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1. Introduction The extracts, juice, oils, paste and powders were
The ever increasing demand of consumers fosed to assess their antioxidant and antimicraffatt
chemical and antibiotic free food along with the @gainst various foodborne pathogens and shelf life.
emerging mu|ti_drug resistance in food borne Rauhaet al. (2000) studied the antimicrobial aCtiVity of
pathogens has paved the path for natural antimiaiob thirteen phenolic substances and twenty nine estrac

to be used in food industry. Recently plant exantd ~ Prepared from Finnish plant materials against setec
essential oils have received a lot of attentionuse in ~ Microbes. Flavone, quercetin and naringenin were
food products due to their antioxidant and antiotical ~ effective in inhibiting the growth of the organisms
activities as well as flavour properties (Dhanzel an Elgayyaret al.(2001) found that the basil oil had been

Mane, 2012). Tiwari et al. (2009) reviewed effective against emerging food borne pathogentike

antimicrobials from a range of plant, animal, andcoli O:157:H7 Kumar and Begum (2002) showed that

microbial sources for their potential applicatioms E. coli was highly sensitive to 80 percent ethanolic
food systems. According to them natural antimicatsbi  €xtract ofLeucas asperand moderately sensitive to
can be used alone or in combination with other hoveThespesia populneaxtract and less sensitive to the

preservation technologies to facilitate the reptaget ~ €xtract of Achyranthes asperaSingh et al. (2002)

of traditional approaches. Prakashal. (2013) carried studied antibacterial activity of the essentialsoil

out a study to determine the antimicrobial activify €xtracted from the seeds of seven plant spices i.e.

the fruit peel extracts oflaclura pomifera(Orange), Anethum graveolensCarum capticum Coriandrum

Punica gramatum (Pomegranate or Anar)Musa  Sativum Cuminum cyminum Foeniculum vulgare

balbisiana (Banana), Citruslimetta (Sweet lime or Pimpinella anisumand Seseli indicumagainst eight

Mousambi),Malus domesticdApple), Carica papaya Pathogenic bacteria. They observed that the oiCof

(Papaya) an#angifera indica(Mango) and stated that capticum, C. cyminunand A. graveolenswas very

they had moderate to mild inhibiting effect on effective against all tested bacteria. Jayaprakasias

pathogenic bacteria. In this manuscript brief oimw  (2003) reported that the grape seed extract disflay

of studies on natural antimicrobial is discussed. antimicrobial activity against major food borne
pathogen likeBacillus cereus, Staphylococcus aureus

2 Recent Works on Effectiveness of and Escherichia coli.Voravuthikunchaiet al. (2004)
Natural Antimicrobial in Food tested antibacterial activity of aqueous and ethi@no
atur . cro a_ 000S  extracts of thirty eight medicinal plant species
Systems: Indian Per spective commonly used in Thailand, against different ssaif
Escherichia coli including six strains oEscherichia
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coli O157:H7,Escherichia coliO26:H11,Escherichia  conducted a study employing cinnamon extract and
coli O111:NM, Escherichia coliO22; five strains of reported it to be having good inhibitory activitgeanst
Escherichia coliisolated from bovine; anBscherichia  Escherichia coli, Bacillus cereuand Staphylococcus
coli ATCC 25922. Both aqueous and ethanolic extractaureus.Jagtapet al. (2009) found ethanol extract of
of Quercus infectoriaand aqueous extract &funica  brahmi leaves to be highly sensitive against thréoua
granatum were highly effective againsEscherichia food borne pathogens. Khat al. (2009) stated that
coli O157:H7. Gopanragt al. (2005) reported that the multidrug resistant (MDR) strains ddscherichia coli
essential oil from the rhizomes tfedychium larsenii  were sensitive to crude ethanolic extradgsacia

M. showed moderate antibacterial activity againstnilotica, Syzygium aromaticumand Cinnamum
Gram-positive and Gram-negative bacteria. Nefgal.  zeylanicum. Sharma et al. (2009) determined the
(2005) tested the extract of Seabuckthdtippophae antibacterial activity of aqueous, ethanol and @uet
rhamnoidesL.) seeds for their anitibacterial activity extracts of Corriander sativum Abutilon indicum
and found the MIC values of methanolic extract for Boerhavia diffusaandrographis paniculat®lantago
Bacillus cereusBacillus coagulansBacillus subtilis  ovatg Bacopa monnieri Bauhinia variegata
Listeria monocytogene¥ersinia enterocoliticato be  Flacouratia ramontchi Embelia tfgerium Euphorbia
200, 300, 300, 300, and 350 ppm, respectivelyligularia, Zinziber officinale Terminalia chebula
Duraipandiyanet al. (2006) indicated that ten plant Azadirachta indica Ocimum  sanctum and
extracts out of eighteen plant extracts exhibitedCinnamomum cassiwas against 33 bacterial isolates.
antimicrobial activity against one or more of tlested  They reported that crude extracts of the seleclauatp
nine bacterial strainB@cillus subtilis Staphylococcus especially the acetone and ethanol extracts erkibit
aureus, Staphylococcus epidermjdi€nterococcus significant activity against UTI pathogens. Charela
faecalis Escherichia coli Klebsiella pneumonia al. (2010) reported the antimicrobial activity of peefs
Pseudomonas aerugings&rvinia sp and Proteus seven fruit and vegetables against eleven
vulgarig) at three different concentrations of 1.25, 2.5microorganisms. TheMangifera indica peel showed
and 5 mg/disc. Among the plants testddalypha best and promising antimicrobial activity. Gram-
fruticosg  Peltophorum  pterocarpum Toddalia  negative bacteria were found more susceptible than
asiatica Cassia auriculata Punica granatumand  Gram-positive bacteria which contradicted the pyasi
Syzygium line arewere most active. Mahida and reports that plant extracts are more active ag&@nain
Mohan (2006) examined methanol extracts of twentypositive bacteria than Gram negative bacteria.
two Indian plants belonging to twelve families and Sudarsharet al. (2010) recently used the ginger and
found them effective against more than one orgahismgarlic essential oils as decontaminants with very
with the results being comparable to that of antibs. promising results againStaphylococcal count&. coli

Out of the plants teste®@lumea lacera(Burm f.), and Salmonella Upadhyayet al. (2010) conducted a
Canscora diffusgVahl), Cassia alatd.., C. biflora L., study on the antibacterial effects aqueous and
C. fistula L. (Ceasalpiniaceae), andPutranjiva  hydroalcoholic extracts oHippophae rhamnoides.
roxburghii Wall (Euphorbiaceae) extracts were found (Seabuckthorn) (SBT) and showed that leaf extratts
to be more effective against both Gram-positive andSeabuckthorn had growth inhibiting effect against
Gram-negative bacteria. Parekhal. (2006) screened Bacillus cereus Pseudomonas aerugingsa
twelve plants for their antibacterial potentialityiz., Staphylococcus aureusnd Enterococcus faecalis
Abutilon indicumL., Acorous calamud.., Ammania Michel et al. (2011) reported that crude ethanolic
baccifera L., Argyrea nervosaBurm. F., Bauhinia  extract fromHippophaé rhamnoidek. (Elaeagnaceae)
variegata L., Crataeva religiosaForst., Hedychium leaf, stem, root and seed, were active against Gram
spicatum L., Holarrhena antidysenterical., Piper positive and negative bacteria. Verma and Chaudhary
nigrumL., Plumbago zeylanica., Psoralea corylifolia  (2011) showed that the fruit extract 6f carandasin

L., Saussurea lappaCostus against five bacterial dichloromethane showed antibacterial activity ag@in
strains, viz.,Bacillus cereus Staphylococcus aureus the E. coli. Arora et al. (2012) assessed antibacterial
Klebsiella pneumoniadescherichia coli, Pseudomonas properties of crude extracts of sea buckthorn
pseudoalcaligenesThey revealed that plant extracts (Hippophae rhamnoidés) pomace, seeds and leaves
were more active against gram-positive bacterim thaagainst seventeen foodborne pathogens. The
gram-negative bacteria. Chauheinal. (2007) reported methanolic extract of leaves exhibited a low minimu
that Seabuckthorn Hjppophae rhamnoidgs seeds inhibitory concentration (MIC) value of 12hg/ml
aqueous extract possessed antibacterial activitieagainstListeria monocytogenesGupta et al. (2012)
against Listeria monocytogenes and Yersinia  characterized the antimicrobial effect of six Imdia
enterocolitica and implicated that the extract had tropical fruit residues against five Gram-positive
potential for natural preservation. Sof al. (2007)  bacteria and four Gram-negative bacteria. Among the
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all tested extracts, the best antimicrobial agtivias  against Campylobacter jejuni Escherichia coli
shown byCarissa carandasandArtocarpus lachoocha 0157:H7, Listeria monocytogenesand Salmonella
Kamaraj et al. (2012) evaluated the antibacterial enterica The oils that were most active agaiBstcoli
properties of crude extracts from leaf and flowér o were oregano, thyme, cinnamon, palmarosa, bay leaf,
Aristolochia indica Cassia angustifolia leaf of  clove bud, lemon grass, and allspice oils. Olastpd.
Catharanthus  roseuys Diospyros melanoxylgn (2003) evaluated the inhibitory activity of several
Dolichos biflorus Gymnema sylvestrand Justicia  natural organic compounds alone or in combination
procumbensagainst Gram-positive and Gram-negative with nisin againsgscherichia coli They reported that
bacteria includindescherichia coli The inhibitory zone the individual natural organic compounds showed
observed againgE. coli was 20 mm in case of leaf inhibitory activity against the two Gram-negativiest
methanol extract ofA. indica The MIC values of their combinations with nisin showed no improvement
flower extract ofA. Indicashowed againdt. coliwas  of antimicrobial activity. Buret al. (2004) studied the
24.2g/ml leaf. antibacterial activity of essential oils (e.g. Garol,
thymol, eugenol, perillaldehyde, cinnamaldehyde,

3. Recent Works on Effectiveness of cinnamic acid) against gram positive and gram regat
Natural Antimicrobial in Foods bacteria includingescherichia coliO157:H7 at levels

] . between 0.2 and 10 microl ml (-1). Gram-negative
Systems: Global Perspectlve organisms were reported to be slightly less sugdept
Most of the work on effectiveness of natural

imicrobial di 4 foodb h han gram-positive bacteria. Friedmat al. (2004)
antimicrobia was Irecte oo orne_pat 09€N aNGyssessed seventeen plant essential oils and nine oi
very less attention was provided for their effegaiast

i . . K of Dh compounds for antibacterial activity against
spoilage microorganism except recent work o aNZ&scherichia coliO157:H7 in apple juices and reported

et al. (2013). However, studies on antioxidant effectthat the ten compounds most active againstoli were

were avallable using n_qtural extracts, juices, ’0'|Scarvacrol, oregano oil, geraniol, eugenol, cinnamon
powder and pastes specifically in animal origindso leaf oil, citral, clove bud oil, lemongrass oilnpamon

In one of the study, Cutter (2000) conducted aesei bark oil, and lemon oil. Mucetet al. (2005) reported

experlmentlsl to .Tiett)lermlne thﬁ’ effect|yenzss of falhe antibacterial activity of horseradish root axtr
commercially avaiiable, generally recognized a$sa againstEsherichia coliand antifungal activity against

herb extract againstEscher_ichia_l coli O157:H7, Candida albicansand Aspergillus niger which are
Salmonella Typhimuriunand Listeria monocytogenes enerally involved in food spoilage. Fat al. (2007)

associated with beef. They suggeste_d that the tise tated that the essential oils from clovBydygium
herb extracts may afford some reductions of pathsge aromaticum(L.) and rosemaryRosmarinus officinalis
on beef surfaces. In another study, Ahmad_ a_nd Beg_) possessed significant antimicrobial effectsiagta
(20.0.1) observed a broad-spectrum antlmlCrOt"almany microorganisms includingscherichia coli The
activity of ethanolic extracts of twelve plants. ( MICS of clove oil ranged from 0.062 percent to @50
inermis Eucalyptussp.,H. antidysentricaH. indicus percent (v/v), while the MICs of rosemary oil radge
C. equistifolia T. belerica T. chebulaE. officinalis C. from 0.125 pércent to 1.000 percent (v/v). Oussaédh

smgn&sS. aromatl_cunandP_. granatgn)n against drug- al. (2007) evaluated twenty eight essential oils fairth
resistant bacteria i.d&scherichia coli Staphylococcus antibacterial properties, against four pathogenic

aureus Salmonella_paratyphi Shigella dysenterige bacteria  Escherichia coli 0157:H7, Listeria

Bacillus subtil.isandCandida albicansSakagamet al. monocytogene£812 1/2a, Salmonella Typhimurium
(200.1) dgscrlb_ed that_ the_ extract_s from  four pIantSL 134%/}1 gnoStaphylococcus aure)JsResa/IFs showed
Species, L|mon|l.1m. ca!lfornlcum_(BO|§s.) A. . Heller, that the most active essential oils against bactested
Cupressus Iust_lamca/llller, Salvia urica Ep!lng gpd were Corydothymus capitatysCinnamomum_cassia
Ju5|aea_ peruwanaL._ were effective in |nh|b|t|ng_ Origanum heracleoticum Satureja montana and
verotoxin pr_oductlon by enterohemorrhagm Cinnamomum verum(bark). Zhanget al. (2009)
Escherichia co||0157:_ H7 (_EHEC)' Del_aqumt al. reported that the combination of rosemary and litpgo
(2002) ~used essgntlal oils from dlllAr(ethum spice extracts inhibited not only the growth bf
grayeolens L) coriander (speds ofCorlgndrum monocytogenes but were also effective against
sativumL.), cilantro (leaves of |m_matu@. §at|vun1_.) pathogenic species of bacteria such Es coli
and_ _eucalyptus_ Hucalyptus divgs against gram- seudomonas fluorescersnd Lactobacillus sakein
positive bacterla "’?”0.' gram-negative .bactena an(sacuum packaged hams and modified atmosphere
determined their antimicrobial activity. Friedmanal. packaged fresh pork chops. Tajkaringt al. (2010)

(2002) rgported that twenty-seven esse.nt.ial O.ild. an gescribed that herbs and spices containing eskeitsia
twelve oil compounds were having bactericidal attiv (EOs) when used in the range of 0.05-0.1%
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demonstrated activity against pathogens, such awas specifically tested again&é. coli (Fisher and
Salmonella TyphimuriumEscherichia coliO157:H7,  Phillips, 2006; Johanat al.,2007; Mishreaet al.,2012)
Listeria monocytogenes Bacillus cereus and and reported significant antimicrobial activity &g
Staphylococcus aureusn food systems. Abdullabt  the various strains d&. coli. Fisher and Carol (2008)
al. (2012) showed thavangifera indicapeels were a reported that the essential oil of citrus fruit&eli
potent antibacterial inhibitor for both Gram-positi orange, lemon and bergamot had good antimicrobial
and Gram-negative bacteria. Ait-Ouazzoea al. activity againstEscherichia coli O157Campylobacter
(2012) evaluated the antimicrobial activity of the jejuni, Listeria monocytogens, Bacillus cereus and
essential oils (EOs) dflentha pulegiuni., Juniperus  Staphylococus aureud.ee and Najiah (2009) stated
phoeniceal. and Cyperus longud.. from Morocco. that the crude extract ofitrus microcarpashowed
The antimicrobial activity of these EOs has beenantimicrobial activity against seven bacterial refee
evaluated against seven bacteria of significantstrains, namely, Escherichia coli (ATCC 25922),
importance for food hygiene. According to the resul Citrobacter freundii (ATCC 8090), Aeromonas
M. pulegium showed the best bacteriostatic andhydrophila (ATCC 49140),Pseudomonas aeruginosa
bactericidal effect, followed by. phoeniceaand C. (ATCC 35032), Streptococcus agalatiae(ATCC
longus Ciceraleet al. (2012) described that olive oil 13813), Edwardsiella tarda (ATCC 15947), and
phenolic compounds have potentially beneficial Yersinia enterocolitic ATCC 23715) with the MIC
biological effects in humans and animals resulfiogn values ranging from 7.8 to 31.3 mg mL-1. Singh and
their antimicrobial, antioxidant and anti-inflamrogt  Bilal (2009) studied the antimicrobial potency dfrGs
activities. Kyung (2012) reported that alliums are sinensispeel and oil againgEscherichia coliwith the
inhibitory against multi-drug-resistant microorgems  formation of 17 mm wide zone of inhibition. Pandsy
and often work synergistically with common al. (2011) showed that ethanolic, methanolic, ethyl
antimicrobials. Belda-Galbisat al. (2013) evaluated acetate and hot water extract of lemon fruit pesdeds
the effect of different concentrations of carvadll- and juice displayed promising evidence of antibaite
0.25uL/mL) and citral (0.25-1.uL/mL), at different  activity against bacterigg( coli, P. aeruginosa and S.
storage temperatures (8-37 °C) agaiBstherichia aureug.
coli 0O157:H7. Carvacrol showed a greater
effectiveness than citral. Kiret al. (2013) evaluated 4.2. Pomegranate
antimicrobial activities of 70 percent ethanolidraxts The extracts of pomegranate Pupica
of ten leafy green vegetables (LGV) commonly granatun) was found to be effective against the wide
consumed in East Asia, again&scherichia coli  variety of micro-organism (Prasharghal.,2001; Negi
Salmonella enterica Shigella flexneri Listeria and Jayaprakasha, 2006; Opetal, 2009; Devatkatt
monocytogenesStaphylococcus aureuand Bacillus  al., 2013). The extract of pomegranatdéufica
subtilis, using agar well diffusion and broth- granatun) exhibited substantial antimicrobial activity
microdilution tests. Among all LGV, extracts of againstE. coli (Meléndez and Capriles, 2006; Net
chamnamul (Pimpinella brachycarpa) and fatéialfa  al., 2007; McCarrellet al.,2008; Pradeept al., 2008;
elata) exhibited outstanding antimicrobial properties. Khan et al., 2011), while (Voravuthikunchagt al.,
Roundsaet al. (2013) determined the effects of apple 2005) reported that the ethanolic extract frémica
and olive extracts, onion powder, and clove budbail granatum pericarp was effective against different
E. coli 0157:H7. Olive extract at 3 percent redued strains of enterohemorrhagischerichia coliO157:
coli 0157:H7 to below detection. Reductions of up to 1H7 including other strains of enterohemorrhagic
log were achieved with apple extract. coli. Fawoleet al.(2012) tested antibacterial activity of
methanolic extracts from peels of seven commeyciall
4. Recent Work on Effectiveness of Plants  grown pomegranate cultivars on Gram-positive and
Extracts on Foodborne Pathogens and  Gram-negative bacteria Egcherichia coli and
Shdf Life Klebsiella pneumonja Methanolic peel extracts
showed strong broad-spectrum activity against Gram-
positive and Gram-negative bacteria, with the

4.1C|trusFrU|t$ . . minimum inhibitory concentrations (MIC) ranging
The effectiveness of oils and vapours of CitrUSgom 0.2 to 0.78 mg/ml. Nuamsetét al. (2012)

fruits were evaluated for their antimicrobial adyv reported that Escherichia coli, Bacillus subtiljs

against wide variety of spoilage and pathogenicSta P
? . . ) ! phylococcus aureuand Salmonella Typhimurium
gggrgo_olrzgamsms (IK'égiilaeSt ?"-* 200?’ zsé]fﬁ'ogt al., were sensitive to hot water, 95% ethanol, and aeeto
; Espinzet al., » Saimzet al., » Royet extracts of pomegranate fruit peels and arils (with

al., 2012; Settanniat al., 2012). While the acitivity seeds),with hot-water extract of the peels beingtmo
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potent with the minimal inhibitory concentration 207
mg/ml against. coli.

4.3. Ginger

ether, hexane and aqueous extracts Miirraya

Koenigii displayed antibacterial activity against the
Gram-positive and Gram-negative bacteria, while
Escherichia colishowing maximum susceptibility to

Ginger is one of the most used condiments foracetone extract (zone of inhibition=16.20+0.20).sDa

preparation of various dishes in India.
antimicrobial and antioxidant activity of ginger sha
been reported (Habsahaeet al, 2000). The

antimicrobial activity of ginger extract was also
reported againgk. coli (Ekwenye and Elegalam, 2005;
Gupta and Ravishankar,
Lohasupthawee, 2005; Indt al, 2006; Cheret al,

2008; Autaet al, 2011). The antimicrobial activity was
also reported againgt. coli O157:H7 (Gupta and
Ravishankar, 2005; Sutherlangt al, 2009), while

The and Biswas (2012) showed that ethyl acetate and

dichloromethane soluble partitionate of methaniaaf

extract of Murraya Koenigii exhibited mild activity
againstEscherichia colforming zone of inhibition of 9
mm to 11 mm.

2005; Nanasombat and

4.5. Radish

The radish extracts was employed by various
workers to find out their antimicrobial activity aigst
foodborne pathogens (Al-Delaimy and Ali, 1970;

Ushimaruet al. (2007) showed that methanolic extract Abdou et al., 1972; Kivanc and Kunduhoglu, 1997;

(70 percent) of ginger Z{ngiber officinal¢ was
effective against. coli with MIC (50 percent and 90

Jahangiret al.,2010). Muceteet al. (2005) reported the
antibacterial activity of horseradish root extragainst

percent) equal to 6.97 mg/ml. However, Kaushik andEsherichia coliand antifungal activity again§&andida
Goyal (2011) studied the crude aqueous and organialbicans and Aspergillus nigerwhich are generally

extracts of rhizome ofZingiber officinale Roscoe
(ginger) againstEscherichia coliand suggested that

involved in food spoilage. Beeviet al. (2009)
investigated acetone and hexane extracts derived fr

methanolic crude and organic extracts displayedhe root, stem, and leaf &taphanus sativuor their

antibacterial effect but aqueous
ineffective. Similarly, Gullet al. (2012) showed that

extracts wereantibacterial activity against foodborne and resist

pathogens. Of the different parts Rf sativusstudied,

ethanolic and methanolic extracts of ginger hadroot tended to be more active than the stem arfd lea

significant antimicrobial effect orEscherichia coli
isolates but the ginger aqueous extract was onligiyni
effective. Pokhrel et al. (2012) examined the
antibacterial activity of crude ethanolic extraetsd
essential oils of GingerZ{ngiber officinal¢ against
five strains of diarrhoea causifigcherichia coli They
showed theE. coli strains were susceptible to the
essential oils but not to the crude extracts.

4.4, Curry Leaves

Murraya KoenigiiLinn commonly known as
Meethi neem, belongs to the famiRutaceae The
curry tree is native to India and it is found altos

extracts in inhibiting the bacterial growth. Kunedral.
(2010) used extracts of some Indian culinary leaves
(radish, curry, coriander, mint leaves etc.) tolgs®a
them for the possible antimicrobial potential bygtieg
them against different bacteria by using agar-disc
diffusion method. Janjuaet al. (2013) analyzed
different extracts of peels of edible root Raphanus
sativus L. var nigeffor in vitro antibacterial activity
against different gram positive and gram negative
bacteria. Highest zone of inhibition (28 + 1.2 mrasw
observed againgE. coli for petroleum ether extract.
They concluded that peels d. sativus generally
wasted, have important medicinal constituents. Viéard

everywhere in the Indian subcontinent excluding theal. (1998) used the volatile horseradish distillatiésio

higher levels of Himalayas. Curry leaves is foundbé
effective as antioxidant, antidiabetic, antibaetieri
antihypertensive, cytotoxic and also in the treatiod
bronchial respiratory difficulties (Dhanze, 201The
leaves are used traditionally as spice in curry @ther

eatables. The effect of the curry leaves extract wa

beef hamburger and cooked roast beef and assdssed i
bactericidal activity against most dangerous sti@in
Escherichia coliO157:H7,Listeria monocytogenand
Staphylococus aureugvhich are major food borne
pathogens.

observed against foodborne pathogens (Zachariatl.6. Seabuckthorn

2009; Harikaet al, 2010; Malwalet al, 2010) with
significant antimicrobial activity. Ningappat al.
(2010) assessed the antibacterial
monomeric protein isolated froiurraya Koenigiil.
(curry leaves) and showed that it effectively iritat
Escherichia coli with MIC values ranging from 13 to
24 png/ml. Baskararet al. (2011) observed that ethanol,
methanol, ethyl acetate, acetone, chloroform, peiro

Recently seabuckthorn extracts was evaluated
against the fodborne pathogens and extends thé shel

activity of dife. Dhanzeet al.(2013) reported that aqueous extract

of seabuckthorn leaves significantly lowered tRe<(
0.05) standard plate count (SPC), psychrophilicntou
(PC), coliform count (CC), and yeast and mold count
(YMC) on chicken leg as compared with the control.
While the 3% seabuckthorn leaf extract treatment
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resulted in significantR < 0.05) lowering of SPC, PC, rhamnoidesL. (Elaeagnaceae) leaf, stem, root and
CC and YMC through 7 days. Negfi al. (2005) tested seed, were active against Gram positive and negativ
the extract of Seabuckthoriippophae rhamnoides bacteria. Aroraet al. (2012) assessed antibacterial
L.) seeds for their anitibacterial activity and fiouthe  properties of crude extracts of seabuckthorn
MIC values of methanolic extract f@acillus cereus (Hippophae rhamnoidés) pomace, seeds and leaves
Bacillus coagulans Bacillus subtilis Listeria  against seventeen foodborne pathogens. The
monocytogene¥ ersinia enterocoliticato be 200, 300, methanolic extract of leaves exhibited a low minimu
300, 300, and 350 ppm, respectively. Chaubtiral.  inhibitory concentration (MIC) value of 12hg/ml
(2007) reported that SeabuckthornHigpophae againstisteria monocytogenes.

rhamnoidey seeds aqueous extract possessed

antibacterial activities againstisteria monocytogenes 5. Conclusion

and Yersinia enterocoliticaand implicated that the Based on the different studies, it is finally

extract had potential for natural preservation.concluded that few extracts have antimicrobialvatti
Upadhyay et al. (2010) conducted a study on the against various foodborne pathengns as well athes
antibacterial effects aqueous and hydroalcoholicextracts have antimicrobial activity against rangfe
extracts ofHippophae rhamnoides. (Seabuckthorn) spoilage microorganisms and extends the shelf life.
(SBT) and showed that leaf extracts of SeabuckthorThese extracts can be effectively used as alone in
had growth inhibiting effect againdacillus cereus  combinations with other extracts or other preséonat
Pseudomonas aerugings&taphylococcus aureusnd  methods to protect the consumer from foodborne

Enterococcus faecalisMichel et al. (2011) reported pathogens and early Spo”age of the foods.
that crude ethanolic extract fromHippophaé
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