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Abstract

Purpose: This study aimed to evaluate the antimicrobial effect of Tulsi extract incorporated into chewing gum on salivary
Streptococcus mutans count in a group of children. Patients and methods: A total of 33 samples of systemically healthy
children with ages ranged from 4 to 11 years old, without any removable prosthetics or orthodontic appliances, and
without any recent history of antibiotic use in the previous 2 weeks were selected in the current study. Participants were
instructed to masticate gum containing tulsi extract for duration of 5 min and subsequently discard the gum. Two
salivary samples were collected from each participant: one before beginning the 5 min gum chewing session, and another
30 min after the cessation of gum chewing. All samples were streaked onto mitis salivarius agar plates and incubated at
37 �C for 24 h, and then Streptococcus mutans colonies were counted. Results: The statistical analysis of this study revealed
that there was a significant decrease in the mean value of the number of Streptococcus mutans colonies in the salivary
samples collected 30 min after the cessation of gum chewing (Mean ± SD 8655.69 ± 4306.52 � 104 for the initial sample;
Mean ± SD 0.91 ± 0.47� 104 for nonstimulated saliva after 30 min; P¼ 0.000). Conclusion: This study concluded that Tulsi
chewing gum had the potential to reduce salivary Streptococcus mutans count in children.
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1. Introduction

D ental caries poses significant challenges to
children's oral health and overall well-being

[1]. Untreated carious lesions can lead to severe
consequences, including infections that extend into
the bone through the tooth root, resulting in pain,
difficult eating, and malnutrition [2]. Moreover,
dental caries can have profound social and psy-
chological impacts, affecting children's self-image,
self-esteem, and social interactions. It may also
hinder speech and cognitive development, poten-
tially affecting academic performance and atten-
dance [3].
Globally, dental caries, including early childhood

caries, affect a considerable proportion of children,

with prevalence rates ranging from 30 to 60% in
preschoolers and approximately 66% in children
aged 6e15 years [1e4]. Furthermore, special needs
populations are particularly vulnerable to dental
caries [5]. In Egypt, dental caries prevalence is
alarmingly high, impacting around 78.2% of the
population across all age groups, with a notably
elevated prevalence of 74% among children, high-
lighting the urgent need for effective preventive
strategies [6,7].
Caries formation is primarily attributed to bacte-

ria, particularly cariogenic strains that produce acids
from carbohydrate metabolism, leading to the
demineralization of tooth enamel [8]. Among these
bacteria, Streptococcus mutans is a key initiator of this
process because it can trigger the creation of biofilms
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and the onset of caries [9]. Streptococcus mutans use
sucrose to create extracellular polysaccharides,
encouraging dense bacterial growth and acid pro-
duction, which, in turn, lowers oral pH, promoting
the growth of other cariogenic bacteria and enamel
demineralization [10]. Additionally, Streptococcus
mutans produces adhesive extracellular polymers
called glucans, facilitating cariogenic biofilm forma-
tion by promoting cellular adhesion to teeth and
interactions with other oral microbes [11,12].
As the adage goes, prevention is always preferable

to cure. Traditionally, caries prevention meant pre-
venting caries from starting [13]. Dental caries is a
localized condition; hence preventative measures
work better than systemic measures [14]. Inhibiting
cariogenic bacteria, reducing sugar consumption,
and utilizing anti-biofilm substances are all effective
prophylactic measures. The objective is to reduce
the overall biofilm quantity or the presence of spe-
cific pathogens [15].
Regarding the negative consequences of chemical

antimicrobial agents in children, A pressing de-
mand exists for a novel antibacterial substance that
is both efficient and safe to use regularly. Natural
herbs have grown in popularity as alternatives since
they have strong anticariogenic effects and are
secure for long-term usage [16]. Several natural
products demonstrated effectiveness against Strep-
tococcus mutans over the past 20 years, including
propolis curcumin, cranberry, and Tulsi extracts,
among many others. The use of natural remedies
has gained growing interest since they are natural,
readily available in local communities, inexpensive,
simple to use, and less problematic. Moreover,
herbal therapy may be an effective alternate medi-
cation with limited adverse effects and drug resis-
tance [16e18].
Tulsi, holy basil or Ocimum sanctum is an aromatic

plant renowned for its therapeutic attributes, and
utilized for centuries [19e21]. The leaves of Ocimum
sanctum hold medicinally important compounds
including volatile oil eugenol and methyl eugenol
[22,23]. Tulsi is cost-effective, easy to obtain, and
safe medicine that has good therapeutic outcomes
with few to no adverse effects [24]. It also exhibits a
variety of therapeutic activities including analgesic,
anticancer, antidiabetic, anti-fertility-stress, anti-
emetic, hepatic protective, and cardio protective
effects [25]. It is also recognized as being successful
in preserving dental hygiene by its ability to combat
both Streptococcus mutans and Lactobacillus acidophi-
lus, demonstrating antimicrobial efficacy [26].
Several caries preventive agents have been

developed including mouthwash, gels, and var-
nishes. Chewing gum also has been introduced as a

dosage form for many applications including dental
caries. For both adults and kids, chewing gum is a
socially acceptable, pleasurable, and regular
pastime. Hence, incorporating antibacterial agents
in chewing gum can achieve effective delivery and
maintenance of the incorporated drug in the oral
cavity. This could be due to the longer retention of
chewing gum in mouth time than toothpaste and
rinses [27e35]. Various studies have incorporated
xylitol into chewing gums and have found its effi-
cacy against Streptococcus mutans [36,37]. Chewing
gums containing xylitol, a blend of xylitol and sor-
bitol, sorbitol alone, and a blend of sorbitol and
mannitol were linked to average caries prevention
rates of 58, 52, 20, and 10.7%, respectively [38].
So far, there have been no documented clinical

trials evaluating the effectiveness of chewing gum
containing Tulsi extract against salivary Streptococcus
mutans. This research holds profound importance as
it not only addresses this substantial knowledge gap
but also emphasizes the broader significance of
early prevention strategies for dental caries in chil-
dren. It has the potential to inspire additional
research efforts and, ultimately, make a meaningful
contribution to enhancing oral health outcomes for
children across the globe.

2. Patients and methods

2.1. Materials

Tulsi plants were purchased from local markets,
Health In Gum (Cafosa, Barcelona, Spain), and
Glycerol (Al Kahira Co., Cairo, Egypt).

2.1.1. Preparation of tulsi leaves extract
Tulsi leaves were plucked from the plant stem and

left to dry for four days in the shade. The dried
leaves were then crushed finely. Total 125 g of finely
crushed Tulsi leaves were mixed with 1 l of ethanol
96% and solicited for 30 min and allowed to
macerate for 1 day before filtration using standard
filter papers. There were two more repeats of this
procedure. Following collection, the extract was
vacuum-dried at 50 �C [39].

2.1.2. Ingredients and preparation of chewing gums
Chewing gums with directly compressible gum

base (Health-In Gum) were prepared by direct
compression method. The chewing gum used in the
study was composed of 80% gum base (Health-In
Gum), 3% glycerol as a plasticizer, 10% Tulsi extract,
and 7% filler by weight [32] no sweeteners or flavors
were added to the used chewing gum. The prepared
blends were compressed using flat-faced punches of
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a tablet compression machine to form 800 mg tablet-
shaped chewing gums. We then used heart-shaped
and butterfly-shaped plunger cutter molds with di-
mensions of ~1 cm � 1 cm to transform the tablet-
shaped gums to heart-shaped and butterfly-shaped
ones to gain children acceptance (Fig. 1).

2.1.3. Clinical registry information
Effect of sugar-free chewing gum containing tulsi

extract on salivary Streptococcus mutans in a group of
children clinical Trials.gov ID: NCT06174194 URL:
https://clinicaltrials.gov/study/NCT06174194 Year:
2023.

2.1.4. Evaluation of antimicrobial effect
Sample size calculation: Based on a previous study

[40], sample size calculation was estimated using
CDC Epi Info program version 7.2.0.1 (Atlanta,
USA), assuming a power of 80%, alpha ¼ 0.05 to
detect the significant antimicrobial effect of Tulsi
leaves extract chewing gum on Streptococcus mutans
count in saliva. A total sample of 33 children was
needed based on mean ± SD logs of the colony of
Streptococcus mutans count of 3.37 ± 0.67 in Sample 2
(30 min after chewing the gum) compared with
5 ± 0.0 in Sample 1 (Unstimulated baseline whole
saliva).
Case selection: A total of 33 children of both sexes

(15 boys and 18 girls) participated in this study. All
participants were selected from attending the
outpatient Pedodontics clinic. Ethical Approval was
granted by the Research Ethics Committee of the
Faculty of Dental Medicine for Girls, Al-Azhar
University, Cairo, Egypt. The code for approval
was [REC-PE-23-14]. Faculty of Dental Medicine,
Al-Azhar University according to the following
criteria.

Inclusion criteria [40]:

(a) Children aged between 4 and 12 years old.
(b) No fixed or removable orthodontic appli-

ances or removable prostheses.
(c) Systemically healthy patients.
(d) No history of recent antibiotic administra-

tion (previous 2 weeks).

Exclusion criteria [40]:

(a) History of using antimicrobial mouthwash
(previous 12 h).

(b) History of fluoride treatment (previous 2
weeks).

Participation in the study was entirely voluntary.
To ensure comprehensive and systematic data
collection, our study utilized standardized data
sheets tailored for two key purposes: gathering de-
mographic information (age, sex), medical history,
and past treatments and documenting the results of
collected samples. These data sheets were meticu-
lously designed to capture relevant variables
essential for our research objectives while main-
taining consistency and clarity in data recording.

2.1.5. Sample collection [40]
Samples were taken between 9 and 10 AM. Before

saliva collection, participants were instructed to
refrain from eating, drinking (except water), or
performing oral hygiene procedures for at least 1 h
to minimize potential contamination and ensure the
collection of unstimulated saliva. Children were
asked to spit into a sterile container to collect sam-
ples. To prevent contamination, participants were
instructed not to touch the inside of the collection
container.

Fig. 1. Prepared chewing gums (a) heart shape (b) butterfly shape.
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(a) Sample 1: unstimulated baseline whole
saliva was collected from each child by
asking them to spit in a labeled, sterile,
plastic container until a suitable amount of
unstimulated saliva was collected. Children
were asked to chew the chewing gums,
which contain Tulsi extract, for 5 min, after
which they were asked to through down the
chewing gum.

(b) Sample 2: unstimulated whole saliva: After
30 min of through down the chewing gums,
participants were asked to spit in labeled,
sterile plastic containers.

After saliva collection, participants were instruc-
ted to carefully cap the collection container without
touching the inside of the caps to avoid contami-
nation. Within an hour of collection, the samples
were transferred in a cooler bag to the Regional
Center for Mycology and Biotechnology laboratory
at Al-Azhar University. Saliva samples were
examined as soon as they arrived at the laboratory.
Mitis Salivarius bacitracin agar is a microbiological
growth medium used to quantify the overall bac-
terial growth of samples using the spread technique
to form single colonies. After the samples were
plated onto the agar, the Petri dishes were incu-
bated aerobically at 37 �C for 48 h. Colony counting
was performed manually. The count of Streptococcus
mutans was measured in colony-forming units
(CFU)/ml.

2.2. Statistical analysis

Statistical Package for Social Sciences (SPSS)
version 20 was used to analyze the data. Utilizing
mean, standard deviation, median, and range, nu-
merical data were summarized. By examining the

data distribution and performing the Kolmogorove
Smirnov and ShapiroeWilk tests, data were exam-
ined for normality. Streptococcus mutans count
showed an on parametric distribution and was
compared between observations using the Fried-
man test, and Wilcoxon signed Rank test. Percent-
age reduction of Streptococcus mutans count showed
a parametric (normal) distribution and was
compared between intervals using repeated mea-
sures analysis of variance test and paired t-test. All P
values are two-sided. P values less than or equal to
0.05 considered significant.

3. Results

3.1. Demographic data

Age: the study participants had a mean age of 7.42
years, with a SD of 1.82, and a range from 4 to 11
years. Sex: The study participants were 18 females
and 15 males.

3.2. Comparison of Streptococcus mutans colonies
count between first and second observations (Figs. 2
and 3, Table 1)

A higher value was recorded in initial non-
stimulated saliva [mean: 8655.69 ± 4306.52; median
4600] � 104 (CFU)/ml. A significantly lower value
was recorded in unstimulated saliva after 30 min of
gum spitting out [mean .91 ± 0.47; median
0.07] � 104 (CFU)/ml. The difference between the
two observations was statistically significant
(P ¼ 0.000). The percentage of reduction noted in the
interval from initial unstimulated saliva to unsti-
mulated saliva after 30 min [mean �99.98 ± 0.07;
median �99.99] %.

Fig. 2. Streptococcus mutans colonies count between (a) first and (b) second observations.
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3.3. Comparison of Streptococcus mutans counts
in males and females

In initial nonstimulated saliva (S1), there was no
significant difference in the colonies count
(P ¼ 0.94). After 30 min of gum chewing unstimu-
lated saliva (S2), there was no significant difference
between sexes (P ¼ 0.194).

4. Discussion

Plants have been used medicinally by humans for
millennia; Tulsi is one of these plants. It is an aro-
matic herb from the Lamiaceae family. Tulsi can be
advised for long-term usage because it is widely
accessible, affordable, culturally acceptable, and has
potentially few negative effects when compared
with herbal remedies [23,25].
Chewing gum is a widely accepted and enjoyable

activity for both adults and children. It serves as a
convenient vehicle for delivering various medicines,
including Tulsi extracts, which offer positive effects
on oral health. Chewing gum acts as a mechanical
plaque control mechanism, reducing plaque index
scores when used alongside regular brushing.
Additionally, it stimulates saliva production and
taste buds, promoting teeth cleaning and neutral-
izing acids in the mouth [28e36].
In the current study, chewing gum has been

chosen as a carrier for Tulsi extracts due to its

favorable drug release profile and numerous ad-
vantages over mouthwash formulations. Chewing
gum is more attractive, easier to use, and more
accessible than mouthwash. It also allows for
increased consumption capacity, enhances safety
with lower risk of overdose, and provides prolonged
and controlled drug release [41].
Chewing gums containing xylitol have been

extensively studied for their caries prevention ben-
efits. Xylitol chewing gums have demonstrated great
efficacy in reducing caries risk by inhibiting bacte-
rial growth, stimulating saliva production, and
promoting remineralization of tooth enamel
[13e15]. This was in accordance with a previous
studies have demonstrated the antibacterial activity
of Tulsi extract in mouthwash [39] and gel [24]
formulation against cariogenic bacteria such as
Streptococcus mutans, but due to there have been no
reported clinical trials evaluating the efficacy of
incorporating Tulsi extract into chewing gum for-
mulations for this purpose. Thus, the present study
was undertaken to assess the potential benefits of
Tulsi-infused chewing gums in inhibiting salivary
Streptococcus mutans.
Chewing gum containing Tulsi extract was

employed in this investigation. Chewing gum has
been examined extensively as a delivery mechanism
for numerous topical dental preventive and thera-
peutic drugs. However, our study is the first to use

Fig. 3. Bar chart Compare the count of Streptococcus mutans colonies between first and second observation percent.

Table 1. Mean and standard deviation values of Streptococcus mutans count (� 104) in initial unstimulated saliva and after 30 min of gum spitting
out unstimulated saliva (CFU)/ml.

Mean ± SD Median Minimum Maximum P value

Initial unstimulated 8655.69 ± 4306.52 4600 21 68,000 0.000*
After 30 min Unstimulated 0.91±�0.47 0.07 0.01 9.3

Significance level P less than or equal to 0.05, * significant.
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Tulsi extract in chewing gum. The chewing gums
were compacted into tablet shaped forms weighing
800 mg using flat-faced punches in a tablet
compression machine. We then used heart-shaped
and butterfly-shaped molds to transform the tablet-
shaped gums into heart-shaped and butterfly-sha-
ped ones as we thought that children would prefer
them to tablet-shaped chewing gums.
Streptococcus mutans was chosen in the current

study due to it stability to endure acidic conditions,
produce acids, and adhere to tooth surfaces when
exposed to sucrose, that plays a significant role in
causing dental caries. Lowering the levels of Strep-
tococcus mutans in saliva and plaque is a highly
effective strategy in preventing tooth decay [9,15].
Hence; this study aimed to investigate the efficacy of
chewing gum containing Tulsi extracts as a novel
delivery method for reducing the salivary Strepto-
coccus mutans.
Children between the ages of 4e11 were enrolled

in the current study to encompass both primary and
mixed dentition age groups [11]. Children selected
for this study did not have fixed or removable or-
thodontic appliances or removable prostheses, as
these devices can potentially modify the oral
microbe and result in elevated Streptococcus mutans
bacteria counts [42,43]. All participants were sys-
temically healthy children who had not received any
antibiotics or fluoride treatments during the two
weeks leading up to the study and had refrained
from using antimicrobial mouthwash for 12 h before
the study as all these factors have the potential to
modify the oral microbiota [44,45].
The present study utilized a before-and-after

design to evaluate the effectiveness of chewing gum
containing Tulsi extracts in reducing salivary Strep-
tococcus mutans in children. While the before-and-
after design offers insights into the effects of the
intervention over time, it is susceptible to certain
limitations, including potential biases associated
with participant expectations and variations in in-
dividual responses. Additionally, the lack of a con-
trol group limits the ability to attribute observed
changes solely to the intervention, as other factors
may contribute to the outcomes.
In the current study, ethanol was chosen as the

solvent for Tulsi extraction due to its superior sol-
vency compared with distilled water, and because
the ethanol extract of Tulsi (Ocimum sanctum) ex-
hibits a potent antibacterial effect [46].
Saliva samples were selected in this study because

they offer a noninvasive and convenient collection
method. Salivary levels of cariogenic bacterial spe-
cies have been explored as potential markers for
assessing the risk of caries. Furthermore, salivary

fluid consistently comes into contact with every
tooth, rendering it a precise indicator of Streptococcus
mutans presence throughout the complete set of
teeth and a suitable medium for the isolation of oral
bacteria [11,47e49]. In the current investigation, two
nonstimulated saliva samples were collected at
different time points. The first sample (Sample 1)
was obtained before 5 min of gum chewing, and the
second sample (Sample 2) was collected 30 min after
the cessation of gum chewing. We used non-
stimulated saliva at baseline and 30 min after
chewing gum cessation due to its lower concentra-
tion of bicarbonate ions which can buffer the effects
of saliva [50].
Morning saliva samples were obtained to elimi-

nate potential circadian rhythm-related variances in
saliva concentration. Participants were instructed to
observe a 1-h fasting period (except water con-
sumption) before saliva collection to minimize the
influence of food remnants and saliva stimulation
[51]. It was selected to isolate Streptococcus mutans for
this investigation since it is the main pathogen and a
key promoter of tooth caries.
In this study, the isolation, identification, and

quantification of Streptococcus mutans were con-
ducted using the selective medium, Mitis Salivarius
bacitracin agar, as it is considered the most specific
test for this organism [50]. The findings of this study
demonstrated that there was a significant decrease
in the number of Streptococcus mutans bacteria in
saliva after participants chewed gum containing
Tulsi, 30 min after finishing the gum. This reduction
supports the idea that Tulsi could be viewed as an
agent that prevents tooth decay. These results of the
current study was in accordance with a previous
study by Lolayekar and Kadkhodayan Mohapatra
et al. [40,52] who provide further confirmation of
Tulsa's antibacterial effect against Streptococcus
mutans. In addition to the results of the current
study support the findings Ahmed et al. study that
investigated the effect of Tulsi extract mouth rinse
on Salivary Streptococcus mutans Count [39].
However, the finding of the present study was

found to be in disagreement with another study by
Gadiyar et al. that assessed the in vitro antimicrobial
activity of Ocimum sanctum against Streptococcus
mutans [26].
The anti-bacterial components of Tulsi, including

eugenol, urosolic acid, carvacrol, linalool, limatrol,
and methyl carvicol, might be the cause of this ef-
fect. Moreover, the abundance of secondary me-
tabolites found in Tulsi extract, including
flavonoids, terpenoids, alkaloids, and tannins with
antimicrobial activities, might further contribute to
its effectiveness. These photochemicals enhance
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bacteriolysis on tooth surfaces and in saliva, pro-
duce high molecular weight compounds with solu-
ble proteins in saliva, and disrupt bacterial adhesion
mechanisms on tooth surfaces [52].
In the recent study, the results indicated that the

count of Streptococcus mutans colonies in non-
stimulated saliva after 30 min of discontinuing gum
chewing showed a significant decrease. Further-
more, a significant percentage reduction from the
initial nonstimulated saliva to nonstimulated saliva
after 30 min was observed. This outcome was
similar to that of Lolayekar and Kadkhodayan [40]
study, which observed that the least number of
Streptococcus mutans in the salivary samples collected
after 30 min of chewing Tulsi, leaves.
This study results revealed that chewing gum

infused with Tulsi extracts was significantly
reduced the Streptococcus mutans colony counts in
saliva samples compared with baseline measure-
ments. This observation suggests that Tulsi extracts
may possess antimicrobial properties that inhibit
the growth of cariogenic bacteria in the oral cavity,
thereby contributing to the prevention of dental
caries [53,54]. Moreover, These results offer fresh
perspectives on caries prevention in children,
shedding light on innovative approaches and stra-
tegies to combat dental caries. This research may
pave the way for novel prevention methods and
addressing a long-standing challenge in pediatric
oral health.

4.1. Conclusion

Within the limitation of the current study: The
efficiency potential of Tulsi extract in fused chewing
gum as an antibacterial agent against Streptococcus
mutans in children. This highlights the promising
potential of Tulsi-infused gum as a novel approach
to prevent dental caries in this demographic.
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[44] Graves DT, Corrêa JD, Silva TA. The oral microbiotais
modified by systemic diseases. J Dent Res 2019;98:148e56.

64 S.M.A. Kahwa et al. / Al-Azhar Journal of Dentistry 11 (2024) 57e65

O
R
IG

IN
A
L
S
T
U
D
Y



[45] Li X, Liu Y, Yang X, Li C, Song Z. The oral microbiota:
community composition, influencing factors, pathogenesis,
and interventions. Front Microbiol 2022;13:895537.

[46] Caamal-Herrera IO, Carrillo-Cocom LM, Escalante-
R�endiz DY, Ar�aiz-Hern�andez D, Azamar-Barrios JA.
Antimicrobial and antiproliferative activity of essential
oil, aqueous and ethanolic extracts of Ocimum micran-
thum Willd leaves. BMC Complement Altern Med 2018;
18:1e9.

[47] Najafi S, Mardani M, Motamedifar M, Nazarinia MA,
Hadadi M. Salivary streptococcus mutans and lactobacilli
levels as indicators of dental caries development in iranian
patients with systemic sclerosis. Iran J Med Microbiol 2022;
16:350e6.

[48] Gomar-Vercher S, Sim�on-Soro A, Montiel-Company JM,
Almerich-Silla JM, Mira A. Stimulated and uncorrelation
saliva samples have significantly different bacterial profiles.
PLoS One 2018;13:1e12.

[49] Jain RL, Tandon S, Rai TS, Mathur R, Soni KK, Rawat M.
A comparative evaluation of xylitol chewing gum and a
combination of IgYþ xylitol chewable tablet on salivary
streptococcus mutans countin children:a double-blind

randomized controlled trial. Int J Clinic Pediatr Dent 2022;15:
212e20.

[50] Shah SV, Badakar CM, Hugar SM, Hallikerimath S,
Mundada MV. Antimicrobial efficacy of chlorhexidine and
herbal mouth rinse on salivary streptococcus mutans in
children with mixed dentition:a randomized cross over
study. Int J Clin Pediatr Dent 2022;15:99e103.

[51] Kamal D, Hassanein H, Akah M, Abdelkawy MA, Hamza H.
Caries preventive and antibacterial effects of two natural
mouthwashes vs chlorhexidine in high caries-risk patients: a
randomized clinical trial. J Contemp Dent Pract 2020;21:
1316e24.

[52] Mohapatra S, Verma A, Narain P, Sharma A, Kumar P,
Rana Sh. Efficiency of tulsi mouthwash against streptococcus
mutans and salivary pH: an in-vivo study. RUHS J Health Sci
2018;3:203e7.

[53] Kado I, Kunimatsu R, Yoshimi Y, Medina CC, Yamada S,
Tanimoto K. Surveillance of salivary properties of pre-ortho-
dontic patients in relation to age and sex. Sci Rep 2021;11:1e8.

[54] Raju SC, Lagstr€om S, Ellonen P, De Vos WM,
Eriksson JG. Gender-specific associations between saliva
microbiota and body size. Front Microbiol 2019;10:1e10.

S.M.A. Kahwa et al. / Al-Azhar Journal of Dentistry 11 (2024) 57e65 65

O
R
IG

IN
A
L
S
T
U
D
Y


	Effect of Sugar-Free Chewing Gum Containing Tulsi Extract on Salivary Streptococcus Mutans in a Group of Children
	Effect of Sugar-free Chewing Gum Containing Tulsi Extract on Salivary Streptococcus mutans in a Group of Children
	1. Introduction
	2. Patients and methods
	2.1. Materials
	2.1.1. Preparation of tulsi leaves extract
	2.1.2. Ingredients and preparation of chewing gums
	2.1.3. Clinical registry information
	2.1.4. Evaluation of antimicrobial effect
	2.1.5. Sample collection [40]

	2.2. Statistical analysis

	3. Results
	3.1. Demographic data
	3.2. Comparison of Streptococcus mutans colonies count between first and second observations (Figs. 2 and 3, Table 1)
	3.3. Comparison of Streptococcus mutans counts in males and females

	4. Discussion
	4.1. Conclusion

	Ethics approval and consent to participate
	Funding
	Biographical information
	Conflict of interest
	Conflict of interest
	Acknowledgments
	References


