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Evaluation of the Antimicrobial Effect of Pomegranate
Extract on Streptococcus Mutans

Manal S. El-Sharkawy ", Mohamed H. Mostafa 2, Magda A. El- Malt *

ABSTRACT

Purpose: This study was conducted to evaluate the effect of two mouth rinses
(pomegranate fresh juice and pomegranate peel extract), against chlorhexidine mouth-
http://adjg journals.ekb.eg wash on salivary S.mutans count in a group of Egyptian children. Material and
Methods: A total of 45 Egyptian children from both sex were included in this study.
Children age ranging from 5 to 10 years old in a good physical condition. Children
randomly were distributed into three Groups A, B & C, each of 15 children in each
group. Group A (using pomegranate fresh juice): consisted of fifteen children, each
participant was instructed to rinse with 35ml of pomegranate fresh juice wash about
2 minutes. Group B (using pomegranate peel extract): consisted of fifteen children,
each participant was instructed to rinse with 35ml of pomegranate peel extract wash
about 2 minutes. Group C (Control group chlorhexidine mouthwash 0.2%): consisted
of fifteen children, each participant was instructed to rinse with 35ml of chlorhexidine
mouthwash wash about 2 minutes. Results: There was a significant reduction in mean
Streptococcus mutans count in the 3 groups after the study. Conclusions: Pomegranate
(peel & juice) mouthwash was successful as an antimicrobial agents. It significantly
reduced the total bacterial count in the saliva of children when compared by a potent
antiseptic like 0.2% chlorhexidine.
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INTRODUCTION

Dental caries is one of the most prevalent oral disease in the world.
It affects a lot of people with different age groups during their lifetime,
it is notice as an infectious disease lead to effective and changes

KEYWORDS the oral environment, which then results the hard tooth tissues has
Pomegranate, localized destruction. Dental caries is a disease occurs when hard
Chlorhexidine mouthwash, tissues was softened by demineralization of the tooth caused by sugars
oral microorganisms. and bacteria on foods, then producing an acid that made hard tooth
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structure demineralizes (V. The development of the
carious lesion is correlating with infection, chewing
difficulty, pain, early teeth loss and trauma.

Dental pain is the instantaneously most common
effect of untreated tooth caries, if the children have
dental pain their effected on school performance can
be impaired as well their daily activities influenced
as playing, sleeping and eating®. Streptococcus
mutans is the common bacteria occurred in the mouth
cavity it is a facultative anaerobic bacterium gram-
positive cocci and it is a considerable contributor
roles to tooth decay. The central role of dental caries
etiology Streptococcus sobrinus and Streptococcus
mutans that has been adhered to plaque bacteria
and to the salivary pellicle also this acidogenic
bacteria were able when presence of sucrose to form
polysaccharides . Punica granatum documented as
the pomegranate is a shrub native from Asia.

It is one of the oldest fruit which has not changed
much throughout the history of humaneness. It has
beenexcessively consumedinconventional medicine
in the world for the curing of various kinds of
disease™®. Pomegranates (having antibacterial
properties) suggested from various studies which
are generally treated as real antibiotics and the most
important avail is that antibiotic-resistant pathogens
will be easily killed by these natural antimicrobials
as they are available for no cost and no have adverse

effects ©.

Pomegranates are powerful antioxidants because
contain tannins and polyphenols. The antioxidant
activity contributed to red fruit’s anthocyanidins
(red pigment) therefore pomegranate juice has more
bioactivity compared to its purified polyphenols ©.
In the worldwide the pomegranate one of the most
natural fruits consumed because its pleasant taste,
medicinal properties and high nutritional values; it
is used in the treatment of ulcers, aphthae (mouth
ulcers), diarrhea, dysentery, parasitic infections,
diabetes and cardiovascular disease 7.
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MATERIAL AND METHODS

Materials used: Pomegranate identified as pu-
nica granatum were collected from a local market,
Cairo city, Egypt, two kinds of the pomegranate
extract were prepared Pomegranate fresh juice and
Pomegranate peel extract. Chlorhexidine mouth-
wash (0.2%): (Oraxine, medical cosmetic products
Ltd, KSA) and Mitis Salivarius Bacitracin (MSB):
Base enriched with sucrose to selectively isolated
oral streptococci and inhibits other micro-organ-

isms.

Case Selection: 45 children were visited the
department of Paedodontics, Ethical approval was
obtained from the Research and Ethics committee,
Dental Al-Azhar
branch). Inclusion criteria: cooperative children

College, University (Girl’s
age ranging from 5 to 10 years old with a good
physical condition, No history of recent antibiotic
administration (previous week) or anti-microbial
mouth rinse (previous 12 hours). Exclusion criteria:
children with systemic disease, children using
any other oral hygiene aid other than routine teeth
brushing, children with history of recent antibiotic
administration or antimicrobial mouth rinse, or
topical fluoride treatment, children with known
history of allergy to any mouthwash or drug.

Methods: Children randomly were distributed
into 3 Groups A, B & C, 15 children in each
group. (Group A) consisted of 15 children using
pomegranate fresh juice mouth wash was prepared
by separating pomegranate arils from the fruits and
then mixed in the electric mixer and then filtered
from the pomegranate seeds. (Group B) consisted
of 15 children using pomegranate peel extract
mouthwash was prepared by drying the pomegranate
peels and grinding them into the fine powder, for
each rinsing 2 g of pomegranate peel dissolve in
35 ml of distilled water at 100 °C for 3 minutes.
Several layers of gauze were used to refinery the
material. (Group C) consisted of 15 children using
chlorhexidine mouthwash (0.2%). Instructed to
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each subject to rinse with 35 ml of mouthwash —
wash 2 minutes, in the morning before breakfast or
at least 1 hour after breakfast. Two salivary sample
were collected from each child immediately and
after 60 minutes of using the mouth wash.

Collection of saliva sample

Unstimulated saliva was taken from each child
by asking him to spit in a sterile plastic container
until a suitable amounts of saliva was collected (in
the morning before breakfast or at least 1 hour after
breakfast).

Baseline sample (S1): The initial sample was
taken before using the mouth wash by asking the
child to spit in a sterile plastic container.

Second sample (S2): The second sample was
taken after 60 minutes for using specific mouth
wash by asking the child to spit in a sterile plastic
container (Table 1).

Table(1): Two saliva samples (S1&S2) are taken for
each individual as shown in the following table:

Sample Description
S1 Initial sample
S2 After 60 minutes of using mouth wash

Preparation of the media

The selective medium Mitis salivarius bacitracin
was prepared as following:

1. 1 liter of distilled water used to dissolve 90
grams of dehydrated mitis salivarius agar.

2. The medium was heated to components dis-
solved and then at 121 °C autoclaved for fifteen

minutes .

3. The medium was left to cool to 55 °C then 1 ml
of 1% sterilized potassium tellurite and 1 ml of
200 units 1 ml sterilized bacitracin was added.

(469)

Sterilization of tellurite was done by filtration.

4. Each plate was poured with approximately 20
ml of the medium and then to dry 24 hrs at
room temperature under 5-10% CO2 tension
(incubator).

5. Plates in the refrigerator were stocked at 4°C
unit use

Microbial Analysis

1. The saliva samples were diluted at least four di-
lutions 1.10!, 1.102, 1.10, 1.10* using sterile
diluted (peptone water).

2. 0.1 of each dilution was plated on the surface
of selective media used (mitis salivarius agar).

Each sample was cultured in triplicate.

3. The plates were incubated anaerobically in the
candle jar at 37 °C for 2-3 days.

4. Streptococcus mutans colonies were examined
systematically and the number of the colony
units (CFU / ml) of the original saliva selected.

Statistical Analysis

Statistical analysis was then performed using a
commercially available software program (SPSS
19; SPSS, Chicago, IL, USA) to compare the mean

bacterial count within and between groups.

As data was parametric, the significance of the
difference between each group was predestined us-
ing one way analysis of variance (ANOVA) test and
Tukey’s post hoc test.

Pre- treatment and post treatment mean values
were compared using paired t-test.

The percentage of change was calculated by the
following formula:

Value after-value beforeX100

Value before the level of significance was set at
P<0.05.
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Table (2): Comparison of mean percent change in colony forming unit of Streptococcus mutans (%) in
Pomegranate fresh juice, Pomegranate peel extract and chlorohexidine groups after treatment

95% Confidence
Groups Mean Std. | Std. Interval for Mean Min | Max F P
Dev | Error
Lower Bound Upper Bound
Pomegranate 9975 | 26 | 04 -99.83 -99.68 -99.98 | -98.94 | 32.8 | 000*
fresh juice
Pomegranate 21000° | 00 | .00 -100.00 -100.00 100 | -99.97
peel extract
Chlorohexidine 9996" | 07 o1 99.98 -99.94 100 | -99.72

Significance level p<0.05, *significant, ns=non-significant

Percent change

CHLOROHEXIDIN

-100.00 -98.00 -96.00 -94.00

Percent

-92.00 -90.00

Fig. (1) Bar chart showing mean percent change in colony
forming unit of Streptococcus mutans (%) in
Pomegranate fresh juice, Pomegranate peel extract and
chlorohexidine groups after treatment

RESULTS

The results of the current study (Table 2) &
(Figure 1) showed that rinsing with pomegran-
ate peel extract mouthwash had a statistically sig-
nificant more amount reduction of S.mutans count
(CFU) (100%), followed by chlorhexidine (99.96%)
and finally pomegranate fresh juice (99.75%) had
the least reduction of S.mutans count(CFU).

DISCUSSION

Dental caries is a chronic infectious oral disease
has most common affected in teenagers and
children in the worldwide; this infectious disease
without early prevention can lead to destroyed
of hard dental tissue and lately may tooth loss ©.

Mutans streptococci are groups of cariogenic
bacteria properties and their potency to yield
intracellular and extracellular polysaccharides that
expedite bacterial attachment on surface of the
tooth. Streptococcus mutans had been embroiled
as the principle bacterial component responsible
for progression of dental caries. It is the standard
microorganism related to coronal caries, and was
found to be among the first microorganisms to
colonize infants shortly after teeth eruption “?.

In the present study pomegranate fruits were
collected from the local market, Cairo, Egypt. The
study to measure the levels of Streptococcus mutans
by saliva is one of the most popular methods for
recognize subjects at risk of dental caries. There is a
close correlation between the levels of Streptococcus
mutans in saliva and its levels in plaque V. In
this study saliva samples were preferred because
it is easier and it reflects accurately the caries
experience and risk in every individual, this was in
accordance with different studies which assessed
the salivary Streptococcus mutans level in different
patient categories as a judge for the effectiveness
of different mouthwashes on patient caries risk >
15 Mitis Salivarius Bactitracin (MSB) media was
selected for detection and counting of colonies of
Streptococcus mutans because it is selective for
such colonies. The addition of bacitracin to the
media allows Streptococcus mutans to grow and
form colonies and inhibit the growth of most other
oral bacteria. Despite MSB shortcomings, it remains



Evaluation of the Antimicrobial Effect of Pomegranate Extract on Streptococcus Mutans

a reference method for detection of Streptococcus
mutans isolation 1119 Chlorhexidine has been
supposed as a “gold” standard for the inhibition of
plaque, gingivitis and have antibacterial properties.
However, it presents local adverse effects when used
for prolonged periods such as brown discoloration
of teeth, restorative materials and dorsum of the
tongue, oral mucosal ulceration, taste trouble, ulcer
in oral mucosa, unilateral/bilateral parotid gland
swelling and enhanced supragingival calculus
formation on its long term use 471,

The present study was conducted to evaluate
the effect of two mouthwash, pomegranate fresh
juice and pomegranate peel extract. The distilled
water was used for preparation of pomegranate
mouthwash, against chlorhexidine mouthwash on
salivary Streptococcus mutans count in Egyptian
children groups. The distilled water when used
for preparation of the mouthwash is better than
alcohol used in oral care products because it can be
irritating to the cheeks, teeth and gum. Generally,
excessive use of products that contain alcohol may
also weaken the immune system natural ability to
fight bacteria and illness . Also this method is
safe, economical, easy to prepare and can be used
as a home care product.

In the current study, the age of selected children
ranged from 5 to 10 years, the children were
instructed used mouthwash and to rinse for 2
minutes and were collected the saliva samples from
the children, before using the mouthwash and after
60 minutes of use. This age was chosen as they can
easily rinse their mouth without swallowing the
mouthwash, this was in agreement with result of
another study applied on children with age ranged
similar to our study range “¥. The time used for
rinsing agreed with another studies, who were
collected saliva also samples before rinsing and
after 60 minutes from mouthrinsing*1¥.

The results of the current study showed that
rinsing with pomegranate peel extract mouthwash

471)

had a statistically
of Streptococcus mutans count (CFU) (100%),
followed by chlorhexidine (99.96%) and finally
pomegranate fresh juice (99.75%) had the least

significant more reduction

reduction of Streptococcus mutans count(CFU).

These results were in agreement with a similar
an in-vivo study demonstrated the effect of rinsing
with pomegranate peel extract in comparison with
chlorhexidine mouth-rinse (0.2%) on streptococcus
mutans count, using saliva samples before and
after rinsing of the patients. This study showed
using peel extract mouth-rinse significantly
decrease in Streptococcus mutans count more
than chlorhexidine"*!'¥. This study reveal that,
pomegranate peel extract mouthrinse possesses
antimicrobial activity against Streptococcus mutans
occure in the oral cavity of children as in vivo
study, and may be used as an adjunct to prevent
dental caries and keep good oral hygiene in children
(3 This result came in coordinate with an in-vivo
study which evaluated the effect of pomegranate
peel extract and camellia sinesis mouthwashes
in comparison with chlorhexidine mouthwash on
the level of plaque and gingival index. The study
observed that the group used punica granatum
significantly improved the plaque and gingival
status at all sites ?%.

The results of the our study, however, came in
contrary with an in vitro study which evaluated
antimicrobial effect of hydroalcoholic extracts of
pomegranate juice and peel against two different
strains of Streptococcus mutans, then evaluated the
values of minimum bactericidal concentration and
minimum inhibitory concentration were determined
against the two different strains of Streptococcus
mutans. The results showed the pomegranate juice
extract had higher inhibitory activity against the
two strains than peel extract. They concluded that
microbiological tests demonstrated the extracts of
pomegranate peel and juice are capable to change
mainly cariogenic bacteria and tooth decay @".
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Although the result of present study showed that
rinsing with pomegranate fresh juice mouthwash
caused the least reduction in percentage (99.75%)
on Streptococcus mutans count when compared
with other groups however, the result showed
that it had high antibacterial effect, This agreed
with an in vivo study which demonstrated the
effect of rinsing with hydroalcoholic extract
from pomegranate fruit as an antigingivitis and
antiplaque in compared with chlorhexidine. Also
their results showed improvement in bleeding and
gingivitis score more than chlorhexidine ?®. The
results of our study agreed also with another study
evaluated antibacterial effect of pomegranate juice
on dental plaque microorganisms. There finding
showed the mean number of CFU on lactobacilli
and Streptococcus mutans before and after rinsing
pomegranate juice and the percentage of reduction
in the number of CFU was 32%. There was greater
reduction in the lactobacilli strains (46%) compared
to streptococci strains (23%) ©.

The results of the present study, however, came
in obverse with an in vivo study which evaluated
antimicrobial activity of chlorhexidine, distilled
water and pomegranate juice mouthrinse during
wearing orthodontic appliances. The results showed
pomegranate juice is very effective to reduce dental
plaque compared to chlorhexidine and distilled wa-
ter in fixed orthodontic patients. Pomegranate juice
is tasty, easily prepared and has mild antimicro-
bial potency which is beneficial for long-term use.
Preferable during orthodontic treatment is healthy
periodontal tissue, pomegranate juice salutary effect
and safety if mouthrinse daily use in orthodontic pa-
tients, it can be suggested as an ideal long term use
mouthwash for fixed orthodontic patients ?®. And
agreed with other in vitro study evaluated the ef-
fect of pomegranate extract on bacterial biofilm and
five oral bacteria formation on orthodontic wire, the
results showed antibacterial properties of punica
granatum and prevented orthodontic wire bacterial
biofilm formation ¥,

Manal S. El-Sharkawy, et al.

The results of the current study were in agree-
ment with an in vivo study evaluated the effect of
the hydroalcoholic extract for pomegranate fruits on
dental plaque microorganisms when compared with
distilled water, chlorhexidine. The results showed
the pomegranate was very efficacious against den-
tal plaque microorganisms decreasing the CFU/ml
(84%) followed by chlorhexidine (79%) and the
least inhibition was demonstrated in the distilled
water group only an (11%) inhibition of CFU/ml .
This result came in coordinate with an in-vitro study
which evaluated the efficacious of pomegranate
peels extract against Streptococcus mutans and the
adhesion to surface of the teeth in comparison with
chlorhexidine gluconate. The result demonstrated
the inhibition zones diameters of Streptococcus mu-
tans was higher to pomegranate peels extract than
chlorhexidine ©®.

CONCLUSIONS

Pomegranate (peel & juice) mouthwash was suc-
cessful as an antimicrobial agents. It significantly
reduced the total bacterial count in the saliva of
children when compared by a potent antiseptic like
0.2% chlorhexidine.
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