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Dental plaque, biofilms of microorganisms on tooth surface, plays an important role in the development
of caries and periodontal disease. Our aim was to test in vitro antibacterial activity of some herbal
extracts against Actinomyces viscosus, Streptococcus mutans, Streptococcus sobrinus, Lactobacillus
fermentum, Lactobacillus casei and Eikenella corrodens. Hydro alcoholic (50:50) extracts of 6 plants
were taken using succilate method, then 4 dilutions of extracts (20, 40, 80, and 100% w/v, mg/ml) were
put on blood agar media and cultured with one of the bacteria using 4 mm paper discs. Antimicrobial
activities of these extracts were examined by disc diffusion method and mean of diameters of inhibition
zone of each bacterium in different dilutions was reported. (P<0.05) hydro alcoholic extracts of Punica
granatum and Trigonella foenum-graceum had strong antibacterial activity respectively, and their
antibacterial activities were significantly less than Chlorhexidine and more than Irsha and Miswak. The
hydro alcoholic extracts of Scrophularia striata and Fumaria parviflora showed less antibacterial
activity in comparison with the first two and it was significantly less than Chlorhexidine and Miswak
and more than Irsha. Carthamus tinctorius had the weakest antibacterial activity. We recommend more

studies to demonstrate practical approaches of using natural materials on the oral biofilms.

Key words: Herbal extracts, antibacterial, dental plague, chlorhexidine, essential oils.

INTRODUCTION

Periodontal disease is one of the most common health
problems in the human communities (Loesche, 1996) and
dental caries is still a common disease among children
and adolescents (Alm, 2008). Many developed countries
have shown a marked decrease in the prevalence of
dental caries in children over the past decades, however,
in many other developing countries caries prevalence has
been increased (Al-Malik et al., 2006). Gingivitis is one of
the most common forms of periodontal disease (Manson
et al., 2000) and around 100% of people aged 17 to 22
have gingivitis in different degrees (Vahabi et al., 2007).
Dental plaque, a biofilm of microorganisms on tooth
surface, plays an important role in the development of
caries and periodontal disease (Marsh, 1992). The
accumulation and metabolism of bacteria on teeth and
implants surfaces are considered the primary cause of
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caries, gingivitis, periodontitis, periimplantitis and breathe
(Newman et al., 2006). The accumulation of plaque on
teeth is a highly organized and ordered sequence of
events (Theodore et al., 2006). Cariogenic bacteria and
periodontopathic bacteria are present in dental plaque as
biofilms (Takarada et al., 2004).

Essentially, all oral bacteria possess surface
molecules that foster some type of cell-to-cell interaction
(Newman et al., 2006). Only a few specialized organisms,
primarily streptococci are able to adhere to oral surfaces
such as the mucosa and tooth structure (Theodore et al.,
2006). Mutans streptococci can colonize the tooth
surface and initiate plague formation by their ability to
synthesize extracellular polysaccharides from sucrose,
using glucosyltransferase (Jacquelin et al., 1995; Koo et
al., 2000). This sucrose dependent adherence and
accumulation of cariogenic streptococci is critical to the
development of pathogenic plaque (Koo et al., 2000). All
Streptococcus mutans serotypes such as Streptococcus
sobrinus (serotypes d, g and h) have been shown to have
significant potential to cause caries, but because of their



significant genetic and biochemical differences, they
should not be referred as simply as the single species S.
mutans (Theodore et al., 2006). S. mutans and
lactobacilli are acidogenic and acid uric bacteria and
seem to be the primary organisms associated with caries
in humans (Theodore et al., 2006). S. mutans are most
strongly associated with the onset of caries, whereas
lactobacilli are associated with active progression of
cavitated lesions (Theodore et al., 2006). Bacterial
attachment to preexisting plaque is studied by examining
the adherence between different bacterial strains (co
aggregation) (Newman et al., 2006). One of the best
characterized interactions is the adherence of
Actinomyces viscosus through surface fimberiae to
polysaccharide receptor on cells of Streptococcus
sanguis (Newman et al., 2006). These types of
interactions are thought to be of primary importance in
the colonization of the periodontal environment (Newman
et al., 2006). The further accumulation of plaque around
the gingival and subgingival region may lead to a shift in
its microbial composition from streptococcus-dominated
to a larger number of Actinomyces spp. and an increased
number of capnophilic and obligatory anaerobic bacteria,
such as Porphyromonas gingivalis (Marsh, 1994). Both
streptococci and actinomycetes which are facultative
anaerobes and seem to be involved in root caries and
periodontal disease, respectively (Schiupbachet al., 1995;
Slots et al.,, 1992), and doubling times for microbial
populations during the first 4 h of development are less
than 1 h (Newman et al., 2006). Consequently, these two
groups of primary colonizers are taught to prepare a
favorable environment for later (secondary) colonizers,
which have more fastidious growth requirements
(Newman et al., 2006). The microorganisms primarily
considered secondary colonizers fell into the green
(includes Eikenella corrodens), orange, or red complexes
(Newman et al., 2006). E. corrodens, a fastidious, slow
growing, gram negative and rod shaped bacteria that is
part of the normal human oral flora, has been isolated
from a variety of infections associated with human oral
flora (Goldstein et al., 1983). This organism is implicated
as a human periodontopathogen and may also cause
extra oral infections (Chen et al., 1992).

Recent advances in microbiology and host defense
studies allow clinicians to couple conventional mecha-
nical therapy with locally and systemically delivered
antimicrobial and host modulation agents (Newman et al.,
2006). Mechanical procedures such as root planning is
hard and takes usually more than one visit schedule and
can cause wearing of enamel (Lindhe et al., 2008);
moreover, improved understanding of the infectious
nature of dental disease has dramatically increased
interest in chemical methods of plaque control and holds
great promise for advances in disease control and
prevention (Newman et al.,, 2006). Chemical plaque
control has been shown to be effective for both plaque
reduction and improved wound healing after periodontal
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surgery; moreover it can augment mechanical plaque
control procedures (Newman et al., 2006). Antimicrobial
agents against oral microorganisms, especially those
contributing to sub and supra gingival biofilm formation,
play an important role in the prevention of dental caries,
and periodontal disease (Groppo et al., 2008). Since
some chemical materials including Chlorhexidine can
cause brown staining of the teeth (Lindhe et al., 2008;
Newman et al., 2006), tongue and silicate and resin
restorations transient impairment of taste perception
(Newman et al.,, 2006), toxic effects on connective
tissues, dryness and soreness of oral cavity (Lindhe et
al., 2008), allergic reactions in patients especially Asians
(Ciancio, 1995) and oral desquamation in children
(Almas, 2002), use of herbal agents can be a useful
alteration.

Herbal products have been used since ancient times in
folk medicine, involving both eastern and western
medical traditions (Groppo et al., 2008). Many plants and
plant-derived antimicrobial components are used in folk
lone therapeutics for the treatment of periodontal
disorders and for the purposes of oral hygiene (Tichy et
al., 1998). Some have been evaluated for possible use in
modern medicine, while thousands of other potentially
useful plants have not been tested (Tichy et al., 1998).
During the last two decades, the development of drug
resistance as well as the appearance of undesirable side
effects of certain antibiotics has lead to the search of new
antimicrobial agents mainly among plant extracts with the
goal to discover new chemical structures which overcome
the foregoing disadvantages (Enne et al.,, 2001;
Marchese et al., 2001; Poole, 2001; WHO, 2001). A wide
range of antimicrobial agents and herbal products are
added to dentifrice and mouth rinsing solutions with the
aim of preventing carries or biofilms formation (Groppo et
al., 2008).

Several in vitro studies have indicated that Salvadora
persica contains substances that possess dental plaque-
inhibiting and antimicrobial properties against oral
microbes (Manson et al., 2000; Almas, 1999; Baghie et
al.,, 1994; Abdeirahman et al., 2002; Shahidi, 2004).
Methanolic extracts of seeds of Carthamus tinctorius had
antibacterial activity against Bacillus cereus (Shahidi,
2004), some gram-positive and some multi resistant
bacteria (Mothana et al., 2008). Methanolic extract of
Punica granatum's flowers had great antibacterial and
antifungal effects (Haghighati et al., 2003), and the hydro
alcoholic extract of its fruits was very effective against
dental plague microorganism (Menezes et al., 2006).
Crude ethanolic extracts of leaves of Trigonella foenum-
graecum demonstrated more antibacterial activity with
less antifungal activity (Aqil et al., 2003).

Considering that only a few studies have been reported
on the in vitro effect of these herbal extracts against oral
pathogens and a great demand in dentistry for new and
better substances to inhibit or suppress bacteria and
biofilm formation, improve the quality of dental treatment,
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Table 1. List of plants and their extracted parts used in the study with references to their source

Scientific name English name Vernacular name (in source) Part extracted Source

Salvadora persica Tooth brush tree Miswak Roots Saudi Arabia, Mecca
Punica granatum Pomegranate Golnar Flowers Iran, Karaj
Trigonella foenum-graecum  Fenugreek Shanbalile Seeds Iran, Karaj
Scrophularia striata Figworts Teshnedary Arial parts Iran, llam

Fumaria parviflora Fumitory Shahtare Avrial parts Iran, Karaj
Carthamus tinctorius Safflower Golrang Flowers Iran, Qazvin

Figure 1. A: Soxhelet apparatus; B: Rotaevaporatory system; C:

and facilitate some dental procedures; this study have
been designed to evaluate the in vitro antimicrobial
activity of these extracts on some oral micro organisms
and compare them with Chlorhexidine, one essential oil
mouth wash (Irsha) as the positive control and Miswak
extract as the bench mark control.

METHODS
Preparation of the extracts

Plant species evaluated in the study are listed in Table 1. Six plant
species, being used by Iranian native people, were collected from
different regions of Iran and identified by pharmacognosy
department, Tehran University, Iran.The air-dried plant parts
powdered using a mechanical grinder and was extracted by
ethanol- water solution (50:50) (Vahabi et al., 2007; Kartal et al.,
2003), using a soxhlet apparatus (Figure 1A). In order to evaporate
its water and alcohol, the rotaevaporatory system was used (Figure
1B). All extracts were kept in —20°C. Before starting the
antimicrobial assay, extracts were soluted in distilled water in

Plants extract after fully evaporation which is tar shape.

proportion of 1/20% weight to volume (w/v), this was the maximum
concentration that could pass through the Millipore filter (30 mm in
diameter, Orange scientific, Gyro disc CA-PC, FD0055-2), and then
each solution was sterilized by the filters, gathered in sterile tubes
and kept in —20°C.

Bacterial strains

The following 6 bacterial strains were used in this study: A. viscosus
PTCC (Persian Type Culture Collection) 1202, S. mutans PTCC
1683, S. sobrinus PTCC 1601, Lactobacillus fermentum PTCC
1638, Lactobacillus casei subsp. casei PTCC 1608, and E.
corrodens PTCC 1391; all bacterial strains were prepared in the
form of standard and Lyophilized from IROST (Iranian Research
Organization for Science and Technology).

Culture media and inoculums

We used Sheep blood agar base (Disco 241820) for S. mutans, S.
sobrinus and E. corrodens, brain heart infusion agar (Disco 0045)
for A. viscosus and Lactobacilli MRS broth for L. fermentum and L.
casei (Disco 288130). Each bacterial strain was cultured in the
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Figure 2. Different stages of preparing bacteria culture media: A: Sheep Blood; B: Preparing sheep blood agar media; C:
pouring the prepared media in 10 mm diameter plates; D: Marking plates with different numbers.

suitable and specific condition determined by Iranian Research
Organization for Science and Technology, after 18 to 24 h
suspensions of bacteria which were adjusted spectro-
photometrically to match the turbidity of a McFarland 0.5 scale,
1.5x108 Colony Forming Unit per milliliters (CFU/ml), were prepared
for each strain, using sterile water. Suspensions was diluted 100-
fold in sterile water and added to Blood agar media which was
sterile and reached to 45°C. Inoculated media was poured in
different plates (with the depth of 3 to 5 mm) and kept at
temperature of 4°C for 24 h. (Figure 2A, B, C and D).

Assay of antibacterial activity

Screening plant extracts for their antibacterial activity was
conducted using the agar disc diffusion method (Bauer et al., 1966;
NCCLS, 2001; NCCLS, 2004). At first, bacteria were cultured in
Sheep blood agar media, after 18 to 24 h, suspensions of bacteria
(0.5 Mac Farland) were prepared using sterile water and then blood
agar medias were inoculated by sterile swabs. After 15 m, 4 mm
sterile blank paper disks were aseptically put on agar surfaces and
immediately impregnated with different dilutions of extracts. The
first blank disk was impregnated with 100% w/v of the extracts and

the others with 80, 40 and 20% wl/v, respectively. Plates were
incubated for 18 to 24 h, then the zones of inhibition measured and
the average of diameters noted. All these procedures were done for
Chlorhexidine and Irsha mouth washes, also (Figure 3A, B).

Statistical analysis
The data from zones of inhibition of growth of each microorganism
in different extracts concentrations were compared by non-

parametric  Kruskal-Wallis test. Statistical significance was
determined at the level of P<0.01.

RESULTS
Salvadora persica
Among all six examined bacterial strains, it was more

effective against L. fermentum and A. viscosus and its
antibacterial activity against S. sobrinus was less than
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Figure 3. A: Zones of inhibition of Scrophularia extract against S. mutans, B: zones of inhibition of P.

granatum extract against E. corrodens.

other bacteria. S. persica (Miswak) had the most
antibacterial activity at 100% w/v. At this concentration its
inhibition zones were significantly less than chlorhexidine
and more than Irsha mouth wash in all bacteria
examined.

Punica granatum

Among all six bacterial strains examined, it was more
effective against Eikenella corrodence and A. viscosus
and its antimicrobial effect against L. fermentum was less
than other bacteria. Punica had the most antibacterial
activity at 100% w/v, at this concentration its inhibitions
zone were significantly less than chlorhexidine and more
than Irsha and Miswak in all the bacteria examined,
except for E. corrodens Punica’s antimicrobial activity
against E. corrodens was significantly more than
chlorhexidine, Irsha and Miswak in all concentrations
examined.

Trigonella foenum-graecum

It caused no zone of inhibition against S. sobrinus and it
had just a slight antibacterial activity against A. viscosus.
At 100% w/v (its most effective concentration); its
inhibition zone was significantly less than Chlorhexidine
and more than Irsha (except for S. sobrinus which was
less than Irsha). Trigonella’s inhibition zone in L.
fermentum, L. casei subsp. casei, E. corrodencs and S.
mutans was significantly more than Miswak and in A.
viscosus and S. sobrinus was significantly less than
Miswak.

Scrophularia striata

At 100% wl/v, its inhibition zones against all examined
bacteria were significantly less than Chlorhexidine.
Scrophularia ‘s zones of inhibition against L. casei and L.
fermentum significantly were more than Irsha and
Miswak, against S. sobrinus and A. viscosus was equal
to Irsha and less than Miswak, against S. mutans was
less than Miswak and more than Irsha and against E.
corrodens was equal to Miswak and more than Irsha.

Fumaria parviflora

It caused no zone of inhibition against E. corrodens. At
100% w/v (it's most effective concentration); its inhibition
zone was significantly less than Chlorhexidine. Fumaria’s
inhibition zones against L. casei, L. fermentum and A.
viscosus were significantly more than Irsha and less than
Miswak; against S. mutans and S. sobrinus were more
than Miswak and Irsha and against E. corrodens were
less than Irsha and Miswak.

Carthamus tinctorius

It caused no zones of inhibition against A. viscosus, S.
sobrinus, L. casei, L. fermentum. At 100% wl/v, its
inhibition zones were less than Chlorhexidine against all
bacteria; and significantly more than Miswak and Irsha
against S. mutans and significantly more than Irsha and
less than Miswak against E. corrodens.

DISCUSSION
The result of this study showed that totally the hydro



alcoholic extracts of P. granatum, and T. foenum-
graceum, had strong antibacterial activity, respectively
and their antibacterial activity was significantly less than
Chlorhexidine and more than Irsha and Miswak. The
hydro alcoholic extract of Scrophularia striata and F.
parviflora showed less antibacterial activity in comparison
with the first 2 ones and it was significantly less than
chlorhexidine and Miswak and more than Irsha. C.
tinctorius had the weakest antibacterial activity and it was
significantly less than Miswak, Chlorhexidine and Irsha
mouthwashes.

S. persica is a medical plant whose roots, twigs or
stems have been used over centuries as oral hygiene
tools in many parts of the world (Al-Sabawi et al., 2007)
and has been reported to have many pharmaceutical
effects such as anti plaque, anti caries, anti-inflammatory
and antiviral properties (Almas, 1993; Daruot et al.,
2000), even more, low dental caries among Miswak users
has been reported in epidemiological studies (Almas,
2004). It was shown in different in vitro and in vivo
studies that alcoholic and aqueous extracts of S. persica
against different aerobic and anaerobic bacteria like S.
mutans and E. corrodens had showed strong
antimicrobial activity (Abdeirahman et al., 2002,
Poureslami et al., 2007; Al-Bayati et al., 2008; Darout et
al., 2008) which this result was in lined with our study,
even the in vivo studies showed that using Miswak,
Miswak extract and Persica mouth wash reduced salivary
bacteria count and resulted in improved gingival health
and lower carriage rate (Almas, 2004; Kalessi et al.,
2004). Such antimicrobial effect of alcoholic extract of S.
persica is believed to be due to contents of chlorides,
tannins, trimetylaminesalvadorine, nitrate, thiocynate and
sulphor (Almas, 1993; Darout et al., 2000). Sulfated
compounds and isothiocyanate are known to be
responsible for antibacterial effects of the plant, while
fluoride and calcium salts are quite effective in preventing
dental caries (Darout et al., 2000; Ezmirly et al., 1981;
Darout et al.,, 2002). Trimethylamine is known in
decreasing plaque accumulation. Tannins, tannic acid
and benzyl isothiocyanate, are known to have
antimicrobial effects and help the healing of gum
inflammation (Ezmirly et al., 1981; Al Sadhan et al., 1999;
Latif et al., 1995). Results of some studies reported low to
moderate antimicrobial activity for S. persica ethanolic
and water extracts (Almas, 1999; latif et al., 1995; Almas
et al., 1999; Almas et al., 1999; Sofrata et al., 2008) and
showed the Miswak pieces embedded in agar or
suspended in the air above the agar plate clearly
demonstrated much stronger inhibitory effects than the
aqueous Miswak extract (Sofrata et al., 2008), in addition,
Al-Sabawi et al. (2001) showed that inhibitory effect of
ethanolic extract of S. persica is not significantly less than
0.2% Chlorhexidine (Al-Sabawi et al., 2007), which these
two results are against our findings.

Punica granatum Linn. is a shrub or small tree native to
Asia (Machado et al., 2002). Photochemical screening
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of ethanolic extract yielded positive results for sterols,
flavonoids, triterpens, phenols and tannin is well
established (Voravuthikunchai et al., 2005). The antibiotic
activity of the extract of P. granatum is associated to
tannin phytoconstituents and alkaloids found in leaves,
roots, stem and fruits (Silva et al., 2008); there is a
growing interest in using tannins as antimicrobial agents
in caries prevention (Scalbert, 1991). The antimicrobial
activity of P. granatum has been widely investigated
(Menezes et al., 2006; Pereira et al., 2006; Vasconcelos
et al.,, 2003; Muangsan et al., 2008). Ethanolic, water,
Methanolic and acetone extract of P. granatum showed
strong antimicrobial activity in different investigations
done on both gram-positive and gram-negative non-oral
bacteria (Haghighati et al., 2003; Machado Thelma et al.,
2002; Voravuthikunchai et al., 2005, Silva et al., 2008;
Muangsan et al., 2008; Reddy et al., 2007; Duraipandyan
et al., 2006; Aqil et al., Rani et al., 2004; Naz et al., 2007,
Negi et al., 2003; Meléndeza et al., 2006). Kakiuchi et al.
(1986) and Pereira et al. (2006) examined a gel derived
from P. granatum, the glucan synthesis and its
antimicrobial action gave this gel an effective control of
the already formed biofilm. Just a few researches done
on oral bacteria; hydro alcoholic extract from P. granatum
fruits showed very effective activity against dental plaque
microorganisms in an in vivo study done by Menezes et
al. (2006) had appropriate effects on the microorganisms
in comparison with Chlorhexidine. All the studies were in
accordance with ours, but studies which have been done
on oral bacteria were rare.

T. foenum-graceum seeds (Billaud, 2001) and leaves
(Sharma et al.,, 1996) are used as an ingredient in
traditional medicine and have been reported to exhibit
pharmacological properties which have different
therapeutic effects, for example Saponins and
Fenugreekine of its seeds introduced as anti-
inflammatory, antiviral and antimicrobial elements of the
plant (IHP, 2002). In our study, T. foenum-graceum
extract was one of the strongest antibacterial extracts
with inhibition zones between 0 to 18 mm. No report was
found about the effect of T. foenum-graceum on oral
bacteria. It was shown that T. foenum-graceum extract
had a strong and broad spectrum antimicrobial activity
(Shahidi, 2004), which was in lined with our study.
Alzoreky et al. (2003) reported that T. foenum-graceum
was not active (no inhibition zone) against any strains at
tested concentrations (Alzoreki, 2003).

Different species of the genus Scrophularia
(scrophulariaceae) have been used in traditional
medicine to treat a wide diversity of disease, of which
dermatosis (Viola, 1966) and inflammatory affections
(Swiatek, 1970) stand out. Whereas no reports about S.
striata were found, the extracts of other species of
Scrophularia namely Scrophularia nodusa (Swiatek,
1970), Scrophularia oldhami (Won Sick Woo, 1963),
Scrophularia  frutescens, Scrophularia sambucifolia
(Fernandez etal., 1996) and Scrophularia ningpoensis
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(Tong et al.,, 2006) exhibited antibacterial and anti-
inflammatory effect. In an investigation done by Stavri et
al. (2006), antibacterial natural products of extracts of the
whole plant of Scrophularia deserti were studied and 3 of
the 8 components isolated from this plant exhibited
antibacterial activity. In our study, S. striata showed
moderate antibacterial activity against all the species
examined, may be its antibacterial activity can be
attributed to the presence of phenolic acids, like other
species of this genus.

In the traditional medicine, lots of therapeutic benefits
introduced for F. parviflora and its mouthwash was known
to be useful in reducing gums inflammation (IHP, 2002).
Antioxidant and antilipoperoxidant activities of Alkaloids
and phenolic extracts of eight Fumaria species (include
F. parviflora) was examined against some microorga-
nisms (SouJjek et al., 2007). For F. parviflora, no reports
were found about its antimicrobial activity. However,
Parekh and Chanda (2007) have evaluated antibacterial
activity of Fumariaindica (Haussak) Pugsley's seeds
aqueous and ethanol extracts against selected members
of Enterobacteriaceae (Parekh and Chanda, 2007). In
lined with our study, no strong antibacterial effect was
found for Fumaria. None of the investigations screened
the antibacterial activity of C. tinctorius on oral bacteria. It
was reported that crude extract of C. tinctorius did not
have very strong antimicrobial activity against some
gram-positive bacteria and had no effect against gram-
negative bacteria which this result is in lined with our
study’s (Mothana et al., 2008); however, our study this
plant had moderate antibacterial activity against E.
corrodens in comparison with our gram-positive bacteria.
Mehrabian and Ramzi reported that the aqueous extract
of C. tinctorius had the most microbiocidal effect in
comparison with other solvents used (Mehrabian et al.,
2000), which is against our results. This difference may
be because of the differences in our solvents or bacteria
we worked on.

Antimicrobial activity of Shiitak mushrooms (Hirasawa
et al., 1999) and Bakuchiol (Katsura et al., 2001) extracts,
herbal dentifrices (Lee Sean et al., 2004) and silver
nitrate (Spacciapoli et al., 2001) were assayed against
Streptococcus spp., Actinomyce spp, Lactobacillus spp.
and E. corrodens and most of these bacteria showed
sensitivity to these materials and in some of these
studies, this antimicrobial effect was satisfactory in
comparison with Chlorhexidine and not very different
from the positive controls they used; these results are in
line with our study. Van der Weijden et al. (1998) and
Sher et al. (2011) in the separate studies reported that
their mixed herbal extract mouthwash showed a weak
antibacterial effect against oral bacteria on their
experimental and dental plaque model study,
respectively, that is against our result and the different
results is probably because of different conditions of the
mouth and in vitro media. Extract diluting in saliva content
that can change the essence of these extracts, possible

absorbance of the material by oral mucosa or dental
tissue, pH of the saliva and its effects on the function of
bacteria and extracts, the amount of CO; in the mouth,
interference of several bacteria to induce gingival disease
and different bacterial resistance on the oral context are
all factors that makes some difficulties to compare the
results of these studies with other in vitro studies.

It should be pointed out that in none of the studies in
our literature, the antibacterial activity of herbal extracts
or mouthwashes was assayed against L. casei subsp.
casei and the studies worked on L. fermentum and E.
corrodens and A. viscosus in aerobic conditions were
very rare. Successive isolation of botanical compounds
from plant material is largely dependent on the type of
solvent used in the extraction procedure (Parekh and
Chanda, 2007). The traditional healers use water
primarily as the solvent, but Parekh and Chanda (2007)
found that plant extracts prepared with methanol and
ethanol as solvents provided more consistent
antimicrobial activity and some of the studies in our
literature reported that the ethanolic extract was found to
be the most effective one (Abdeirahman et al., 2002;
Negi et al., 2003), however, some studies demonstrated
that the antimicrobial activity of the aqueous extract they
used was as strong as their alcoholic extract (Muangsan
et al., 2008; Rani et al., 2004), and even some studies
reported better effects of their agueous extract (Al-Bayati
et al., 2008; Aqil et al., 2005).

The differences in extraction processes and solvents,
antimicrobial assays and resistance of bacteria towards
different drugs due to modification of the target site, by
pass of pathways, decreased uptake of the antimicrobial
agent, enzymatic inactivation or modification of the drug,
solubility and diffusion of active compounds in agar
media, beside different condition the herbal extracts face
the bacteria, which can be influenced by the study design
(in vivo vs. in vitro), can cause different results and
reports about the efficacy of different herbal extracts.

As our study was the primary screening antibacterial
activity of these extracts, assaying minimum inhibitory
concentration (MIC) and minimum bactericidal con-
centration (MBC) of them are suggested in order to make
the results more subjective. These findings can form the
basis for further phytochemical studies to isolate active
compounds, elucidate the structures, evaluate them
against wider range of bacterial strains, dental plaque
and in vivo models and tested them for their safety and
efficacy to find new therapeutic principles against
infectious disease. Further investigations are warranted
to determine whether mouth rinses and other oral
preparations with antibacterial effects might be
determined from these plants.
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