anthracoides 3 0 3 100.0
Bacillus badius 7 2 5 71.4
Bacillus brevis 4 1 3 75.0
Bacilluscirculans 4 0 4 100.0
Bacillus coaggulans 27 8 19 70.4
Bacillus lentus 7 4 3 42.9
Bacillus marcerans 4 2 2 50.0
Bacillus pentothenticus 16 1 15 93.8
Bacillus subtilis 1 0 1 100.0
Budvicia aquatica 3 3 0 0.0
Citrobacter amal onaticus 1 1 0 0.0
Citrobacter diversus 2 2 0 0.0
Citrobacter freundii 14 14 0 0.0
Candida albicans 7 0 7 100.0
Enterococcus avium 1 1 0 0.0
Enterococcus caecorum 21 16 5 23.8
Enterococcus casseliflavus 21 20 1 4.8
Enterococcus dispar 24 22 2 8.3
Enterococcus durans 2 1 1 50.0
Enterococcus faecalis 13 12 1 1.7
Enterococcus faecium 11 11 0 0.0
Enterococcus gallinarum 12 12 0 0.0
Enterococcus hirae 37 32 5 135
Enterococcus mundatii 4 4 0 0.0
Enterococcus solitarius 1 1 0 0.0
Enterococcus bovis 6 6 0 0.0
Edwardsiella hoshiniae 1 1 0 0.0
Edwardsiella tarda 16 13 3 18.8
Enterobacter agglomerans 7 4 3 429
Enterobacter amnigenus | 1 1 0 0.0
Enterobacter cloacae 1 1 0 0.0
Enterobacter gregoviae 3 3 0 0.0

——————, Natural Products

Au Tudian Journal



276

Full Paper e

Antimicrobial effect of Artemisia vulgaris essential oil

NPAIJ, 7(5), 2011

Microbes tested Strains tested Resistant Sensitive % sensitive
Enterobacter amnigenus| 1 1 0 0.0
Ervinia ananas 9 8 1 111
Escherichia blattae 6 6 0 0.0
Escherichia coli 38 36 2 53
Escherichia furgusonii 6 5 1 16.7
Hafnea alvei 1 1 0 0.0
Klebsella oxytoca 2 1 1 50.0
Klebs ella pnumoniae ssp. pneumoniae 48 42 6 125
Klebsellaterrigena 1 1 0 0.0
Kluyvera cryocrescens 1 0 1 100.0
Lactobacillus acidophilus 1 1 0 0.0
Leclercia adecarboxylata 1 1 0 0.0
Leminorella ghirmontii 1 0 1 100.0
Micrococcus agilis 1 0 1 100.0
Morganella morganii 3 3 0 0.0
Proteus mirabilis 5 5 0 0.0
Proteus penneri 4 4 0 0.0
Proteus vulgaris 3 3 0 0.0
Penicillium spp. 3 2 1 333
Pragia fontium 8 8 0 0.0
Providencia heimbachae 1 1 0 0.0
Pseudomonas aeruginosa 15 14 1 6.7
Pseudomonas fluorescens 1 1 0 0.0
S enterica ssp. indica 19 18 1 53
Serratia marcescens 2 2 0 0.0
Serratia rubidiae 3 3 0 0.0
Saphylococcus aureus 13 13 0 0.0
Saphylococcus epidermidis 2 1 1 50.0
Saphylococcus sciuri 14 12 2 14.3
Saphylococcus xyl osus 2 2 0 0.0
Saphylococcus spp. 3 3 0 0.0
Sreptococcus gallinarum 2 2 0 0.0
Sreptococcus milleri 3 3 0 0.0
Sreptococcus agalactiae 1 1 0 0.0
Sreptococcus alactolyticus 1 1 0 0.0
Streptococcus caseolyticus 1 0 1 100.0
Streptococcus mobilis 21 21 0 0.0
Streptococcus spp. 3 3 0 0.0
Xenorhabdus luminescens 1 1 0 0.0
Total 616 487 129 20.9

tested for Bacillusspp, >75% weresensitivetoAVEO
(TABLE. 1) indicating that AV EO may be of immense
vauein controlling aerobic spoilage of food often caused
by Bacillusspp. strains. Res stance of most of the bac-
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terial strainsto AVEO (TABLE 1) indicated that the
herb may be of littleantimicrobia potential except for
few groups of bacteria as reported earlier!™l. In the
samegenusof microbesAV EO had dtogether different
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effect on strainsof different speciesasal A. niger were
inhibited to grow by AVEO but it had no effect on A.
flavus, atoxigenic group, Smilar observation wereevi-
dent for strains of various species of aeromonads
(TABLE 2). Most of the environmental aeromonad
(Aeromonassalmonicia) weresenstivetoAVEOwhile
those aeromonads often reported to be associated with
infectionincluding A. caviae, A. veronii?v22 werere-
sistant toAVEO, however many (40%) strainsof the
most common aeromonad (A. hydrophila) often asso-
ciated withinfectionsin mammal§% were sensitiveto
AVEO. Similar pattern of variationinsenstivity asob-
served for aeromonadswas evident with strains of dif-
ferent species of Enterobacter and Enterococcus
(TABLE 2). Thus on we can conclude that study on
small number of strainscan not berevealing and may
not beof much vauewhilepredicting antimicrobid ac-
tion of any antimicrobia substancespecificaly of herbd
origin. Thevariationinobservationfromearlier reports®
1 might be either dueto thefact that earlier workers
used only afew strains, thoughin higher concentration.
Low concentration of AVEO (50ug per disc) in discs in
the present study was selected to find viability of the
utility of AVEO asdrug, in earlier observation use of
almost 1 mg extract per disc®'Y is practically
unachievable concentrationin biological sysemwith-
out causing any toxicity, at that high concentration one
may find antimicrobid activity but of littlevaueunless
MICisestimated further.

Althoughdl thestransshowing sengtivity toAVEO
discs (50ug) had MIC Y32 pg/ ml but it varied, mini-
mum beingjust (1 ug/ml for Bacilluscoaggulansstrain
and asmuch as 32 ug / ml for Klebsiella pneumonia
grains. Smilarly anong theres stant strains, minimum
MIC was 128 pg/ ml for most of the strains tested but
512 ng/ ml for Klebsiella pneumonia strain (TABLE
3). Thewidevariationin MIC evenfor thestrainsof a
group and of different generaexplainsthecontradiction
in earlier observationg® in respect to antimicrobial
activity of A. wulgaris. Theimportant reason for con-
tradiction might bedueto use of afew selected strains,
it hardly make any differencethat strainswere either
referenceor of fidd origin asareferencesengtivestrain
of E. coli (E382) wasresistant to AVEO (MIC 128
ug/ ml) while one reference resistant E. coli (E3376)
was sensitivetoAVEO (MIC 2 pg/ ml), therefore to
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TABLE 3: MIC of A. wilgarisessential il (AVEO) for differ-
ent bacteriaand yeasts

Zone of Sensitive/ MIC

Microbial inhibition resistant in in
strains around 50mcg Disc diffusion /rrl:lg

discin mm assay
E. coli (E382) 0 Resistant 128
E. coli (E3376) 16 Sensitive 2
Car_1d|da 15 Sensitive 2
albicans
Bacillus 14 Sensitive <1
coaggulans
Bacillus 0 Resigant 128
coaggulans
Aeromonas .
hydrophila 15 Sensitive 2
Aeromonas 0 Resiant 128
hydrophila
Edwardsiella 8 Sensiive 16
tarda
Edwardsiella 0 Resistant 128
tarda
Salmonella
enterica ssp. 10 Sensitive 8
indica
Salmonella
enterica ssp. 0 Resistant 256
indica
Klebsiella 1 Sensitive 32
pneumonia
Klebsiella 0 Resistant 512
pneumonia

test thesengitivity of herba drugstheknown references
may not be of similar value asthey are designed for
eva uation of antibioticsrather than herbal drugs.
Therefore, the present study might be much more
informative methodol ogicaly and dso provideawider
view of antimicrobia potentia of AVEO becauseof the
feasblemethodol ogy used for testing antimicrobid ac-
tivity of the herbal drugs and evaluation of effect of
AVEOQO on largenumber (616) of microbial strainsof
widediversity (84 speciesof 29 genera).

CONCLUSION

Thestudy onantimicrobid activity of Artemisiavul-
garisessentid oil on 616 microbid strainsreveaed that
it inhibited growth of 20.9% microbes but it is not
equally active against yeast, mold, Gram positiveand
Gram negative bacteria but varies with the strain of
pathogen. It appearsto be more active against yeast,
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mold and Bacillusstrainsrather than to known patho-
genslike Saphylococcusaureus, Sreptococcus spp.,
E. coli, Salmonella and Klebsiella pneumoniae, A.
hydrophila, E. tarda strains.

ACKNOWLEDGEMENTS

Authorsarethankful to Director and Joint Director
ICAR Research Complex for NEH Region, Barapani,
and Nagland Centre, respectively for extending facili-
ties to conduct this piece of work; help rendered by
Moa, supporting staff at Nagaland Centrewas of im-
mensevauein conducting thelaboratory work.

REFERENCES

[1] USDA PLANTS Database; Profile for Artemisia
vulgaris, http://plants.usda.gov/javalprofile?symbol
=ARVU Retrieved on 18th July 2011, (2008).
L.Edwards; http://www.physorg.com/news/2011-
01-brewery-bc-reveal s-secrets.html. Retrieved July
18, (2011).
[3] C.Wright; Artemisia Taylor & Francis, London, New
York, http://books.google.com/?d=tOMtnK DvLLw
C&pg=PA144&Ipg= PAl44&dg= roman+
oldierstmugwort. Retrieved on 18" July 2011, (2002).
K.GRamawat; Biotechnology of Medicinal Plants:
Vitalizer and Therapeutic Enfield, New Hampshire:
Science Publishers, Inc. 5 (2004).
M.E.Coyle, C.A.Smith, B.Peat; http://
mrw.interscience.wiley.com/cochrane/clsysrev/ ar-
ticles/ D003928/ frame.html. Retrieved July 18,
(2011).
[6] Wikipedia Artemisavulgaris. http://en.wikipedia.org/
wiki/Artemisa vulgaris. Retrieved on 18th July (2011).
[7] A.Caner, M.Dérkaya, A.Dedirmenci; Exp . Parasital.,
119, 173 (2008).
M.Tahir, M.M.H.Siddiqui, A.B.Khan; Hamdrad
Medicus., 40, 24 (1997).
Z.B.Dubal, R.K.Avasthe, N.Haquue, S.Toppo,

[2]

[4]

[5]

(8]
[9]

Natural Products

H.V.Murugkar, S.B.Barbuddhe; Indian J.Anim.Sci.,
79, 1 (2009).

[10] V.K.Kaul, S.S.Nigam, K.L.Dhar; Indian J.Pharmecy.,
38, 21 (1976).

[11] J.R.Borchardt, D.L.Wyse, C.C.Sheaffer,
K.L.Kauppi, R.GFulcher, N.J.Ehlke, D.D.Biesboer,
R.F.Bey; JMed.Plants Res., 2, 98 (2008).

[12] S.Kordali, R.Kotan, A.Mavi; JAgric.Food Chem.,
53, 9452 (2005).

[13] M.M.Zafar, M.E.Hamdard,
J.Ethnopharmacol., 30, 223 (1990).

[14] A.R.Ahameethunisa, W.Hopper; Complement.
Alternat.Med., 10, 6 (2010).

[15] M.Sengul, S.Ercidi, H.Yildiz, N.Gungor, A.Kavaz,
B.Cetin; Iranian J.Pharm.Res., 10, 49 (2011).

[16] B.R.Singh; Labtop for Microbiology Laboratory.
Lambert Academic Publishing, AG and Co.K.G,
Koln., Germany, (2009).

[17] Clinical and Laboratory StandardsIngtitute (CLSI):
Performance standards for antimicrobial suscepti-
bility testing, Eighteenth informational supplement
CLSI document M100-S18, Wayne, (2008).

[18] Clinical and Laboratory StandardsIngtitute (CLSI):
Method for dilution antimicrobia susceptibility tests
for bacterial that grow aerobically, approved stan-
dard-Eighth Edition, CLSI document M07-A8,
Wayne, (2009).

[19] National Committee for Clinical Laboratory Stan-
dards (NCCLS): Methodsfor dilution antimicrobial
susceptibility tests for bacteria that grow aerobi-
cally, Approved Standard-NCCL S document M7-
A6, Wayne, (2003).

[20] B.R.Singh, V.D.Sharma; Pantnagar J.Res., 2, 85
(2004).

[21] B.R.Singh, S.B.Kulshreshtha; J.Food Sci. Technal.,
30, 359 (1993).

[22] A.S.Yadav, B.R.Singh, K.N.Kapoor, S.S.Verma;
Indian J.Vet.Res., 5, 45 (1996).

[23] B.R.Singh, B.R.Gulati, N.Virmani, M.Chauhan;
Indian J.Microbiol., 51, 212 (2011).

A.Hameed;

-
A Tudéan Journal


http://plants.usda.gov/java/profile?symbol
http://www.physorg.com/news/2011-
http://books.google.com/?id=
http://
http://en.wikipedia.org/

