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Dental diseases are a major health concern in Nigeria. This study was designed to
investigate the antibacterial activity of five different toothpastes on the bacterial isolates
present in the mouth of students of the Federal Polytechnic Ede, Osun State. Thirty
students of the institution were enrolled in this study. Plaque samples were collected from
their teeth using floss and the following microorganisms were isolated from the samples;
Streptococcus pyogenes, Streptococcus mutans, Streptococcus pneumoniae,
Staphylococcus aureus, Staphylococcus epidermidis, Micrococcus luteus, Enterococcus
faecalis and Acinetobacter baumanii. Antibacterial activity of each test toothpaste coded
as Tb1 - Tb5 was tested against each identified bacterium using Agar well diffusion
method. Varying degrees of antibacterial activity were displayed by each of the test
toothpastes against all the bacteria isolated in this study. Test toothpastes Tb1 and Tb2
inhibited the growth of almost all the bacterial isolates except E. faecalis and A. baumanii
respectively while two or more bacteria exhibited resistance against toothpaste brands Tb3,
Tb4 and Tb5 with Tb3 demonstrating the least antibacterial activity. To achieve good oral
health, there is need to balance up active ingredients to appropriate levels in all toothpastes
so that in addition to providing protection against sensitivity, they can also protect the
teeth from dental diseases caused by bacteria.

Introduction
Good oral health is a state of being free from
oral infections, oral sores, chronic mouth
pain, gum disease, tooth decay, tooth loss, and
other oral disorders that limit an individual’s
capability in biting, chewing, smiling and
speaking. Such limitations can affect the
psychology and facial appearance of such an
individual. Oral cavity has favorable

physicochemical conditions like warmth and
moistness for the growth of a diverse range of
microorganisms including bacteria, archaea,
mycoplasma, virus, protozoa, and fungi. Of
them all, bacteria are the most numerous with
over three hundred types in the mouth
(Roberts, 2005). In individuals, bacteria
colonize the tooth surface at the neck region
and form dental biofilm popularly known as
plaque which is a major cause of the
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development of dental caries which itself
constitutes one of the most common dental
diseases in different parts of the world (Narhi,
et al., 1994; Benson et al., 2004; Williams
and Cummins, 2003). The microbial
community in Plaques are able to display
pathogenic synergism and restrict the
penetration of antimicrobial agents thus they
need to be carefully brushed out with
toothbrush and good toothpaste containing
active ingredients or antibacterial agents in
order to suppress growth of bacteria and
prevent different kinds of dental diseases
(Nwakanma et al., 2014; Prasanth, 2011).
The active ingredients in toothpastes vary
among different types of toothpastes. Natural
or herbal toothpastes are those without
fluoride but with natural ingredient such as
sodium chloride and plant extracts like lemon,
rosemary, sage, chamomile, Echinacea,
rhatany, peppermint and myrrh while
Chemical based toothpastes contain abrasives,
fluoride,
anti-tartar
agents,
sodium
bicarbonate, enzymes, to enhance the
antibacterial properties of saliva, xylitol, a
non-sugar sweetener, detergent among others.
Herbal ingredients have several benefits;
Chamomile has anti-inflammatory effect,
Echinacea has immune stimulatory property,
Sage and Rhatany have anti-hemorrhagic
properties, Myrrh is a natural antiseptic and
eliminates bad breath, Pepperminth oil has
analgesic and anti-inflammatory properties
while Rosemary is antiseptic (George and
Bath,2008; Pourabbas et al., 2005; Prasanna
et al., 2011). On the other hand, Fluoride in
contemporary toothpastes strengthens teeth
and prevents their deterioration by making the
teeth more resistant to acid attacks from
plaque bacteria and sugars in the mouth
(Machiulskiene et al., 1998).
There is a wide array of toothpaste brands in
different markets in Nigeria which are either
of local/foreign origin or of herbal/chemical
composition from which consumers make

their choices based on different parameters
such as prices, packaging, long-standing
brand name among other things but not
necessarily based on quality. This study was
therefore designed to test the efficacy of some
of the toothpaste brands (Herbal and chemical
based) sold in local markets in Nigeria against
dental caries bacteria.
Materials and Methods
All materials including media, glass wares
and bench surfaces were adequately sterilized
and five (5) unexpired brands of toothpastes
coded as Tb1-Tb5 were purchased from a
local market in Ede. Tb1 and Tb2 were herbal
toothpastes while Tb3, Tb4 and Tb5 were
contemporary or chemical based toothpastes.
Collection of samples
A sterile swab was moistened with normal
saline and was rubbed on the surface of the
dental plaque of each of the twenty students.
A new sterile swab was used for each student
respectively. The samples were stored
separately in new sterile polythene bags after
which they were immediately transported to
the laboratory for examination.
Isolation of bacteria
Each swab was inoculated unto sterile
Nutrient agar, Mac-Conkey agar and blood
agar prepared according to manufacturers’
instruction. The plates were incubated at 37 C
for 24 hours after which developed colonies
were sub cultured. Pure cultures were stored
in slants at 4 C.
Characterization
bacteria isolates

and

identification

of

The isolates were characterized and identified
based on their cultural characteristics, grams
stain and biochemical reactions.
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Antibacterial activity of test toothpastes on
the identified bacteria isolates using agar
well diffusion method
Broth culture of each test organism was
prepared in peptone water and allowed to
stand for eighteen hours. 0.1ml of the broth
culture of each test organism was then added
to 20ml sterile molten nutrient agar which had
already cooled to 440C. The bottles were
gently rotated to mix the inoculums with the
media and these were then poured into
properly labeled sterile petri-dishes. The
seeded media were allowed to set and holes
were bored on the seeded media using a
sterile cork-borer. Stock solution of each test
toothpaste was then prepared by dissolving
1.0g of each test toothpaste in 2mls of sterile
water contained in separate and appropriately
labeled test tubes and 0.5mls of each stock
solution was then pipetted from each test tube
into the bored holes (wells). The plates were
labeled appropriately and allowed to stand for
one hour to enhance proper diffusion of the
toothpaste into the seeded medium. They
were then incubated at 350C for 24 hours after
which the clear zones of growth inhibition
around the wells were measured and recorded
in millimeter (mm) respectively.
Results and Discussion
A total of eight (8) bacteria isolates were
isolated from the dental samples of thirty (30)
students of the Federal Polytechnic Ede, Osun
state. Bacterial isolates identified were:
Streptococcus
pyogenes,
Streptococcus
mutans,
Streptococcus
pneumoniae,
Staphylococcus
aureus,
Staphylococcus
epidermidis,
Micrococcus
luteus,
Enterococcus faecalis and Acinetobacter
baumanii (Table 2).
Varying degrees of antibacterial activity were
displayed by each of the test toothpastes
against all the bacteria isolated in this study.

Compared to the other four toothpastes, Tb1
displayed the widest zones of inhibition
against all the susceptible bacteria and
inhibited the growth of all the bacteria isolates
except for Enterococcus faecalis which was
resistant to its effect after 24 hours. Tb2 was
also observed to inhibit the growth of all the
bacterial isolates except that of Acinetobacter
baumannii. The inhibitory effect manifested
by these two herbal toothpastes could be
because they contain natural antibacterial
agents which are more effective in killing
bacteria than the ones in the regular tooth
pastes (Tsyarini et al., 2003). Two of the
isolates in this study, Enterococcus faecalis
and Acinetobacter baumannii dispayed
resistance to Tb4. Resistance was also
observed
by
Enterococcus
faecalis,
Acinetobacter baumannii and Streptococcus
epidermidis against Tb5. On the other hand,
all the bacterial isolates in this study were
resistant to Tb3 except Streptococcus
pneumoniae and Staphylococcus aureus
(Table 3).
The study revealed that four (4) out of the five
(5) test toothpastes in this study exhibited
good levels of effectiveness against the
bacterial isolates as revealed by the
effectiveness percentages in Table 4. The two
natural/herbal toothpastes Tb1 and Tb2
displayed the highest effectiveness activity of
87.5% respectively. This is similar to the
findings of Shweta et al., (2017) and could be
attributed to the presence of herbal
ingredients like Babool and Neem extracts in
natural/herbal tooth pastes (Sharma et al.,
2014) as these extracts have been shown to
possess astringent and antiseptic activity
(Lakshmi et al., 2015) and have also been
shown to be very effective at treating and
preventing dental infection (Bhambal et al.,
2011). The study also revealed that the
chemical toothpastes Tb4 and Tb5 exhibited
effectiveness activity of 75.0% and 62.5%
respectively while the lowest percentage of
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effectiveness activity of 25.0% was exhibited
by the chemical toothpaste Tb3. These results
correlate with the result of the work done by
Subramonian et al., (2016). The low
percentage of effectiveness activity of the
tooth paste brand Tb3 could be attributed to
the fact that Tb3 is mainly formulated to
relieve the pain of sensitivity in teeth and as
such may not contain the active ingredient

fluoride in the right concentration as fluoride
containing toothpastes have been found to be
highly effective against oral acidogenic
bacteria (Chadrabhan et al., 2012; Maripandi
et al., 2011).
Over all, Tb1 and Tb2 are the most active of
all the test toothpastes followed by Tb4 and
Tb5 while Tb3 is the least active.

Table.1 Growth of isolates on different culture media
Isolate Code
JA
JB

JC

JD

JE
JF
JG

Nutrient agar
Bright yellow circular
colonies with regular edges
Smooth cream colonies
with entire edges

Blood agar
Gamma
haemolysis

No growth

Gamma
haemolysis
White
smooth
raised Beta haemolysis
circular
colonies
with
entire margin
Beta haemolysis
Light
Yellow
circular
colonies
White colonies
Gamma
haemolysis
Alfa haemolysis
Yellow colonies
Alfa haemolysis
Grey, mucoid colonies
Beta haemolysis

JH
Smooth,
colonies

pale

yellow
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Mac-Conkey
Growth

No growth

No growth

No growth
No growth
No growth

Growth
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KEY C –Capsulated,

Voges
Proskauer

Indole test

Methyl Red

Nitrate
reduction

Arabinose
fermentation

Glucose
fermentation

Lactose
fermentation

Maltose
fermentation

Mannitol
fermentation

Ribose
fermentation

Sucrose
fermentation

Organism

-ve
-ve
+ve
-ve
-ve
-ve
-ve

Urease

NM
NM
NM
NM
NM
NM
NM
NM

Catalase

NS
NS
NS
NS
NS
NS
NS
NS

NC
NC
NC
C
C
C
C
C

Citrate

Motility

+ve
+ve
+ve
+ve
+ve
+ve
+ve
-ve

Coagulase

Spore

Cocci
Cocci
Cocci
Cocci
Cocci
Cocci
Cocci
Coccobacilli

Gram
staining
reaction
Capsule

JA
JB
JC
JD
JE
JF
JG
JH

Cell shape

Isolate code

Table.2 Morphological and Biochemical Characterization of the Bacteria Isolates

-ve
-ve
-ve
+ve
-ve
+ve
+ve
+ve

+ve
-ve
+ve
-ve
+ve
-ve
-ve
+ve

+ve
-ve
+ve
-ve
+ve
-ve
-ve
+ve

-ve
+ve
+ve
-ve
+ve
+ve
-ve
-ve

-ve
-ve
-ve
-ve
-ve
-ve
-ve
-ve

-ve
-ve
+ve
-ve
+ve
-ve
-ve
-ve

-ve
+ve
-ve
-ve
+ve
-ve
-ve
+ve

-ve
-ve
-ve
-ve
-ve
-ve
+ve
-ve

+ve
+ve
+ve
+ve
+ve
+ve
+ve
+ve

-ve
+ve
+ve
+ve
+ve
+ve
+ve
-ve

-ve
+ve
+ve
+ve
+ve
+ve
+ve
-ve

+ve
+ve
+ve
-ve
-ve
+ve
-ve
-ve

+ve
+ve
+ve
-ve
+ve
-ve
-ve
-ve

-ve
+ve
+ve
+ve
+ve
+ve
+ve
-ve

M. luteus
E. faecalis
S. aureus
S. pyogenes
S. epidermidis
S. mutans
S. pneumoniae
A. baumannii

NC –Non capsuated, NS- Non sporing, M- motile, NM - Non motile, +ve -Positive, -ve -Negative

Table.3 Zone of inhibition of the test organisms after 24 Hours
Test organism
Streptococcus pyogenes
Streptococcus mutans
Streptococcus pneumoniae
Staphylococcus aureus
Staphylococcus epidermidis
Micrococcus luteus
Enterococcus faecalis
Acinetobacter baumannii

Tb1
31.0
33.0
22.0
25.0
16.0
30.0
00.0
11.0

Tb2
28.0
32.0
20.0
22.0
14.0
27.0
10.0
0.0

Tb3
0.0
0.0
10.0
11.0
0.0
0.0
0.0
0.0

Tb4
27.0
30.0
20.0
23.0
15.0
27.0
0.0
0.0

KEY Tb1-Tb5: Toothpaste brand 1- Toothpaste brand 5
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Tb5
24.0
21.0
12.0
14.0
0.0
10.0
0.0
0.0
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Table.4 Percentage effectiveness activity of test toothpastes on all the bacterial isolates
Test toothpastes

Effectiveness activity (%)

Tb1
Tb2
Tb3
Tb4
Tb5

87.5
87.5
25.0
75.0
62.5

Conclusion and recommendation are as
follows:
At the end of the study, toothpaste brands
Tb1, Tb2, Tb4 and Tb5 showed good
antibacterial activity but the two herbal
toothpastes were more effective as they
inhibited the growth of most of the isolated
bacteria in this study. Thus most toothpastes
purchased from the markets in Nigeria have
good antibacterial quality however, there is
need to add a more effective and safe
antibacterial ingredient to toothpastes in order
to boost their antibacterial action for better
dental health. In addition, manufacturers of
pain relief toothpastes for sensitive teeth
should incorporate required amounts of
fluoride into their products in order to achieve
dual purpose of relieving pain in sensitive
teeth and inhibiting growth of dental bacteria.
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