ISSN : 0974 -

. %

(5
Ted @M‘

7435 Volume 10 Issue 1

LioSechn o/oyy

A Indian Yournal

—===m> FyLL PAPER
BTAIJ, 10(1), 2014 [05-10]

Assessment of the plantago major extract for antimicrobial activities

Katayon Ghezavat?, Ali Mohamadi Sani**, Masoud Yavar manesh?
!Department of Food Science& Technology, Quchan Branch, |damicAzad Univer sity, Quchan, (IRAN)

E-mail: mohamadisani @yahoo.com

ABSTRACT

Plants have been used for their medicinal properties for thousands of
years. From ancient times, different scientists and physicians had used
various types of herbs to treat diseases and many books and treatises had
been written to describe different effects of different plants on different
maladies. Emerging the drug resistant pathogens in recent decades
prompted the scientists to evaluate the effects of the medicina plants
against pathogens. Plantago major is one these herbs which its values
has been praised since time immemorial. P. major has been used to treat
different kinds of maladies including infectious diseases. Thus, we
conducted this survey to evaluate the antimicrobial activities of this herb
against three common pathogens: Staphylococcus aureus, Escherichia
coli and Listeria monocytogenes. To achieve this purpose, the activity of
the P. major both aqueous and alcoholic extract against mentioned
pathogens was scrutinized by disc diffusion method and the minimum
inhibitory concentration (MIC) and minimum bactericidal concentration
(MBC) of the seed extracts were determined as well. Our results showed
that the MIC of the aqueous extract was between 0.022 mg/mL and 0.045
mg/mL for S aureusand between 0.09 mg/mL and 0.181 mg/mL for both E.
coli and L. monocytogenes; however, the agueous extract did not show
any bactericidal activity and no inhibitory zone was detected by disc
diffusion method. Strainswhich were used in thisinquiry were completely
resistant to the alcoholic extract and thus its MIC and MBC remained
undetermined and no inhibitory zone was detected.
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INTRODUCTION

Plantshave been used for their medicinal proper-
tiesfor thousands of years. According to someinscrip-
tionsand other remains of ancient worlds, Egyptians
and Chinesewerethefirst who used and even planted
herbg¥. Ancient Greeks d so were aware of thethera-

peutic features of some plants. Hippocrates, thefore-
father of Greece medicine, and hisfollower, Aristotle
werevery fond of using herbsfor treatment of various
diseases. “Enquiry into Plants” written by Theophrastus,
the successor to Aristotle, consists of ten volumes of
which the seventh isabout medicinal plantg?. Inthe
first century A.D. Dioscorides, another famous Greek
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physician and botani st wrote an encyclopediaabout
herba medicinenamed “De Materia Medica” in which
he mentioned nearly 600 herbsand their medicinal fea:
turesd.

Intheeighth and ninth century A.D., whichmay be
cong dered asIdamic golden age, many Iranian physi-
cianssuch asAvicennaand Rhazes made greet efforts
inthefield of herba medicine and wrote many worth-
whiletreatisesand booksalluding to medicina plants
such as“The Canon of Medicine” and “al-Hawi”. Ibn
d-Batar wasanother Mudim physicianwho lived dur-
ing thethirteenth century A. Dand wrote an enormous
pharmacopoeiacalled “Kitab al-jami li-mufradat al-
adwiyawaad-aghahiya’ listing nearly 1400 plants, foods
and medicind herbg™.

Folk medicine hasutilized variouskindsof plants
to cure different diseases. Plantago, a genus of the
family Plantaginaceae, isone of theseherbswhich has
been used for assorted intentionsin different parts of
theworld since centuriesago. P. lancel ota, d so known
asribwort plantain and narrow-leaf plantain, hasbeen
used to treat ulcers, bronchial catarrh and pharyngesal
mucositisand believed to have antimicrobia and nem-
aticidal properties®d. P. major, another speciesof this
genus, aso known asbroadleaf plantain hasbeen used
asaremedy for different kind of conditionsincluding:
skin diseases, Infectious diseases, tumors, highfever,
pains, colds, hepatitisand diseases of gastrointestinal
tract and respiratory organg”.

By deve oping chemotherapy, thetraditiona medi-
cinewasdragged into oblivion. Antimicrobia agents,
sncediscovery havemadeagresat differenceinthetreet-
ment of infectiousdiseases. The Introduction of penicil-
lin to the market in 1945, brought up the belief that
infectious diseases could be eradicated, but by emerg-
ingof theres stant and multi-drugresstant (MDR) strains
of pathogens, thisbelief seemsto beunreachabl€®. Es-
cherichia coli and Saphylococcus aureus are those
which soon devel oped antimicrobid resistance. MDR
strainsof E. coli are now isolated from both hospital's
and community with ahigh prevalence. S aureus
whichiscons dered asamgjor nosocomial pathogen,
soon becameresistant to penicillin, thefirst antibiotic
widely used to treat staphylococcal infections, by ac-
quiring the p—lactamase producing plasmid. Shortly af-
ter introduction of methicillin, asynthetic penicillin, me-
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thicillin-resistant S aureus (MRSA) strainswereiso-
lated in 19601*9. Nowadays S. aureus strains show
resi stance and reduced susceptibility to most available
antibiotics, aswell ascross-resistanceto awiderange
of antibioticg™.

Listeria monocytogenes, a gram-positive food-
borne pathogen responsiblefor severa out breaksin
past decades, isanother bacteriawhich hasgained re-
Sstanceagaingt many antibioticsincluding tetracycline,
gentamicin, chloramphenicol, erythromycin, streptomy-
cin, sulfamethoxazoleand rifampin duetothesd ective
pressure induced by misuse of antibioticsaswell as
their overuseg>*4, Furthermore, useof antibiotics, es-
pecially tetracycline, as supplementsin animal food,
which theningested by human, played aprobablerole
in devel oping antibiotic-resistant speciesof Listeria*.

According to what we mentioned, the emergence
of MDR pathogens has |ed to treatment failure and
caused agreat cost to health systems. Thus, making
use of natural sources seemsto be asolution to this
problem. Many studies have been doneduring the past
decadesto evauatethe antimicrobid effectsof differ-
ent kindsof herbs, including Plantagomajor, awel |-
known medicina herbin different cultures. Somere-
searchershave declared that P. major exhibitsantimi-
crobial effectson some pathogens®®.

Inthisresearch, wetried to determinethe antibac-
terid activitiesof Plantago major against Escherichia
coli, Staphylococcus aureus and Listeria
monocytogenes.

MATERIALSAND METHODS

Preparation of theextracts

P.major seedswere purchased from a credential
herb and spice grocery in Mashhad. Samplesthenwere
confirmed by the““Research center for plant sciences”
of Ferdowsi University. Samples then were sent to
“Johar-Taem” corporation for extraction. To determine
theweight of the desiccated substance of the extract,
specific amount was evaporated in 60 C, then trans-
ported to desi ccator and weighted by digital scale.

Prepar ation of the pathogens

The Saphylococcus aureus (ATCC 25923), Es-
cherichia coli (ATCC 25922) and Listeria
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monocytogenes (PTCC 1298) strainswere obtained
fromthe““Department of Food science & Technology”
of Ferdows Universty. The stocked pathogens, which
were stored in a-70°C refrigerator, were thawed at
room temperature and after cultivation on nutrient agar
wereincubated at 37°C for 18 hours.

In order to prepare the McFarland standard 0.5
mL of 0.048 M BaCl,, (Merck, Germany) was added
t099.5mL of 0.18 M H,SO,. The absorbance of the
standard was measured in aspectrophotometer to en-
surethat it wasinthe acceptablerange (0.08-0.13 at a
wavel ength of 625 nm)[¢,

Inoculumswere prepared by the growth method:
colonies, previoudy cultivated on Mueller-Hinton agar,
weretransferred to Mueller-Hinton broth by asterile
loop, thenincubated in 37°C until the visible turbidity
was the same as that of a 0.5 McFarland standard.
Then the absorbance was measured by a spectropho-
tometert,

Deter mination of theminimum inhibitory concen-
tration (MI1C)

To ascertain the MICs, we utilized broth micro-
dilution method. Ninety fivemicrolitersof Muller-Hinton
broth along with 5 pul of bacterial suspensions (0.5
M cFarland) wereadded to each plate of a96-well Serile
microtitretray. A hundred microliters of each dilution
wastransferred to theplates. Thefirst well wasfilled
with 11.6 mg/mL concentration of the aqueous extract
(2.05 mg/mL for dcoholic extract), thenthe concentra-
tionwashaf folded fromthenext well tothelast. Two
plates of each row were designated to be aspositive
(without the extract) and negative (without the organ-
ism) controls (Figure 1). One row for each extract

Figurel: MICtest
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(agueousand dcoholic) designated ascontrol row; eech
plateof the control rowsonly wasfilled with 95 uL of
Muller-Hinton broth along with100 uL of each dilution.
Thetray thenwasincubated at 37°C for 24 hours. Af-
ter that, dbsorbance of each platewasreadonan ELISA
reader.

To determinethe MICsof selected antibiotics(i.e.
gentamicin, chloramphenicol and erythromycin), stan-
dard antibiotic powderswere obtained, and stock so-
lutionsand dilution rangeswere prepared as suggested
by J. M Andrews?¥, In order tointerpret andillustrate
theresults, dataweretransformed to graphs by Slide-
Write

Deter mination of theminimum bactericidal con-
centration (MBC)

Previoudy prepared solutionsfor determiningMICs
were used to ascertain minimum bactericidal concen-
tration for both aqueous and a coholic extracts, aswell
asmentioned antibiotics. In order to do that, 10 uL. of
each plate was cultivated on nutrient agar and incu-
bated at 37°C for 24 hours. After incubation, the plate
with thelowest concentration which had no growth on
it wasconsidered asMBC.

Discdiffusion method

Disc diffusonwasperformed based on Kirby-Bauer
method. Ten pL of diluted extracts were inoculated on
blank discs. After cultivation of 15 pul of bacterial sus-
pension (0.5 McFarland) on Muéler-Hinton agar, discs
were placed on plates. Then after 24 hoursincubation

at 37°C, the diameter of inhibitory zones were mea-
sured™™.

RESULTS

The absorbance of each plate is mentioned in
TABLE 1. For Saphylococcusaureus, the minimum
inhibitory concentration of the aqueous extract was
0.022 mg/mL. The MIC rangefor this pathogen was
considered to be between 0.022 mg/mL and 0.045 mg/
mL (Figure 2). The MIC of the aqueous extract esti-
mated to be between 0.09 mg/mL and 0.181 mg/mL
against both E. coli and L. monocytogenes (Figures 3
& 4).

Thea coholic extract did not show any inhibitory
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Plate No.
Plate Contents 1 2 3 4 5 6 7 8 9 10 11 12
Extract Organism
S aureus 1106 0542 0.471 0.407 0.349 0.339 0.331 0.311 0.299 0.317 0.285 0.252
AGUEOUS E. coli 1.050 0.465 0.420 0.366 0.344 0.330 0.330 0.333 0.333 0.335 0.321 0.330
g L. monocytogenes  1.239 0.509 0.418 0.363 0.354 0.331 0.332 0.333 0.332 0.314 0.319 0.339
Control Row 1.055 0.478 0.386 0.375 0.360 0.336 0.328 0.310 0.291 0.288 0.026 0.311
S aureus 0.994 0.681 0.528 0.438 0.375 0.344 0.330 0.330 0.330 0.326 0.328 0.045
Alcoholic E. coli 0.964 0.584 0.364 0.368 0.364 0.328 0.318 0.301 0.308 0.300 0.297 0.027
L. monocytogenes  1.092 0.708 0.529 0.410 0.370 0.345 0.328 0.320 0.323 0.326 0.328 0.030
Control Row 0.643 0,510 0.350 0.315 0.284 0.269 0.240 0.156 0.173 0.150 0.029 0.063
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tion, no inhibitory zonewas detected with thedisc dif-
fusonmethod, and al pathogenswereres sant totested
concentrations.

Thediameter of inhibitor zones of antibiotic discs
meesured asfollows 20 mmfor gentamicinon S aureus,
25 mmfor Chloramphenicol on E. coli and 21 mmfor
erythromycin on L. monocytogenes.

DISCUSSION

Every plant has adefense mechanism against pests
and herbivores. Some uses mechanical defense, such
asthigmonasty, and some utilize chemica compounds
as defense mechanism. Plantsa so may produce anti-
microbiad metaboliteswhich can derangethegrowth of
microorganismg*®. Tannin isone of these compounds
which isbelieved to act as an antibacterial agent by
depriving the bacteria of essential proteind’?. Fla-
vonoidsareanother chemica substanceswhicharepro-
duced by some plants and are active against awide
range of microorganisms. These compoundsplay their
antimicrobid roleby bindingtothecdl membraneand
destroyingit??,

The mentioned compounds (i.e. Tannin and Fla-
vonoids) arepart of activeingredientsof the Plantago
major seeds and green parts; othersinclude: glyco-
sdes(suchasAucubin), plantaginis, mucilage, sgponin
and many other substances?. Aswediscussed before
some of these componentshaveantibacterid activities,
soit isexpected that Plantago major actsasan anti-
microbia agent. Thistheory was supported by our in-
quiry which proved theantibacterid activity of theague-
ousextract of P. maior, notwithstanding that the patho-
gens used in our study were completely resistant to
thed coholic extract.

Contrary to our results, Jamshidi et d. did not find
any antibacterid activity againgt S aureusfor theaque-
ousextract of P mgjor®, ButKiael et al. stated that P.
major possesses a noteworthy activity against S.
aureus®,

Although wewere not ableto determineMIC for
alcoholic extract of P. major, another study showed a
MIC of 20 mg/mL for the ethanolic extract. Metiner
also avowed that the methanolic extract of P. major
hasan anti-staphylococca activity withaMIC of 14.25
mg/mL %, Another survey conducted by Sharifaet d.

showed that the alcoholic extract also have activities
against E. coli?4,

Thesefindingsindicatethat pathogensareresstant
tolow concentrations of a coholic extract of P. magjor,
but at greater concentrationsthe extract showsmore
desirableeffects. Thesedivergenceaso could be due
to different methods of extraction and different partsof
plant which were used for extraction, aswell asthe
environment wherethe plant grew; becauseevery plant
has aunique growth pattern and itsfeaturesand even
itsingredientsarerelated to seasonal changes, westher,
soil and many other factorg?!.
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