ORIGINAL RESEARCH

Evaluation of Antimicrobial Efficacy of Coconut Oil and
Low-fluoride Mouthwashes against Streptococcus mutans in
Children: A Comparative Clinicomicrobiological Study
Girish Madarahalli Shankarguru1, Ranju Manjusha Bhaskaran2, Nandlal Bhojraj3, Indira Mysore Devraj4
Received on: 21 July 2022; Accepted on: 27 July 2022; Published on: 26 August 2022

A b s t r ac t
Aims: To compare the antimicrobial properties of virgin coconut oil (VCO) mouthwash and a commercially available low-fluoride (0.05%)
mouthwash against plaque Streptococcus mutans and to evaluate its efficacy on the supragingival plaque in the pediatric population of age
group 6–9 years.
Materials and methods: Saponification of VCO was done to obtain the free fatty acids. Minimum inhibition concentration was determined using
the broth microdilution method, and VCO mouthwash was formulated. Sixty children were randomly allocated to two groups. VCO (0.02%)
mouthwash and commercially available low-fluoride (0.05%) mouthwash were provided. Mouthrinsing was carried out twice daily using 5 mL
of mouthwash for 1 minute. Plaque samples were collected at baseline after 30 days of intervention, and microbial analysis was done using
mitis salivarius-bacitracin (MSB) agar.
Results: Significant reduction in the S. mutans count and plaque scores were obtained in both the mouthwash groups at the end of 30 days.
When combined with fluoride toothpaste, low-fluoride (0.05%) group exhibited a higher reduction of S. mutans count.
Conclusion: VCO (0.02%) mouthwash can be recommended as a regular mouthwash for children with heavy plaque formation.
Clinical significance: Herbal medicines of natural/botanical origin are being applied in clinical dentistry to inhibit microbial activity. Virgin
coconut mouthwash which is rich in potassium salts of lauric acid, caprylic acid, capric acid, myristic acid, palmitic acid, stearic acid, oleic acid,
and linoleic acid, has been found to be effective against S. mutans in the present study, which would open new vistas in promotion of natural
products against oral microorganisms and dental caries in particular.
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Introduction

1–4

Dental caries is a transmissible microbial disease process that
results in the demineralization and loss of inorganic and organic
components of hard dental tissues. It affects every section of the
population, particularly youngsters.1 It is caused by acidogenic and
aciduric gram-positive bacteria, principally Streptococci, Lactobacillus,
and Actinomyces, which metabolize sucrose to organic acids such as
lactic acid. These acids dissolve the calcium and phosphate ions in
the teeth, resulting in decalcification and finally decay.
When utilized properly and in conjunction with routine
professional treatment, modern oral hygiene methods are capable
of preventing caries and maintaining good dental health. Fluoride
is a well-established antimicrobial agent that is widely used in
the prevention of dental caries due to its anticarciogenic and
remineralization properties. Additionally, a high dose of systemic
fluoride is toxic. Oral hygiene can be improved by supplementing
mechanical measures with chemotherapeutic drugs via dentifrices,
mouthwashes, gels, and delivery vehicles such as chewing gum. Due
to the excessive use of antimicrobials in the recent past, resistance
to several medications has developed among pathogens of the oral
microbiota. This highlights the critical need to investigate nontoxic
natural sources that contain innovative bioactive chemicals that are
safe, biodegradable, and without adverse consequences.
Virgin coconut oil is a naturally processed, chemical-free,
and additive-free product made from fresh coconut kernels that

have not been subjected to chemical treatment throughout the
manufacturing process. VCO as a beneficial food oil is increasing in
popularity.2 This oil is composed of 92% saturated acids, of which
about half are lauric acids. VCO is primarily antimicrobial due to
the presence of free fatty acids and their derivatives, known as
monoglycerides. 3,4 Also, sodium laureate, the major element of
soap, is formed when lauric acid in coconut oil combines with
sodium hydroxide in saliva during rinsing, which may be responsible
for the cleansing activity and plaque reduction. Only a few clinical
trials have been conducted to determine the efficacy of VCOs fatty
acids against S. mutans. There is currently no published research
comparing the efficacy of VCO mouthwash against S. mutans.
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M at e r ia l s

and

Methods

The study included an in vitro component in which a minimal
inhibitory concentration of fatty acids in VCO was determined, as well
as an in vivo component in which a VCO mouthwash was created. The
design of the study was an experimental randomized trial.

In Vitro Study
VCO Saponification
Saponification was performed on commercially available KLF Nirmal
cold-pressed VCO (produced in India).4 All of the fatty acids found
in VCO, including lauric acid, caprylic acid, capric acid, myristic
acid, palmitic acid, stearic acid, oleic acid, and linoleic acid, were
produced as potassium salts.

Determination of Minimum Inhibitory Concentration (MIC)
against S. mutans
Pure strain of S. mutans (MTCC 890) was procured from the Microbial
Type Culture Collection and Gene Bank, Chandigarh. Pure strains were
revived by floating them in brain heart infusion broth. The strains
were cultivated on MSB agar plates. A nephelometer was used to
standardize an overnight culture of bacterial inoculum in brain heart
infusion broth to the 0.5 McFarland standard (1.5 × 108 CFU/mL).
The protocol for the manufacture of selective media, MSB agar, was
followed as reported by Gold et al. in 1973, and this was attained.5–8
Serial dilutions of the saponified VCO product (a mixture of
fatty acid potassium salts) were used to reach final concentrations
of 1, 0.5, 0.25, 0.125, 0.0625, 0.03125, 0.015625, 0.0078125, and
0.00390625%. A 96-well microtiter plate was filled with 200 µL of
the mixed bacteria in each well.
The microtiter plate was incubated anaerobically at 370ºC
for 24 hours at a speed of 50 rpm/min in an incubator shaker.
After 24 hours, the final optical density of various solutions in
each well was calculated using a microplate reader (PerkinElmer
multiplate reader). The degree of reduction in bacterial turbidity
in the test and control wells was evaluated using optical density
measurements at 600 nm,5 and the MIC was computed using Prism
software by analyzing the 50% inhibition of bacterial growth. The
MIC of a combination of fatty acid salts in VCO was estimated to be
0.02215% or 0.221 mg/mL. At this concentration, a visible reduction
in bacterial turbidity was seen for the first time, indicating a 50%
inhibition of bacterial growth. As a result, 0.02215% (0.2215 mg/mL)
was chosen as the final concentration of the product to be utilized
in the manufacturing of VCO mouthwash.

Preparation of Mouthwash
Tween 80 was added to VCO saponification product and rapidly
swirled for 15 minutes with a glass stirrer. The saponified product
and tween 80 were then combined at a speed of 500 revolutions per
minute. Methylparaben, menthol, and stevioside were added to the
mixture and stirred for 15 minutes with the propeller. Peppermint
oil was added, and the solution was diluted with distilled reverse
osmosis water to the desired concentration. A digital pH meter was
used to adjust the pH to neutral.

In Vivo Study
The in vivo trial evaluated the mouthwash’s efficacy against
S. mutans and supragingival plaque. A randomized controlled
parallel experimental design with double blinding (examiner
and study participants) was conducted on 60 healthy children
aged 6–9 years from the Department of Pediatric and Preventive

Dentistry. Sample size of 60 study participants was calculated taking
a significance level of 5%, with 80% as the power of study and a
relative mean difference of 0.8 in pre and postintervention microbial
values. Sixty study participants were chosen, with 30 in each group.
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The Institutional Ethical Committee accepted the study protocol
wide no JSS/DCH/IEC/MD-28/2015-16(2). The study adhered strictly
to the World Medical Association’s Declaration of Helsinki and
consort standards.

Study Protocol
The study was carried out in accordance with the consort protocol
shown in Flowchart 1. The initial screening was performed at JSS
Dental College and Hospital’s outpatient Department of Pediatric
and Preventive Dentistry in Mysuru. During the initial screening, 63
study participants were recruited based on inclusion and exclusion
criteria, and three study participants opted out of the study due
to illness. All 60 study participants were assigned to one of two
groups at random. One group received a low-fluoride mouthrinse,
while the other received a VCO mouthwash. The plaque samples
were collected two times, at the beginning and at the end of the
study, for microbiological examination. The collected data were
tabulated for data analysis.
Parents and study participants were fully informed about the
study, and signed consent forms were obtained from the parents
of all individuals who participated in the study. Children with
early-stage enamel degradation were eligible if they were not taking
any medication 3 months prior to and during the trial period. The
study excluded children with systemic disorders, those in medically
compromised situations, and those undergoing orthodontic
treatment or wearing an intraoral prosthesis.
The study began by Documenting International Caries
Assessment and Detection System (ICDAS II) criteria. The study
enrolled individuals who met ICDAS II Code 2. The study participants
were shown how to brush their teeth properly (the Fones
Technique) and instructed on the proper use of mouthwash. For
1 week, the youngsters were kept on a washout period and given a
common, optimally fluoridated toothpaste and a new, soft-bristled,
age-appropriate toothbrush. They were instructed not to utilize any
additional oral hygiene aids save those provided by the research.
Additionally, they were instructed to clean their teeth for 1 minute
each before and after breakfast and supper, using a pea-sized
amount of toothpaste.
The study participants were divided into two groups at
random. Group A received VCO mouthwash, while group B received
commercially available low-fluoride (0.05%) mouthwash. Individuals
were instructed to rinse their mouths for 1 minute twice daily with
5 cc of undiluted mouthwash. The parent or guardian was in charge
of the intervention for 30 days. Parents were asked to notify us if
their child had a negative reaction, which was then recorded in
the log.
T he plaque collections were subdivided into pre- and
post-regimes.
D ay 1–pre: Before swishing with toothpaste slurry and
mouthwash (baseline)
D ay 1–post: After swishing with toothpaste slurry and
mouthwash
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Flowchart 1: Consort flowchart of study protocol

 ay 31–pre: Before swishing with toothpaste slurry and
D
mouthwash
D ay 31–post: After swishing with toothpaste slurry and
mouthwash
Study participants were advised to forego brushing their teeth
in the morning on the day of plaque collection. The buccal and
lingual surfaces of the permanent maxillary right first molar,
permanent maxillary right central incisor, and mandibular left
deciduous first molar were collected for plaque (i.e., from the
first and third quadrants). The patients were then instructed to
swirl and spit out the toothpaste slurry for 1 minute. Following
30 minutes, individuals were instructed to rinse their mouths
with 5 cc of mouthwash. Plaque was collected from the buccal
and lingual surfaces of the permanent maxillary left first molar,
permanent maxillary left central incisor, and mandibular right
deciduous first molar 2 hours after mouth washing (i.e., from the
second and fourth quadrant). Plaques were collected in daylight
using an autoclaved scaler. Plaque was then collected and kept in
a preweighed sterile Eppendorf tube. Following plaque collection,
the Eppendorf tubes were weighed again. Plaques were collected
and sent to the microbiology and culture laboratory. Saline was
introduced to the Eppendorf tube at a steady rate of 100 µL for
every 0.001 gm of plaque. The mixture was vortexed for 1 minute
to ensure homogeneous plaque dispersion and served as the stock
solution for serial dilution. To obtain 1:10 dilution, 100 µL of the stock
solution was transferred to a sterile test tube containing 900 µL
of saline. This solution was vortexed, and 100 µL of a 1:10 dilution
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solution was put into a test tube holding 9900 µL of saline to achieve
a 103 dilution.
The spread plate method of bacterial culture was used, as
described by Gold et al.6 The technique was carried out entirely
in a laminar flow chamber. After plating, the MSB agar plates were
immediately placed in the anaerobic jar, followed by the anaerogas
pack (Himedia). For 72 hours, the plates were incubated at 370ºC
in an environment composed of 95% nitrogen and 5% carbon
dioxide. A negative catalase reaction and Gram staining were used
to confirm the colonies. Plates were checked, and bacterial colonies
were counted manually using the standard approach, which divides
the agar plate into quadrants for convenience of counting.9
After 30 days of intervention, the plaque was collected twice,
the same as on day 1 of the study, that is, before swishing with
toothpaste slurry and 2 hours after swishing with toothpaste slurry,
followed by rinsing with respective mouthwashes. The CFU/mL of
S. mutans was recorded and compared to the baseline.

Statistical Analysis
A paired t-test was used to compare the values of the total colony
count within the same group. An unpaired t-test was used to
compare the values between the two groups. p = 0.05 was used
as the criterion of significance in this investigation. Statistical
Package for the Social Sciences software, version 22, was used for
the statistical analysis (SPSS Inc., Chicago). The examiner who took
the plaque samples and analyzed the microbiological data, as well
as the statistician, was blind to the group division.
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R e s u lts
Minimal Inhibitory Concentration (MIC) Determination
The MIC of VCO was obtained using Prism software by analyzing
the 50% inhibition of bacterial growth. At this concentration,
a visible reduction in bacterial turbidity was seen for the first
time, indicating a 50% inhibition of bacterial growth. Bacterial
turbidity was evaluated by comparing the mean optical densities
of a combination of fatty acid salts in VCO to S. mutans at varying
doses (Table 1). The final concentration of the product to be used
in the formulation of VCO mouthwash was determined to be 0.02%
(0.2 mg/mL).

Microbiological Examination
S. mutans growth was visible 48–72 hours after anaerobic incubation
as elevated convex undulated colonies with rough borders and a
granular frosted glass look.9 At baseline, the overall number of
S. mutans in both groups was essentially identical. On day 1, the
mean S. mutans CFU/mL for the VCO group was 1.90 × 106 ± 0.11
× 106, and for the low-fluoride mouthrinse group was 1.22 × 106
± 0.14 × 106.
On day 1 post-rinse, the mean S. mutans CFU/mL count in the
VCO group was 0.799 × 106 ± 103 × 106, compared to 1.90 × 106
± 0.11 × 106 pre-rinse, a difference of 1.10 × 106 ± 0.17 × 106 that
was statistically significant (p 0.001). At the end of the 31-day
intervention period, the pre-rinse mean S. mutans CFU/mL count
was 0.867 × 106 ± 0.088 × 106, whereas the post-rinse mean S.
mutans count was 0.442 × 106 ± 0.088 × 106 a mean difference
of 0.426 × 106 ± 0.099 × 106 that was statistically significant (Table 2).
Whereas in the low-fluoride mouthrinse group, mean S. mutans
CFU/mL was 0.721 × 106 ± 0.126 × 106 on day 1 post-rinse, compared
to 1.97 × 106 ± 0.11 × 106 pre-rinse, a mean difference of 1.22 ×
106 ± 0.14 × 106 was statistically significant (p 0.001). At the end
of the 31-day intervention period, the pre-rinse mean S. mutans
CFU/mL count was 0.867 × 106 ± 0.101 × 106 but the post-rinse
mean S. mutans count was 0.385 × 106 ± 0.062 × 106 resulting in a
mean difference of 0.482 × 106 ± 0.079 × 106 that was statistically
significant (Table 2).

Discussion
An ideal antiplaque agent for routine use in children should not
interfere with oral biologic processes, be nonirritating to the oral
mucosa, be nontoxic if mistakenly swallowed, and be sugar- and
alcohol-free.10 As a result, there has been an ongoing search for
innovative antiplaque drugs with fewer adverse effects during daily
and protracted use. As a result, herbal mouthrinses have garnered
increased attention due to their nonchemical, nonsynthetic, and
less adverse effects, proving to be a far more cost-effective choice.
VCO is produced by cold-pressing the kernel from the coconut
tree’s fruit. It possesses no antibacterial action in its triglyceride
form. 3 Lauric acid (C12, 43.0–53.0%) is the primary fatty acid in

VCO.11 Lauric acid, caprylic acid, capric acid, myristic acid, palmitic
acid, stearic acid, oleic acid, and linoleic acid are the other fatty
acids included in VCO. By breaking the lipid bilayer of the plasma
membrane, free fatty acids inactivate bacteria.12,13 It has been
proven that fatty acid salts such as potassium laurate (C12K),
potassium linoleate (C18:2K), and potassium linoleate (C18:3K)
exhibit significant antibacterial activity against S. mutans and hence
have significant promise as antibacterial agents. The antibacterial
activity of fatty acid salt combinations against S. mutans has also
been evaluated, and it was discovered that adding one fatty acid
to another had no effect on its antimicrobial activity.14 Asokan et al.
defined saponification as one of the mechanisms of action of VCO
in which the vegetable fat is acted upon by salivary alkali, thereby
initiating the “soap-making” process. It is proposed that the soaps’
cleansing action aids in the reduction of plaque and subsequent
infection processes. The viscosity of the oil may also help by
inhibiting bacterial adhesion and plaque co-aggregation.15 Coconut
oil has a high saponification value and is one of the most commonly
used oils in the manufacture of soap. Soaps made with coconut oil
lather well and have a stronger cleansing action.16 During rinsing,
the lauric acid in coconut oil easily reacts with sodium hydroxide
in saliva to form sodium laureate, the main constituent of soap,
which may be responsible for the cleansing action and decreased
plaque accumulation.17
The sodium fluoride mouthwash (Kidodent) comprises 0.05%
sodium fluoride, 5% xylitol, and 0.03% triclosan fluoride (228 ppm).
Tween 80–50 gm/L, methylparaben 3 gm/L, stevioside (natural
sweetener derived from the stevia plant) 2.5 gm/L, the mixture of
fatty acid salts in VCO at a concentration of 0.221 gm/L, and distilled
water were used to make the VCO (0.02%) mouthwash.
The current investigation was carried out in three stages. VCO
was saponified in the first phase to obtaining a combination of
potassium salts of all fatty acids, which are active against S. mutans.
The antibacterial activity of this mixture was determined using a
pure strain of S. mutans (MTCC 890), and in the third step, a 0.02%
VCO mouthwash (Table 2) was created, and its efficacy against
S. mutans was tested.
A broth microdilution method was used to determine the MIC
(CLSI, 2002). Broth dilution is one of the most sensitive and reliable
procedures for determining the MIC of oily extracts.18 The MIC was
defined as the lowest quantity that reduced the turbidity of the
broth to less than 0.05 at a 600 nm absorbance. This MIC was used
to determine the final concentration of the product to be used in
the production of VCO mouthwash.
Children with early-stage enamel decay were chosen because of
S. mutans is most frequently associated with this stage of decay.19 The
plaque was collected twice on days 1 and 31, prior to and 2 hours
after swishing with toothpaste slurry and mouthwash. Swishing the
mouth with toothpaste slurry (modified toothpaste technique)20 was
recommended in lieu of brushing since plaque required to be
collected again following swishing to determine the efficiency of
mouthwash in combination with toothpaste slurry.21 This practice

Table 1: Mean optical density values of different concentrations of a mixture of fatty acid salts in VCO against S. mutans
Bacterial
broth
(positive
control)
0.315

Test concentrations of a mixture of fatty acid salts in VCO
0.2% chlorhexidine
(drug positive control)

0.0039%

0.0078%

0.0156%

0.0313%

0.0625%

0.125%

0.25%

0.5%

1%

0.018

0.318

0.302

0.213

0.102

0.029

0.028

0.012

0.027

0.05
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inhibiting S. mutans growth.26 However, in our study, we attempted
to make a mouthwash with saponified coconut oil that would be
more acceptable to children.
The present study’s findings indicated that there was a very
significant reduction in microbial count in both groups when a
paired t-test was used to compare them. According to earlier in vitro
research, the active ingredient in VCO mouthwash, a combination
of fatty acid salts, exhibits significant antibacterial activity against
both gram-positive and gram-negative oral infections.13,27 The
strength of the present study as compared to the existing literature
lies in the use of serial dilution and spread plate method, as
compared to streaking method. The serial dilution method with
a proper dilution factor resulted in isolated countable colonies.

provides the same amount of fluoride in the oral cavity as teeth
brushing with fluoridated toothpaste and has a preventative impact
on dental caries.22 With the correct dilution factor, the serial dilution
procedure resulted in isolated countable colonies.
The intragroup comparisons were made by comparing (1)
Day 1–pre and day 1–post, (2) Day 31–pre and day 31–post. The
range of colony-forming units/mL of S. mutans in plaque was as
per the findings of Subramaniam and Nandan.10 The intragroup
comparison showed a highly significant difference (p < 0.001) in
CFU/mL of S. mutans in both VCO and low-fluoride mouthrinse
groups. The pre- and post-comparison on day 1 showed the
combined effect of toothpaste slurry and mouthwash on S. mutans
count with one-time rinsing. Day 1–pre and day 31–pre comparison
show the carryover effect of mouthwash after 30 days on overnight
plaque S. mutans Day 31–pre and day 31–post comparison gave
the combined effect of mouthwash and toothpaste on S. mutans
count over 30 days (Table 3).
Overall, the low-fluoride group had a greater reduction of
S. mutans, demonstrating the combined effect of mouthwash and
toothpaste slurry. This demonstrates that when fluoride mouthwash
is mixed with a fluoride toothpaste slurry, fluoride mouthwash has
increased antimicrobial activity.23,24
The low-fluoride (0.05%) group’s antimicrobial activity could be
due to the agonistic impact of all three ingredients, namely xylitol,
sodium fluoride, and triclosan.10 The substantially greater reduction
in low-fluoride (0.05%) may be explained by the fluoride recharging
effect, which increases fluoride’s bioavailability in the oral cavity
when used in conjunction with a fluoridated dentifrice.24 While the
low-fluoride (0.05%) group has a larger reduction in S. mutans load,
both forms of mouthwash have comparable antimicrobial efficacy.
According to prior research, mouthwash with a low-fluoride
content (0.05%) showed antiplaque activity comparable to that of
other herbal mouthrinses.25 In 2016, Peedikayil et al. conducted an
in vivo study to compare the antibacterial activity of chlorhexidine
and coconut oil against S. mutans. They discovered that using
coconut oil as an oil swishing agent significantly reduced the
S. mutans count in comparison to the chlorhexidine group. They
concluded that coconut oil is just as effective as chlorhexidine at

Limitations of the Study
In this study, VCO mouthwash has been formulated with the
minimum inhibition concentration of a mixture of fatty acids,
0.02215% (0.2215 mg/mL) against S. mutans. Even though higher
concentrations of this product were tested in vitro, which showed
inhibition similar to chlorhexidine, it was not tested clinically since
it was the first trial with this product.

Future Directions of the Study
Further research can be done by incorporating higher concentrations
of a mixture of fatty acid salts into mouthwash and checking its
anticarciogenic and antiplaque activity. The cumulative effect on
oral pathogens can be studied using 0.02% VCO mouthwash.
Fatty acid mixtures in VCO can be used in making formulations
other than mouthwash.

C o n c lu s i o n
Thus, 0.02% VCO mouthwash can be deemed a natural, safe, and
cost-effective antimicrobial agent suitable for routine usage in
children. About 0.02% VCO mouthwash is highly antibacterial and
antiplaque, and it is an excellent treatment for lowering gingival
inflammation in children who have a high rate of plaque production.
Further research with bigger sample size and varied quantities of the
product is necessary to determine the efficacy of VCO mouthwash.

Table 2: CFU/mL of S. mutans in 0.02% VCO and low-fluoride (0.05%) mouthwash groups on day 1 and day 31
VCO
Mean ± SD
Day 1–pre-rinse
Day 1–post-rinse
Day 31–pre-rinse

6

Low-fluoride

Mean diff ± SD
6

1.90 × 10 ± 0.11 × 10
0.799 × 106 ± 0.103 × 106
0.867 × 106 ± 0.088 × 106

6

p
6

1.10 × 10 ± 0.17 × 10

0.426 × 106 ± 0.099 × 106

Mean ± SD
6

<0.001

Mean diff ± SD
6

p

6

6

1.97 × 10 ± 0.11 × 10
1.22 × 10 ± 0.14 × 10
<0.001
0.721 × 106 ± 0.126 × 106
<0.001 0.867 × 10 ± 0.101 × 10 0.482 × 106 ± 0.079 × 106 <0.001

Day 31–post-rinse 0.442 × 106 ± 0.088 × 106

0.385 × 106 ± 0.062 × 106

Table 3: CFU/mL of S. mutans in 0.02% VCO and low-fluoride (0.05%) mouthwash groups on day 1 (pre-rinse) and day 31 (post-rinse)
Mouthwash groups
VCO
Low-fluoride

Day 1–pre-rinse
Day 31–post-rinse
Day 1–pre-rinse
Day 31–post-rinse

566

Mean ± SD (CFU/mL)

Mean diff ± SD

p

1.90 × 106 ± 0.11 × 106
0.441 × 106 ± 0.088 × 106
1.97 × 106± 0.11 × 106

1.46 × 106 ± 0.14 × 106

<0.001

1.56 × 106 ± 0.14 × 106

<0.001

6

6

0.385 × 10 ± 0.062 × 10
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Clinical Significance
Herbal medicines of natural/botanical origin are being applied
in clinical dentistry to inhibit microbial activity. Virgin coconut
mouthwash which is rich in potassium salts of lauric acid, caprylic
acid, capric acid, myristic acid, palmitic acid, stearic acid, oleic acid,
and linoleic acid, has been found to be effective against S. mutans
in the present study, which would open new vistas in promotion
of natural products against oral microorganisms and dental caries
in particular.
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