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ABSTRACT

Gastroenteric infections, an important public heaftroblem and a principal cause of morbidity andrtality in
both developing and developed countries as wellnyMenteric infection causing organisms have adaptethe
drugs designed to kill them and this has pavedwhg for alternative medicine from natural originlligéin, an
antibacterial compound in Allium species like GaAllium sativum) has extensive pharmacologicia$ against
many pathogens. This compound is also presenthiar gkllium species such as Onion (Allium cepa Lh)chv is
known for its high flavonoid compound quercetinisdiudy focuses on aibO, activity and antibacterial efficacy
of Onion with Garlic Antibacterial potentials of the extracts was assds®r four bacterial isolates which include
Escherichia coli, Vibrio parahaemolyticus, Salmdaeyphi, Enterobacter aerogenes associated witstrp&nteric
infections. All the bacterial strains showed vargghsitivity against the Garlic and Onion extrackbe maximum
Zone of Inhibition observed are as follows: Oniottract showed 15mm,17mm,14mm,13mm against Entdesbac
aerogenes, Escherichia coli, Salmonella typhi, Milparahaemolyticus whereas the Garlic showed 8ljghigher
Zones of Inhibition as 18mm,24mm,25mm&17mm resdgetiThe Time Kill curve shows the maximum kiB ha
occurred for Methanolic extracts of garlic and imtan@ onion bulbs when compared to the aqueous estrdhe
maximum free radical scavenging took place for Metiic garlic and onion extract which showedsd@alues -
132.12pg/ml and 414.89ug/ml respectively. The ffigglimade in this study support the use of Onioraras
alternative natural remedy against gastroenteris@sated infections.
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INTRODUCTION

Gammaproteobacteria is a group of bacteria congho$éacultative anaerobic and fermentative baatdtiincludes
medically important, gastroenteric infections cagsiamily such as Enterobacteriaceae and VibricaacBacterial
gastroenteritis is caused when an unhygienic faodndercooked food carrying pathogens are consuieidric
infections are normally treated with oral rehydsatsolution and antimicrobial agents like tetramyel ampicillin,
nalidixic acid, erythromycin and gentamycin. Antomgbial resistance has developed against theskiatias [1].
Resistance to more than one antibiotic is now comammong the clinical isolates. Apart from the dregistant
enteric strains, research proves that antibiotaisomly negatively affect our indigenous microbjotat they can
also essentially uphold the proliferation of ergepathogens [2]. The onset of Irritable bowel spmie (IBS)
symptoms occurs after an acute gastroenteritisttadjualitative and quantitative changes of bagteomposition
that occur in gut flora produce lasting bowel dysfion [3]. As an alternative remedy for treatmehtvarious
infections, the natural products are found to beremsuccessful with least side effects when compdeed
commercial antibiotics and so the research andtipea®f complementary and alternative medicine dswvn
encouraged in developing countries. [4]
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Food-borne pathogens are widely distributed ingheironment and may be a significant cause of ritrtand
morbidity in the population [5]. The mortality rathue to diarrheal infection is a robust indicatérttee overall
health status of population. According to WHO (20gBbally, there are nearly 1.7 billion cases ddriheal
disease every year. The most common enteric digsasing members of Gammaproteobacterial classigelg to
family Enterobacteriaceae ate.coli, Shigella, Salmonella, Proteus, Klebsieltdtrobacter, Enterobactemland
Vibrionaceae includegibrio choleraeandV.parahaemolyticufs]. The garlic and onion which belongs to the genu
allium has been used in the treatment of variomsesits since ancient times. Many members of thisiggossess
antibacterial, antifungal, antiprotozoal, antioxiteand antihelmintic activities [7]Allium sativum (Garlic) a
member of the Liliaceae family has been used throug history not only as food condiment but tramitlly to
treat a wide group of diseases namely; respirattfigctions, ulcers, diarrhea and skin infectionarl® has also
been used to prevent wound infection and food apgei[8]. Garlic extracts showed much better resgtapared to
the commercial antibiotics on diarrheagenic pathsd8]. A research proves that even the bacterfattions such
asHelicobacterinfections are found to be treated using a gasiévative called Allitridi [10].

Allium cepal; (Onion) is one of the important members of Atfiigenus and its bulbs are known for its medicinal
assets.A.cepahas plentiful flavonoids and organosulfur compoufidg. Earlierin vitro studies have revealed that
the crude extract of the mature bulb of onion hasmyrpharmacological properties including antibaateactivity
against a variety of disease causing pathogensic&tire is an important flavonoid compound respdesior its
antimicrobial property. Research shows that crudeaets of onion and garlic bulbs possess antatjorastivity
againste.coli, S.typhi, P.pyocaneus, B.subtdisd fresh onion extracts showed inhibitory actgainst food-borne
pathogens [12]. It has been found that raw oniotraets can completely sterilize the oral based ciidels
pathogens. Recent years have witnessed an indreaseldwide interest among biological researchitatons and
pharmaceutical institutions in the use of mediciplaints part or its bioactive constituent in hegitieducts and
herbal remedies.

The present study has investigated the comparatitieH,O, activity and antibacterial activity of fresh aqusp
methanolic extracts of Garlic vs. immature oniotbblagainst selected Gammaproteobacterial species.

EXPERIMENTAL SECTION

Procurement & Extraction of plant sample

Fresh Garlic bulbs and onion bulbs were procurethftocal markets of Chennai. The plant species idestified
by a faculty of Centre for research in Botany frAgya Nadar Janaki Ammal College, Sivakasi. Theigadoves
were separated and peeled to obtain the edibleopoitwenty grams of the edible portion of garlicdeonion bulbs
were washed thoroughly with distilled water andrdexted with 70% ethanol, chopped into piecessloed and
homogenized with mortar and pestle using sterisiliid water for obtaining crude aqueous extramt enethanol
was used instead of water for obtaining methanekitract. The extracts were filtered by passinghibagh a
Whatmann No.1 filter paper to obtain crude extrddte filtrate was centrifuged at 5000 rpm using @Rme
(REMI) for 10 minutes to obtain a centrifuged egtraThe obtained extracts are considered to poske8%
concentration. The crude extracts having varyingceatration such as 75%, 50% was prepared by mijutiwith
their respective solvent of extraction [13].

Procurement & maintenance of bacterial culture

The bacterial cultures were obtained from Marindd,aChennai. These includeaerogenes, E.coli, S.typand
V.parahaemolyticusvhich belongs to the medically important clasgyjaimmproteobacteria. The stock culture was
sub cultured in NutrientH.aerogenes, E.cdliand Muller-Hinton $.typhi, V.parahaemolyticusgar plates using
streak plate method and maintained at 4°C.

Antibacterial Susceptibility test - Agar Disc Diffusion method

Theln vitro antibacterial activity was assessed by the difasion method with slight modifications [14]. 2pQ

of bacterial culture suspended in nutrient and &felinton broth (HiMedia, Mumbai) adjusted to 0.xRarland
standard (1DColony Forming Units) was spread on Nutrient &\wHinton agar plates evenly using a glass L-rod
and allowed to dry for 15 minutes. The extract hgvivarying concentration such as 100%, 75%, 50% was
impregnated onto 6mm sterile discs (Whatmann Nwith 15QqL per disc. The discs were then placed on the
surface of inoculated medium of the petriplategeAthe incubation at 37°C for 24 hours, the iniolni zones were
examined and recorded. Gentamycin (HiMedia, Mumba&i$ used as positive control for all the straind the
solvent used for extraction was used as negatingao

TimeKill Evaluation - Spectrophotometric method
This method is used in establishment of the ratehéth a microorganism is killed and how effectiwéhe growth
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of a microbe has been affected. The preliminaretkili assay was performed by spectrophotometrithoee[15].
Initial OD (Optical Density) was measured for 16uh®old culture at 600nm (OD<1.2). To 1ml of buldracts,
2ml of respective broth (Muller-Hinton broth foB.typhj V.parahaemolyticys Nutrient broth for E.coli,
E.aerogeneswas added followed by the addition of 1ml baeteculture. OD was taken at initiation timé! br and
every 2 hours for up to 8 hours. The Culture wigth@mycin was used as Positive control and theu€aulivithout
any antibiotic/extract was used as negative control

Anti H,0, activity

The hydrogen peroxide scavenging assay was caougdollowing the protocol by [16]. 4mM of 4@, was
prepared in 10ml of phosphate buffered saline (AB®M45ml HO, in 10ml of PBS). 4ml of crude extract having
varying concentration as 100%, 80%, 60%, 40%, 208 prepared using distilled water and methanomDd
H,0, was added to each 4ml of extract and the readimge taken at 230nm after 10minutes incubation WS
as blank solution for measuring OD values in UMblé Spectrophotometer (Elico, India). Ascorbicda@img/ml)
was used as standard control. The % scavengingtpatias calculated using the formula (1) by substig the
observed OD values.

% Scavenging activity = [(Ac-As)/Ac] x 100 (1)
where, Ac — Absorbance of Control (Methanol, Watég — Absorbance of sample(extract).

The Inhibition concentration, kgis the effective value at which 50% of antioxidantivity takes place. l§values
for the extracts are calculated in Microsoft Exwerksheet using XY scatter plot (%scavenging vaicgatration).

RESULTSAND DISCUSSION

Agar Disc Diffusion method

All the test gram negative bacteria showed serisitior the onion & garlic bulb extracts. The vargi susceptibility
of the test gammaproteobacteria for varying conmedinns (50%, 75%,100%) of the aqueous and metlanol
extracts is shown in Figure 1 & 2 respectively. Hwtivity was a linear function of concentratiorogling the
inhibitory action in a concentration dependent ngann
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Figure 1: Inhibitory activity of different concentration of Garlic extract against test bacteria. W-Water extracts, M-Methanol extracts
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Figure 2: Inhibitory activity of different concentration of immature Onion extract against test bacteria. W-Water extracts; M-Methanol
extracts

The Garlic extracts showed excellent antibactea@ivity at concentrations 100% & 75%, whereas @riolbs
showed intermediate to low antibacterial activityr f100% & 75%, and no activity was shown for 50%
concentration (Figure 2). The centrifuged extrattswed antagonistic activity against test bacteeeause of the
removal of plant debris removal and isolation olvlmolecular weight sulfur containing compounds whare
responsible for antibacterial action.

The methanolic extract dk.sativumbulbs showed maximum activity for maximal concetidra againstS.typhi
(25mm), E.coli (24mm), E.aerogeneg18mm) & V.parahaemolyticug17mm) The antimicrobial activity of the
garlic has been attributed to its phytochemical ponents, allicin (a thiosulfinate) whose removampdetely
renders garlic ineffective against microorganishg][ The immaturéd.cepal.cutivar methanolic bulb extracts
exhibited higher activity than aqueous extractsregy&.coli (17mm),E.aerogenegl5mm), S.typhi(14mm) and
V.parahaemolyticug13mm). These results are slightly lesser tharfitituings by [18]. He reported that methanol
extract of maturedllium cepabulbs showed higher activity than aqueous extraganstE. aerogenesk.coli,
Salmonellaspecieg19].

[20] Stated that plant extraction using organio/eots like methanol has much significant antimi@ablproperty
than water extraction. This is due to the highepambs of saponins and flavonoids like quercetin @dyphenols
which could be extracted with polar solvent like thamol. The flavonoids inhibit contractions causey
spasmogens, stimulate normalization of the derangater transfer across the mucosal cells, and iinhib
gastrointestinal release of acetylcholine [21]. Fhponins act as a good antimicrobial and antiugad compound
by inhibiting the release of acetylcholine, protadins & histamine release in intestines [22].icMi exhibit its
antimicrobial activity by partially inhibiting DNAand protein synthesis but main target of inhibitisnRNA
synthesis The Allium species generally possessdotibacterial activity towards Gram-negative bdat¢23]. The
structural differences of the bacterial straing/f@aole in the bacterial susceptibility to gadmnstituents [24]. The
varying inhibitory effect of the onion bulb exttacould be accredited to the presence of antibatmmpounds
and to their dissolving ratios in the solvents andcentration doses [18]. Garlic had high antagmnétivity due
to the presence of high allicin compound which @snparatively low in other allium species [25]. Theak
antibacterial effect of Onion is due to high watentent of the plant and less concentration ofuswdbmpounds
present in immature bulbs [26].

Timekill evaluation by Spectrophotometric method

Time kill anti-bacterial study has been used testigate numerous antibacterial agents and theglsoeoften used
as the basis fan vitro investigations for pharmacodynamic drug interac{®/]. The results from this study shows
that extract had both bactericidal and bacterimstffects as it shows a concentration dependdimicki At higher
concentration and longer duration of time, moretdxdae were killed but not completely (Figure3-6).
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Figure 3: Effect of Garlic & immature Onion bulb extract on the growth curve model of test bacteria. (E.aerogenes) A- Aqueousgarlic
extract, B- Methanolic garlic extract, C- Aqueous Onion extract, D- Methanolic Onion extract, E-+ve control, F:-ve control
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Figure 4: Effect of the Garlic and immature Onion bulb extract on the growth curve pattern of test bacteria (E.coli). A- Aqueousgarlic
extract, B- Methanolic garlic extract, C- Aqueous Onion extract, D- Methanolic Onion extract, E-+ve control, F:-ve control
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Figure5: Effect of the Garlic and immature Onion bulb extract on the growth curve pattern of test bacteria (S.typhi). A- Aqueousgarlic
extract, B- Methanolic garlic extract, C- Aqueous Onion extract, D- Methanolic Onion extract, E-+ve control, F:-ve control

1738



Maha Lakshmi A. and Veronica S. Jeyadoss J. Chem. Pharm. Res., 2015, 7(3):1734-1742

16 V.para ——A
--B
-
06 - —D
0.4 -
—=F
02 -
0 : : : . =0-F
0 2 4 6 8 10

Figure 6: Effect of the Garlic and immature Onion bulb extract on the growth curve pattern of test bacteria (V.parahemolyticus). A-
Aqueousgarlic extract, B- Methanolic garlic extract, C- Aqueous Onion extract, D- Methanolic Onion extract, E-+ve control, F:-ve
control

The current study shows that methanolic and aqueatrsicts showed maximum kill rate. Of all the leaiei
species used.coli showed maximum susceptibility towards the extracid maximum kill has occurred in 8 hours
(Figure 4). The antimicrobial activity of Allium idue to the presence of phytochemical which isaacthe named
quercetin. [28] Reported that the antibacterialivagt of flavonoids is associated to damage of thecterial
membranes, causing dissipation of the membranenfimitdy increasing the permeability of the innercterial
membrane, and dissipation of the membrane potentiahe case of the flavonols (quercetin, fitesutin and
hesperidin) it was shown that they caused an isered the permeability of the inner bacterial meanler and
dissipation of the membrane potential [29].
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Figure 7: % Scavenging activity of agueous A.sativum & immature A.cepa bulb extract with reference to Ascorbic acid
Anti H,O, activity
The phytochemical constituents such as flavonoits @her phenolic compounds have been accountdtve

numerous biological effects such as antioxidantvigt anti-inflammatory actions, inhibition of pielets
accumulation and antimicrobial activities [30].
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The present study shows that the methanolic buttaets were capable of scavenging hydrogen peroixide
concentration-dependent manner. Scavenging actifithe methanolic extract of Garlic presentedrargt dose-
dependent inhibition of hydrogen peroxide comparabl that of activity shown by ascorbic acid (FEyu&s),
whereas the Onion showed comparatively lesserescsig activity.
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Figure 8: % Scavenging activity of methanolic A.sativum & immature A.cepa bulb extract with reference to Ascorbic acid
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Figure 9: Graph showing Trend linefor H,O,inhibition of aqueous garlic & immature onion extracts
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FigurelO: Graph showing Trend linefor H,Oinhibition of methanolic garlic & immatur e onion extracts

The 1G, values are calculated from the trend line equdtiom Figure 9&10. For methanolic extracts of gadind
onion the IGyvalues are 132.12 ug/ml and 414.89 pg/ml respégtifde 1G, value for aqueous extracts of garlic
is 315.05 pg/ml and for onion is 526.12 pg/ml. Tiethanolic bulb extracts showed good scavengingityctith
respect to aqueous bulb extracts. This is becaut®e @resence of the phenolics present in theaeixtiThis could
be attributed to the solvent of extraction i.e. ma@bl [31] which donate electrons tg®}, thus neutralizing it to
water. The lesser scavenging activity of onion butbbecause of the flavonoid content which is @igimly in the
mature bulbs [32]. The cell mediated immune fumidactivated macrophages and phagocytes) endogignou
generates reactive oxygen species (ROS) duringbiarinfections [33]. The generated ROS directiyralirectly
through its reduced hydroxyl product acts asatuti for the synthesis of inflammatory mediatorssolved in the
pathogenesis of Gastrointestinal illness includiegtain types of Gastrointestinal cancers afteritifiection [34].
Thus by the consumption of antioxidant rich sodilce onion, the epithelial mucosa cell integritydamomeostasis
are protected from the harmful effects.

CONCLUSION

It is concluded that Garlic and Onion act as aagmist to the gammaproteobacterial pathogensestudire and if
experimented on the synergistic action of bothehmdbs active compounds, it might provide goodiltesn future.
The methanolic extracts showed better results Isecaolyphenols groups are extracted with polaresudiVike
methanol and purity of extract is also maintainédrther investigation of individual phenolic compals andin
vivo antioxidant mechanisms are required. Garlic imtoie people can consume immature Onion as an atbeen
healthy food.
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