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Effect of Oil Pulling on pH, Buffering
Capacity and Total Antioxidant

Capacity of Saliva in Children:
A Randomised Control Study
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ABSTRACT

Introduction: Saliva is emerging as a diagnostic tool in the field
of dentistry. The changes in salivary composition, its physical and
chemical properties determine the state of both oral and general
health. Chemical plaque control measures improve oral health,
by effectively controlling the microbial load in the dental plaque
and these agents are thought to alter the properties of saliva. Oil
pulling with edible oils has proved to be an adjunct to routine oral
hygiene methods to improve oral health.

Aim: To evaluate and compare the effect of oil pulling therapy
with sesame oil and virgin coconut oil with Chlorhexidine (CHX)
gargling and plain water gargling on pH, buffering capacity, and
total antioxidant capacity of saliva.

Materials and Methods: A four armed randomised controlled
study was conducted in 80 female children in the age group of
12-14 years from July 2019 to December 2019 in Department
of Paediatric and Preventive Dentistry, Kannur Dental College,
Anjarakandy, Kannur, Kerala, India. Children with mild to moderate
gingivitis were selected and assigned into four groups to use
different types of mouth rinsing (Group A: chlorhexidine, Group B:
sesame oil , Group C: virgin coconut oil and Group D: plain water

(GO Ev-tic-rio |

as control) for one month. Unstimulated whole saliva, collected
from these participants were evaluated for the changes in pH,
buffering capacity and total antioxidant capacity, at baseline and
at 30 days. The data were tabulated and statistical analysis was
done using Analysis of Variance (ANOVA) (Post-hoc), followed
by Dunnet’s t-test, using Statistical Package for Social Sciences
(SPSS) 25.0 version. Tukey’s post-hoc test was done to identify
the significant pairs.

Results: The mean age of the study participants was 13.4 years.
Intragroup comparisons showed there were statistically significant
changes in the baseline to 30" day values of gingival index, values,
antioxidant capacity and buffering capacity for all the experimental
groups (p<0.05). Coconut oil pulling (p=0.0345) and sesame oil
pulling (p=0.026) and CHX gargling (p=0.045) showed statistically
significant changes in salivary buffering capacity when compared
to the control. On intergroup comparisons of experimental groups,
there was no statistical difference in antioxidant capacity, salivary
buffering capacity and pH of the saliva (p>0.05).

Conclusion: Oil pulling with coconut oil and sesame oil had equal
effectiveness as CHX on the antioxidant capacity and buffering
capacity of saliva.

Keywords: Gingivitis, Oral hygiene, Plant oil, Plaque control, Potential of hydrogen

INTRODUCTION

Saliva is one of the most important components in the oral environment
and an integral component of oral health [1]. It plays a critical role in
oral homeostasis, by modulating the ecosystem within the oral cavity
[2]. The The main functions of the saliva are Iubrication, protection,
buffering action and clearance, maintenance of tooth integrity,
antibacterial activity, taste perception, and digestion [3].The buffer
systems, bicarbonates, and phosphates present in saliva help in the
maintenance of the pH of the oral cavity between six to seven by
neutralising the acids produced by the plague microorganisms [4].

Salivary antioxidants aids in protection against bacterial metabolic
products and oxidative stress produced by these microorganisms
[4]. Saliva is intended to be the first line of defence against free
radicals associated with diseases in the oral cavity [5,6]. Therefore,
the initiation and progression of such diseases can be prevented by
these antioxidants thereby controlling the plague microorganisms
which are the primary aetiologic agents [7].

Oral hygiene measures are an important preventive measure to
control plaque induced diseases. CHX is one of the gold standard
plague control agents but it is associated with slightly lower
compliance due to its unpleasant taste and unwanted effects like
staining [7]. To overcome these disadvantages, attention is being given
to exploring natural alternatives for oral hygiene maintenance [8].
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Oil pulling or oil gargling or oil swishing is one such practice that
involves placing a tablespoon of edible oils like sesame, olive,
sunflower, coconut, sipped into the mouth, and swished or pulled
through the teeth and oral cavity for 1-5 minutes. This system had
been practiced in India as a traditional health remedy [8]. Numerous
studies have been conducted recently supporting this technique of
oil pulling and is found to have a definite antibacterial and anti-plaque
activity [9,10]. In addition to these beneficial effects, these oils also
contain natural antioxidants like sesamol, sesamin, and sesamolin
and polyphenols which can help in disease prevention [11,12].

Sesame oil is an edible cooking oil derived from sesame seeds
whereas Virgin Coconut Qil (VCO) is obtained from fresh and mature
kernel of the coconut without undergoing chemical refining, bleaching
or deodorizing [8,9]. Both oils were found to reduce the plaque
related gingivitis and has been comparable to CHX [10]. Therefore,
these oils were used in the present study to know more about
physiochemical changes in oral cavity by its use. The effectiveness of
all these agents on oral health status can be assessed by evaluating
the changes they bring about in the saliva. But, literature is scarce on
the comparison of the action of oil pulling therapy with other chemical
plague control agents, on salivary parameters such as buffering
capacity and total antioxidant capacity. Therefore, this study aims
to evaluate and compare the effect of oil puling and CHX gargling
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on salivary pH, buffering capacity, and total antioxidant capacity of
saliva in children.

MATERIALS AND METHODS

A four arm randomised controlled study was conducted from July
2019 to December 2019 among 80 children in the age group of 12-
14 years by Department of Paediatric and Preventive Dentistry, Kannur
Dental College, Anjarakandy, Kannur, Kerala, India. The saliva samples
were analysed for pH, buffering capacity and total antioxidant capacity
at Toxicology and Biochemistry laboratory division, Department of
Zoology, Calicut University, Thenhipalam, Malappuram, Kerala state,
India. The selected subjects of the study were the residents of the
female residential sports school. The study was carried out in
accordance with the Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments, involving humans. Ethical
clearance for the study was obtained from the Institutional Ethics
Committee of Dental College (KDC/2019/221) and informed consent
was taken before the study.

Inclusion and Exclusion criteria: The inclusion criteria of study
participants were those who were caries free with mild to moderate
gingivitis. Children with caries, severe gingivitis, or any systemic
diseases, history of dental treatment in previous three months and
participants on regular use of mouthwash before the study were
excluded from the study.

Sample size calculation: The number of samples for the study
was calculated using the formula:

Z(Z a+ 7 I-E) 202
A2
Where n=sample size per group, Z=Normal distribution to give
required power of distribution according to the pilot study,
a=significance level (0.05), B power determined at 90%, A=size
of difference. The value obtained was 18 and was rounded off to
20 per group.

n=

The screening of the population was done by a single examiner.
Gingival index by Loe and Siness was used to select the
participants [13]. The CONSORT 2010 guidelines were followed
in this randomised control trial [Table/Fig-1]. The observer who
checked the subjects and the lab analysis personal was blinded
regarding the intervention. The study population was divided into
four groups, i.e. three experimental groups, and one control group,
with 20 children in each group. The subjects were allotted to each
group by a computer generated random number table.

‘ Accessed for eligibility (n= 140) ‘

Excluded‘(n=,€0r . o
Not meeting inclusion criteria

ot willing to participate (n=6)

Randomised (n=80)

l | Allocation

Group A Group C
Chlorhexidine (n=20) Coconut Oil (n =20)

Group B
Sesame oil (n=20)

Group D (Control)
Plain water (n=20)

. ' .
Lost in Follow up (n=0) Lost in Follow up (n=0) Lost in Follow up (n=0) Lost in Follow up (n=0)
Discontinued (n= 0) Discontinued (n=0) Discontinued (n=0) Discontinued (n=0)

-

‘

Baseline and 30 days (n=20)
PH, Buffering Capacity Anti
oxidant capacity

Baseline and 30 days (n=20)
PH, Buffering Capacity Anti
oxidant capacity

[Table/Fig-1]: CONSORT flowchart.

Group A: CHX mouthwash (Clohex, Dr Reddy’s Laboratories Ltd.
India)

Group B: Sesame oil (Pavithram , Pazhangadi Oil Industries, Kerala,
India)

Group C: VCO (Nutriko , Rubco Kerala India)
Group D: Plain Water as control

Baseline and 30 days (n=20)
PH, Buffering Capacity Anti
oxidant capacity

pH, Buffering Capacity Anti
oxidant capacity

[Baseﬁne and 30 days (n=20)

(esa)
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Study Procedure

Baseline unstimulated salivary samples by spitting method were
collected from all four groups, and pH, buffering capacity and total
antioxidant capacity were checked [14]. The experimental groups
were advised to do CHX gargling or oil pulling under the supervision
of trained observers at the residential school. The salivary samples
were collected to checked at day 30, for pH, buffering capacity
and total antioxidant capacity. Gingival index was also checked at
baseline and 30" day to check for changes in gingival health of
each subjects.

Group A participants, were advised to dilute 5 mL of 0.2% CHX with
an equal volume of water and swished in the mouth after routine
tooth brushing. Group B and C were advised to sip and pull one
teaspoon of sesame oil and virgin coconut oil between the teeth
for five minutes, after brushing till the oil turns thin and milky white.
Whereas, the control group group D participants were asked to
gargle with plain water after routine tooth brushing .

Unstimulated whole saliva was collected from the participants by
draining method within 15-30 minutes of oil pulling or CHX gargling. The
participants were advised not to eat or drink before sample collection.
The collected samples were transferred to the laboratory in cryovials,
placed in a mini cooler at -20° celsius, within a hermetically sealed box.
In the laboratory, the salivary samples were immediately centrifuged at
9000 rpm, at -4° celsius for 12 minutes, and samples were separated
into aliquots and stored under -20° celsius, until analysis [15].

Parameters Measured

The pH and buffering capacity were evaluated by Ericsson’s method,
1.0 mL of saliva was taken in a test tube, and the initial pH was
measured using the digital pH meter (Eutech pH tutor) [16]. After
transferring 1.0 mL of the saliva to 3.0 mL (0.0033 mol per liter) HCI,
and mixing thoroughly for 20 minutes to remove CO,, the final pH
of the saliva was measured. The buffering capacity of the salivary
samples was measured by assessing the final pH value as given in
[Table/Fig-2].

Final pH value Evaluation
More than 4.75 High
4.25-4.75 Normal
3.50-4.24 Low
Less than 3.50 Very low

[Table/Fig-2]: Values of buffering capacity of salivary samples by Ericsson’s

method [16].

The total antioxidant capacity of saliva was measured by (1,1-
Diphenyl-2-picrylhydrazyl solution (DPHH) radical scavenging
assay) using a microplate reader [17]. This method is based on the
reduction of DPPH alcoholic solution in the presence of hydrogen
donating antioxidants. The reduction of DPPH radical leads to a
colour change from deep violet to light yellow.

Around 150 pL of freshly prepared DPPH solution in methanol was
added to 50 plL of centrifuged saliva in the wells of the microplate. The
scavenging activity was assessed by using chemical and biometric
assays (Biotek-Synergy). The samples were kept in darkness for
30 minutes at room temperature and the absorbance was then
measured at 517 nm (AS) against methanol as blank. The absorbance
of the methanol solution of DPPH was taken as control (Ac).

Free radical scavenging activity was calculated using the following
relationship[18]:

DPPH radical scavenging activity (%)=[(Ac-AS)/Ac]x100.

Ac- absorbance of control

As- absorbance of the sample

The percentage scavenging of DPPH radical denotes the antioxidant
activity of the sample.
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STATISTICAL ANALYSIS

Data analysis was done using SPSS 25.0. ANOVA test was used
to compare the means of difference in the dimensions between and
within the groups. Leven’s homogeneity of variance test was done to
check that homogeneity of variance. Dunnet’s t-test was applied to
find the statistical significance between the groups, Tukey’s post-hoc
test done to identify the significant pairs. A p-value less than 0.05
was considered statistically significant at a 95% confidence interval.

RESULTS

About 80 female subjects in the age group of 12-14 years took part
in the study. The mean age of the participants was 13.4 years. [Table/
Fig-3] shows comparison of pre (at baseline) and post (at 30" day)
gingival scores within the groups. A significant decrease in gingival
scores was noted on CHX gargling, sesame oil, and virgin coconut oil
pulling in groups, and the results were statistically significant (p<0.05).
The control group did not show any significant changes.

Gingival score (Mean+SD)
Groups Pre Post p-value
Group A 1.10£0.9 0.86+0.20 0.03*
Group B 1.10+0.21 0.92+0.23 0.04*
Group C 1.18+0.20 0.98+0.22 0.04*
Group D 1.04+0.23 1.04+0.23 0.34

[Table/Fig-3]: Comparison of pre and post gingival scores within the group.

*p<0.05 significant compared pre and post within the groups

The mean of values and the mean difference of salivary parameters
between baseline and 30™ day for the experimental groups CHX,
coconut oil, and the control group are seen in [Table/Fig-4].
Leven’s homogeneity of variance test showed that homogeneity of
variance has not been violated and is fit for parametric test using
one-way ANOVA.
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and coconut oil groups (p<0.05), whereas for control group there was
no statistical difference.

Group A Group B Group C Group D
Time (Mean=SD) (Mean=SD) (Mean=SD) (Mean+SD)
Baseline 5.8+0.42 5.92+0.17 5.94+0.16 5.45+0.31
30" day 5.63+0.34 5.73+0.31 5.64+0.28 5.62+0.42
p-value 0.05* 0.035* 0.021* 0.56

[Table/Fig-6]: Comparison of mean buffering capacity of different groups at different

time periods.
ANOVA *p<0.05=significant

Group A Group B Group C Group D
Time (Mean=SD) (Mean=SD) (Mean=SD) (Mean=SD)
Baseline 18.93+12.74 14.64+8.89 14.1+4.47 16.88+7.65
30" day 55.42+16.88 48.26+3.47 56.05+13.13 16.96+21.57
p-value 0.001* 0.023* 0.001* 0.33

[Table/Fig-7]: Comparison of mean free radical scavenging values of different groups

at different time periods.
ANOVA *p<0.05=significant

Multiple comparisons of experimental groups with that of the control
[Table/Fig-8]. The results showed that salivary buffering capacity of
CHX (p=0.045), mean sesame oil (p=0.026) and VCO (p=0.034)
were statistically significant when compared to the control. When
the pH of the experimental groups were compared to the controls,
no statistically significant results are obtained whereas when
antioxidant capacity of the experimental groups were compared with
the control, statistically significant results were obtained (p<0.05).

Intergroup comparisons of the experimental groups [Table/Fig-9]. A
Tukey's post-hoc test revealed that the salivary buffering capacity, pH
and free radical scavenging scores were not statistically significant
(p>0.05) between the experimental groups.

Chlorhexidine Sesame oil Virgin coconut oil Control
Parameters Day Mean Mean difference | Mean | Mean difference Mean Mean difference Mean Mean difference
30" day 6.81 6.89 6.8 6.65
pH 0.05 0.17 0.25 0.07
Baseline 6.76 6.72 6.55 6.58
i i 30" day 5.63 5.73 5.64 5.62
Sahvary buffering 017 0.19 -0.3 0.17
capacity Baseline 5.8 5.92 5.94 5.45
30" day 55.42 48.26 56.05 16.96
Antioxidant capacity 36.49 33.62 41.95 0.08
Baseline 18.93 14.64 14.1 16.88

[Table/Fig-4]: Mean of values and the mean differences in pH, salivary buffering capacity and antioxidant capacity between baseline and 30" day.

Leven’s Homogeneity of variance test

The intragroup comparison of mean pH values of different groups at
baseline and at 30" day [Table/Fig-5]. The results show that values
obtained were not statistically significant (p>0.05).

Group A Group B Group C Group D
Time (Mean+SD) (Mean+SD) (Mean+SD) (Mean+SD)
Baseline 6.76+0.23 6.72+0.07 6.55+0.18 6.58+0.12
30" day 6.81+0.29 6.89+0.14 6.8+0.15 6.65+0.14
p-value 0.29 0.45 0.20 0.31

[Table/Fig-5]: Comparison of mean pH values of different groups at different time

periods.
ANOVA *p<0.05=significant

The intragroup comparison of comparison of mean buffering capacity
values of different groups at baseline and at 30" day is seen in [Table/
Fig-6]. The results show that there was no statistical difference in
p-values for CHX, sesame oil, coconut oil groups (p<0.05) whereas for
control group there was no statistical difference (p>0.05).

[Table/Fig-7] shows the intragroup comparison of antioxidant capacity
values of different groups at baseline and at 30" day. The results show
that there was a statistical difference in p-values for CHX, sesame oil
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DISCUSSION

The changes in the physicochemical properties of saliva can
determine the health status of an individual. Hence, it is emerging
as a diagnostic tool for many oral and systemic diseases [18]. In the
present study, the saliva was taken as a tool, and the changes in its
property like pH, buffering capacity, and total antioxidant capacity
was evaluated to assess the effectiveness of oil pulling with two
different oils and CHX gargling.

Oil pulling therapy has been used as a traditional Indian folk remedy
to prevent tooth decay, halitosis, bleeding gums, dryness of throat,
and cracked lips. The exact mechanism of oil pulling therapy on
plague inhibition is not clear. The viscosity of oil probably inhibits
bacterial adhesion and plaque co-aggregation and the soap
forming effect of oil, produces a cleansing action over the tooth
surface [19]. The results of the present study showed that there
was an improvement in the gingival health following oil pulling
therapy with coconut oil and sesame oil. Asokan S et al., had shown
sesame oil pulling is as effective as CHX in reducing plaque-induced
gingivitis [20]. Studies by Sheikh FS and lyer RR and Kohle SA et al.,
showed the effectiveness of sesame oil on halitosis and reducing
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[Table/Fig-8]: Multiple comparisons of the study groups with the control.

95% Confidence interval
Mean difference
Variables () Study group (J) Control (1-J) Std. Error Sig. Lower bound Upper bound
Chlorh-exidine Plain water -0.24400 0.11501 0.045* -0.5197 0.0317
Salivary buffering capacity Sesame Ol Plain water -0.36400 0.11501 0.026* -0.6397 -0.0883
Virgin coconut oil Plain water 14350 0.11501 0.0345* -0.1322 0.4192
Chlorh-exidine Plain water -0.02150 0.05438 0.960 -0.1519 0.1089
pH score Sesame oil Plain water 0.09750 0.05438 0.185 -0.0329 0.2279
Virgin coconut oil Plain water 0.18100 0.05438 0.064 0.0506 0.3114
Chlorh-exidine Plain water 36.41200* 4.10156 0.001* 26.5811 46.2429
Anti-oxidant capacity Sesame oil Plain water 33.53850* 4.10156 0.001* 23.7076 43.3694
Virgin coconut oil Plain water 41.87300* 4.10156 0.001* 32.0421 51.7039

One way ANOVA, Dunnet's t-tests*, significant at p<0.05 level

Mean difference (Medium Lower bound of Upper bound of
Variables Medium 1 Medium 2 1- Medium 2) Significance mean difference mean difference
Sesame oil 0.12000 0.725 -0.1821 0.4221
Chlorhexidine
Virgin coconut oil -0.38750 0.086 -0.6896 -0.0854
Chlorhexidine -0.12000 0.725 -0.4221 0.1821
Salivary buffering capacity Sesame oil
Virgin coconut oil -0.20750 0.110 -0.8096 -0.2054
Chlorhexidine 0.38750 0.086 0.0854 0.6896
Virgin coconut oil
Sesame oil 0.20750 0.110 0.2054 0.8096
Sesame oil -0.11900 0.136 -0.2619 0.0239
Chlorhexidine
Virgin coconut oil -0.20250 0.073 -0.3454 -0.0596
Chlorhexidine 0.11900 0.136 -0.0239 0.2619
pH score Sesame oil
Virgin coconut oil -0.08350 0.422 -0.2264 0.0594
Chlorhexidine 0.20250 0.076 0.0596 0.3454
Virgin coconut oil
Sesame oil 0.08350 0.422 -0.0594 0.2264
Sesame oil 2.87350 0.897 -7.9005 13.6475
Chlorhexidine
Virgin coconut oil -5.46100 0.546 -16.2350 5.3130
Chlorhexidine -2.87350 0.897 -13.6475 7.9005
Anti-oxidant capacity Sesame oil
Virgin coconut oil -8.33450 0.185 -19.1085 2.4395
Chlorhexidine 5.46100 0.546 -5.3130 16.2350
Virgin coconut oil
Sesame oil 8.33450 0.185 -2.4395 19.1085

[Table/Fig-9]: Intergroup comparisons of salivary buffering capacity, pH, antioxidant apacity.

One way ANOVA, Tukey’s post-hoc test significance at p<0.05 level

the microbial load respectively [21,22]. Peedikayil FC et al., in two
different studies [19,23], had shown coconut oil pulling, reduced
S.mutans count, and plaque-induced gingivitis as compared to
CHX mouthwash.

Salivary parameters also get altered in oral diseases and also in
patients with poor oral hygiene status [24]. In the present study, the
salivary pH, increased from baseline, to 30" day on CHX gargling
and oil pulling. Singh S et al., had shown that the increase in salivary
pH might be due to improvement in oral hygiene by controlling and
reducing the microbial load in the plaque [25]. Velmurugan A et al.,
had shown that CHX gluconate, which is charged positively, shows
a high affinity for negative ions found in the cell membranes of
microorganisms resulting in the disruption of the cell membrane,
that resulted in a definite reduction in the microbial activity and an
increase in the pH [26].

In the oral cavity, any pathology may be associated with oxidative
stress. Free radicals continuously produced by the body play an
important role in cellular response, like defense against an infectious
agent, but in high concentrations, it damages cell structure and
results in oxidative stress [27]. This oxidative imbalance leads to
damage of important biomolecules and cells, and their elimination
is achieved by protective mechanisms referred to as antioxidants
[28]. In the present study, the change in antioxidant capacity of
saliva with CHX gargling and oil pulling was evaluated by the free

radical scavenging activity of the saliva. The study showed that
CHX mouthwash and oil pulling had a statistically significant effect
when compared to plain water gargling. The studies conducted by
Battino M et al., and Yeung SY et al., [29,30]. Respectively, showed
that CHX exhibited antioxidant properties. Besides this effect, CHX
was found to inhibit superoxide radical production by neutrophils by
scavenging effect or inhibition of NADPH oxidase, which mediates
neutrophil Reactive Oxygen Species (ROS) production. Even
though, the mechanism of antioxidant activity of oils on saliva is not
clear, it may be inferred that it may be due to the contribution by the
phenolic compound like protocatechuic, vanillic, caffeic, syringic,
ferulic and p-coumaric acids in virgin coconut oil and sesamin,
sesamolin, and sesamol in sesame oil and tocopherols present in
both [31]. The virgin coconut oil produced through the fermentation
method had also shown the strongest scavenging effect than the
refined coconut oil. Phenolic antioxidants present in these oils
can react directly with free radicals and convert them into stable
products [32]. The antioxidant activity of the tocopherols is mainly
due to their ability to donate their phenolic hydrogens to free radicals
[33]. The studies by Nagarajappa AK et al., and Battino M et al.,
had shown that when mouth rinses supplemented with exogenous
antioxidants, they have topical effects in the oral cavity [34,35]. This
also could be the reason for the increase in the antioxidant activity
of saliva by oil pulling.
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Author’s
S. name and Number of
No. year Place of study subjects Intervention done Parameters compared Conclusion
. Qil pulling with coconut oil may have a
1. Woolley J et United Kingdom Systelma’nc Qil pulling with coconut oil. beneficial effect on improving oral health
al., 2020 [9] review .
and dental hygiene.
Peedikayil FC . . Plaque Index. Qil puillmg using coconut oil clould be an
. Effect of coconut oil pulling effective adjuvant procedure in decreasing
2. etal., 2015 Kannur, India 60 o . .
on gingival health. - plague formation and plaque induced
[19] Gingival Index. S
gingivitis
Plaque Index The O”. puI‘hng therapy showed a
. . - T reduction in the plaque index, modified
Asokan S et . . Effect of sesame oil pulling on | Modified gingival index o
3. Chennai, India 20 ) - : gingival scores, and total colony count of
al., 2009 [20] oral health. Total microbial colonies o . .
aerobic microorganisms in the plaque of
count. ; . A
adolescents with plaque-induced gingivitis.
Peedikayil FC . Antibacterial efficacy of Dentocult SM Strip Coconut oil is as effective as CHX in the
4. etal., 2016 Kannur, India 50 . : . )
23] coconut oil on oil pulling. Mutans test. reduction of S.mutans
5 Kaushik M et | Secunderabad, 60 Antibacterial efficacy on oil Bacterial count in saliva Reduction in S.mutans count was seen in
' al.,, 2016 [39] | India pulling. ' both the oil pulling and CHX group
Plague index The chlorhexidine mouthwash and oil pulling
Shetty SS et . Effect of oil pulling on oral aque . with coconut oil produces near similar
6. Malaysia 20 Microbial analysis of . .
al., 2019 [41] health. laque effects in terms of plaque formation and
plaque-. reduction of oral bacteria
Salian V and Coconut oil is effective in reducing oral
7. Shetty P, Mangalore, India Review article microbial load and decreasing plaque and
2018 [42] gingival indices
Efficacy of virgin and regular . , o
Peedikayil FC coconut oil on plaque related o oo C,OC,OHUF oll pulling reduces modified
) R - Modified gingival Index gingival index scores
8. etal., 2022 Kannur, India 80 gingivitis and the perceptions , )
) - Taste perceptions. Taste need to be improved for better
[43] of the subjects regarding its . . P
compliance with the oil rinsing procedure.
taste and odour.
Plague index,
9 Sezgin Y et Turke 29 To evaluate the plaque Gingival index, Oil pulling with coconut oil have similar
' al., 2019 [44] Y inhibiting effects of oil pulling. | Stain index, plague inhibition activity as CHX
Bleeding on probing.
Present Salivary changes due to ol pH Coconut oil and sesame oil were effective
10. Kannur, India 80 ) ry 9 Buffering capacity as CHXin relation to buffering capacity, and
study pulling. - . i . :
Total antioxidant capacity. | total antioxidant capacity of saliva .

[Table/Fig-10]: Summary of studies on oil pulling with coconut oil and sesame oil [9,19,20,23,39,41-44].

Salivary buffer capacity is important because it shows the
effectiveness of saliva in neutralising acids in the oral environment
[36]. The results of the study shows significant decrease in
buffering action of CHX, coconut oil and sesame oil after 30 days
of intervention. There was a paucity of literature regarding the
alteration in salivary buffering capacity following oil pulling therapy.
The reason might be due to low bicarbonate concentrations in
unstimulated saliva [37]. Some literature have indicated that CHX
has a neutralizing effect on saliva [7,38].

Chlorhexidine on long term use alters taste sensation and produces
brown staining on the teeth which is very difficult to remove and some
of its constituents can cause allergic reactions. The advantages of
oil pulling over CHX are that there is no staining or lingering taste,
no allergy, cost effective, readily available in households and can
be used for life time [39,40]. Previous studies about oil pulling were
mostly comparative studies regarding the gingival health, plaque
formation and microbial growth and taste perceptions as shown in
[Table/Fig-10] [9,19,20,283,39,41-44].

The present study was the first study to compare the physiochemical
properties such as buffering capacity and total antioxidant capacity
of ail pulling with sesame oil and coconut oil. Due to the absence
of high quality evidence in the literature regarding oil pulling, the
systematic reviews and meta-analysis called for more well-designed
randomised controlled trials to determine the impact of oil pulling
with coconut oil on oral health [9,10]. The findings of the present
study will improve the quality of evidences.

Limitation(s)
Even though the study was done under supervision, there may be
variations in the use of plaque control measures by the participants
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which may reflect in the results. Another drawback of the present
study is that, it was conducted in a limited number of participants
and for a short period of time. The fact that both genders are not
included in selection of the subjects is a major drawback of the
present study.

CONCLUSION(S)

The present study shows that coconut oil and sesame oil were
effective as CHX in relation to buffering capacity, and total antioxidant
capacity of saliva and could be a natural choice as an adjuvant in
oral healthcare. Therefore, it can be concluded that oil pulling reduces
the risk factors for oral diseases, moreover, the buffering capacity
and antioxidant activity of oil pulling contributes to salivary antioxidant
system which helps in improving the defensive action of saliva against
the initiation and progression of diseases in the oral cavity. Further
studies with a large number of subjects and randomised controlled
clinical trials using various chemotherapeutic agents can improve the
quality of evidence.
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