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ABSTRACT

The flora of Indian medicinal plantsis rich in biodiversity and products
from these plants as medi cines though neglected in the recent past are now
gaining importance again. Present study highlights the antibacterial prop-
erties of green leaves juice and organic extracts obtained from Moringa
oleifera, Mentha sylvestris, Aegle marmelos and Syzygium cumini against
enteropathogenic bacterialike E.coli, Saphyl ococcus aureus, Enterobacter
aerogenes, Pseudomonas aeruginosa, Salmonella typhi, Staphylococcus
epidermidis, Salmonella typhimurium and Proteus vulgaris by disc diffu-
sion method. The extracts of dried powder in methanol, ethanol, acetone
and water were also tested against these pathogens. Green leaves juice
was excellent antibacterial as compared to extracts from dried powders
except in Syzygium cumini. The extracts of Mentha sylvestris did not ex-
hibit any antibacterial activity. Ethanol extract of Moringa ol eifera showed
maximum antibacterial activity followed by acetone, aqueous and metha-
nol extracts. Green leaves juice of Aegle marmeloswas found to be effec-
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tive antibacterial agent as compared to organic solvent extracts.
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INTRODUCTION

Herba medicineisfrequently part of larger thera-
peutic system such astraditional and folk medicines. It
isnecessary to eval uate scientific basefor their use.
Finding hedling powersin plantsisan ancient ided®89,
Thefloraof Indian medicina plantsispotent source of
bioactive principles”*3., In present work, leaves of
Moringa oleifera, Mentha sylvestris, Aegle
mar melos and Syzygium cumini are selected for the
study of their antibacteria effects. Multipledrugresis-
tanceamong theenteropathogensin variousgeographic
regions presentsamajor threat in control of diarrhoea.
Actionto mitigate the problem includes devel opment

of new antimicrobials, better infection control and
greater conservation of existing drugs. Thisparticular
aspect of using medicinal plantsasaremedy or home
cure for diarrhoeais applied in the study. Moringa
oleifera(Moringaceae) hasahigh nutritiona vaueand
arange of medicinal uses. Different partsof the plants
such asleaves, roots, seeds, bark, fruits, flowersand
immature pods actsas antipyretic, anti-epileptic, anti-
fungal agents. They are being employed for the treat-
ment of different ailmentsin theindigenous system of
medicineg?.

A decoction of leaves of Aegle marmelos
(Rutaceae) isfebrifuge and expectorant. Itisbestin
sub-acute or chronic cases of diarrhoea and dysen-
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teryt:81419 Thefresh leaves contain yellowish green
volatileoil Marme osnadong with dkaoidsaeglinand
gterol respong blefor antibacterid effect. Tambekar and
Khadsd', had studied fruit extractsof Aeglemarmel os.
Phytochemicals present in the Syzygium cumini
(Myrtaceae) are Tannins, Phenol compounds, Fla-
vonoids, Anthraquinones, Alka oids, whichimpartsan-
tibacteria effectd*. Mentha sylvestris (Labiate) com-
monly caled garden mint, ‘pudina’ isarhizomatusherb
it has characteristic odour and leaves contain essentia
volatileail, Tannins, Phenol compounds, Havonoidg®3.
Pudinais carminative against discomfort in stomach,
colicky pains, cholera, and dyspepsia. Oil obtained from
Mentha is powerful antiseptic, which relievestooth-
ache. Multidrugresistancein clinical pathogensisin-
creasing nowadays. Search for new antimicrobial
sourceswithlow cost for examplefrom themedicind
plant originistoday . sneed. Hencewe gathered infor-
mation about medicinal herbs used by the Korkus
(Adivad) inMéeghat region againgt entericinfection.

MATERIALSAND METHODS

Selection of medicinal plantsand preparation of
extracts

With help of traditiona herbal heder (Korkusor
Bhumkaor Bhagatsof Me ghat forest), weidentified 4
medicina plants, Moringa oleifera, Mentha sylvedtris,
Aegle marmel os and Syzygiumcumini from Melghat
forest, which are used by these people against diar-
rhoedl or abdomina discomfortsor intestind infections.
R.B.Giri, Range Forest Officer, Maharashtra Forest
Rangers College, Chikha daraidentified these plants.
Leavesof Selected plantswere collected, cleaned and
disinfected with water and mercuric chlorides (0.5%),
driedin shadow and ground to powder ingrinder mixer.
A 10 g of powder was soaked in 100 mL of solvent
(water, ethanol, methanol, and acetone), refluxedin
soxlet gpparatus, filtered and filtratewasevaporated in
controlled conditions of temperatureto avoid destruc-
tion of dissolved phytochemicas.

Bacterial cultures

The standard pathogenic bacterial cultureswere
procured from IMTECH, Chandigarh, Indiaand used
inthepresent sudy. ThebacteriarguvenatedinMudler-
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Hinton broth (Hi-medialaboratories, Mumbai, India)
at 37°C for 18h and then stocked at 4°C in Mueller-
Hinton Agar. Subcultureswere prepared from the stock
for bioassay. A loopful of culturewasinoculatedin 10
mL of sterilenutrient broth and incubated at 37°C for
3h. Turbidity of the culture was standardized to 105
CFU with the help of SPC and Nephl o-turbidometer.

Agar gd diffusion antibacterial activities

For antibacterial properties, 0.1 ml bacterial sus-
pension of 105 CFU ml-1 was uniformly spread on
Mueller-Hinton Agar (MHA) plateto formlawn cul-
tures. Sterile Whatman filter paper discs (10 mm)
soaked with squeeze juice, aqueous and organic ex-
tractsof leavesof Moringa oleifera, Mentha syl vestris,
Aegle marmel osand Syzygiumcumini were prepared.
Both wet and dry discs (dried at 37°C overnight) were
appliedto the surface of MHA plates seeded with 3h
broth culture of thetest bacterium. Theplateswerethen
incubated for 18h at 37°C. Antibiotic susceptibility discs
ampicllin 10ugwereusad aspositive control whiledisc
soaked in various organic solvents and dried were
placed onlawnsas negative control. The antibacteria
activity wasevauated by measuring thediameter of in-
hibition zone. The experiment was performedin dupli-
cateand themean of thediameter of theinhibitionzones
wascalcul ated.

Phytochemical analysis

The presenceof sgponins, tannins, anthraguinones,
alkaloids, triterpens, flvonoids, glycos des, reduced
sugar, and phlobatanninswere detected by smplequdli-
tative methodg™?.

RESULTSAND DISCUSSION

Thesgueezed juice of Menthasylvestriswas anti-
bacterial while solvent extracts prepared from dried
powdersdid not posses any antibacteriad activity. The
MIC of squeezed juicewas 0.3g. Thedisc diffusion
showed that only Pr. vulgariswasres stant while E.coli,
Staph. aureus, Enterobacter aerogenes, Ps.
aeroginosa, Salmonella typhi, Saph. epidermidis,
Sal. typhimuriumweresensitiveto leaf juice. In case
of Syzgiumcumuni organic solvent extractsweremore
efficient antibacterid agent ascompared togreen leaves
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TABLE 1: Antibacterial activitiesof extractsof leaves of Aeglemarmelos, Moringa oleifera, Mentha sylvestrisand

Syzygium cumini on bacterial pathogens

Aegle mar melos Moringaoleifera Mentha sylvestris Syzygium cumini 2 Negative
L eaf juice Extracts L eaf juice Extracts Leaf juice Extracts L eaf juice Extracts S Control
Bacterial © o =T o =T 0w o =T o= £ ©o—=70
o 3 c 9 ¢ o 3 c 9 c o 3 ¢c O ¢ o 3 c O ¢c = 3 ¢ O ¢
pathogens £ 2 # R ©c B S 5 8BS S8R e B0 5 8EPPPP85585888eB8558 T B85S
SBRAP 853 8BR3P 3880 nevnz8e8388393888 2 3873
<<Ws << Ws << Ws <<UWs Z <<LWs
E.coli
(MTCC 443) 23191716 14 - - -25201514121415151320191815 - - - 191413131220171615 - - 111
Saureus
(MTCC96) 18191616 - - 1613161916 - - 13 1314201414 - - - - 1312 - - 19171619 - - 12 - 12
E.aerogenes
(MTCC 111) 17151514 1312141419201915 - - 171615132513 - - - - - 1312 - - 15161313 - - 111114
P.aeruginosa
(MTCCA424) 191516 - -11161223191612161413141720151512 - - - 13 - - 18131814 10 - 1114 -
Styphi
(MTCC734) 19151412 - - 201818241817 - - 121516131715121211 - - 151312 - - 15131719 18 - 13 - 15
Sepidermidis
(MTCCA35) 2825201814 - 12181432232317121221151731201715 - - - 151312 - - 12191912 18 - -
(SNtlyTpg'(’:T;sr)'“m 1916141313 - 141817281816 - - 1323161421141313 11 - - 1412 - - - 14161212 - - 111112
P.wulgaris
(MTCCA426) 20161414 - - 16181722181513121718181513 - - - - - 1513 - - 14151417 - - 11 - 12

TABLE 2: Preliminary phytochemical analysis of extracts

Syzygium cumini  Mentha sylvestris Moringa oleifera Aegle marmelos
W o = B 3 @ = BT 8 9 o = T 8 9 o = T
Phytochemicals 3 5§ 2 & % 5 2 § :% 8 5 2 § :% 3 5 2 5
s 8 £ 335 853835 38¢c 3% 38 & 5
< < W s 7 < W s 8§ < W s g < WS
Alkaloids + + + + - - - - + + + + + + + _ + +
Flavonoids + + + + o+ 4+ 4+ o+ o+ o+ o+ -+ - - - - -
Carbohydrates + + + + + 4+ 4+ o+ o+ o+ 4+ o+ o+ o+ 4+ o+ o+ o+
Cardiac glycosides - - e oo oo e e e e e e e e
Anthraquinones + + + o+ o+ o+ o+ o+ o+ o+ + o+ + o+
Saponins - - - -+ o+ o+ o+ - - - - - - - - - -
Proteins + + + o+ - - - -+ o+ - -+ - - - - -
Tannins and Phenolics + + + + + + 4+ + + + -+ o+ o+ 4+ o+ o+ 4
Steroids + + + 4+ + + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+
Volatile ails s e S T

juice. Aqueousextract wasmore efficient antibacterial
agent followed by Acetone, ethanol, methanol extracts.
E.coli was sensitiveto aqueous (ZOI =20mm) along
with Staphyioccoccus aureus, Ps. aeruginosa
(Z201=19 and18mm) respectivey. E.coli wasmost sen-
sitive organism. In Aegle marmelosgreenleavesjuice
produced higher antibacteria activity than theextracts
inorganic solvents. A 50% dilution of juice produced
zoneof inhibitionin sengtiverange. Ethanol extract was
more efficient than methanol extract. Salmondlatyphi
wassengtivetodl extractsaswe| asgreenleavesjuice.
MIC vauesfor different extractswereethanol (1.5ug),
methanol (2ug) and acetone (2ug). Thissuggeststur-
ther searchfor itsantibacterial componentsimportant
for deve oping any herba medicineagaing enteric patho-

gens. All the organismswereresi stant to agueous ex-
tracts. In case of Moringa oleifera greenleavesjuice
wasableto produce higher antibacterid activity ascom-
pared to extractsin organic solvents. Dilution 50%was
with antibacterial potential to producezonesin sensi-
tivity range. E.coli, Saphylococcus aureuswerere-
sistant to all the extracts. Enterobacter aerogenesand
Proteus vulgariswere sensitive to aqueous extracts.
Theantibacterial activity of green leaves)uice suggest
that itsfurther study in detail isrequired.

Dahot!™, reported protei nsfraction from Moringa
oleiferawerestrong growthinhibitor growth of E.coli,
B.subtilis, and fungal pathogens. Similar resultsfor
E.coli were obtained with squeezed juicein present
studies. Asprotein fraction of Moringa oleiferaisan-
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tibacterial, it might beinactivated during extract con-
centration proceduresin presence of heat (TABLE 2).

Cavahoet d.", extracted essentiad oilsfromMen-
tha speciesand confirmed their antibacterial potential
aganst Mycobacterium luteus, E.coli, Saureus. Mimica
et al.[*¥, also showed essential oil wereantibacterial
against E.coli, Saphylococcus aureus, Saphylococ-
cus epider midisand Pseudomonas aeruginosa. The
rangeof diametersof zoneof inhibitionsuggestedit could
beinhibitory to awide rangeof pathogenic bacteria.
Balakrishnan, et a.®, has reported hydro-al coholic
extract of leaves of Aeglemarmel oswas active against
Salmonella typhi maximally among the other tested
pathogens. In the present study ethanol extract was
maximally antibacterid whilefreshleavesjuicehad MIC
at 1.5g. Tambekar and K harate*®, reported pathogens
responsiblefor urinary tract infection, diarrheawere
inhibited by leaves extracts of Aegle marmelossuch
asEnterococcusfaecalis, E.coli. Similar observations
were confirmed with squeezed juicein present study
aganst enteric pathogens. Skin pathogenslike Saphy-
lococcus aureus, Ps.aeruginosa, Saphylococcus
epidermidis, Proteusvulgariswere strongly inhibited.
Gideneet al., 2000, studied synergistic action of plant
extractsand antibioticsin variousorganismsincluding
Pseudomonas aeruginosa, which were resistant to
many of antibiotics. Synergistic action of Syzgium
cumuni leaves extracts and antibiotics produced re-
markableinhibitory effects.

Recommendations

Screening of green leaves suggested that they con-
tained phytochemical sin concentrated amount. This
aspect should be studied in detail. Plantation of these
plantsinour courtyardsis suggested. People should be
madeawareabout medicind utility of theseplants. Syn-
ergistic action of extract and antibioticscan beanew
array of hopetofight against multidrug resistant hospi-
tal borne or nosocomid infectionsthosearenot easy to
combat with usua therapeutic agents. To confirm their
antibacterid effect animal studiesare suggested.
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