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ABSTRACT 
 

Introduction: In all individuals oral health is important. Irrespective of nationality, oral hygiene 
habits are taught in childhood itself. Tooth cleaning by the mechanical method is the most accepted 
method in the maintenance of oral hygiene worldwide. Presently to reduce plaque formation 
chemotherapeutic agents are used. Oil pulling is used for many years for strengthening gums, teeth 
and to prevent oral malodor and bleeding gums. Coconut oil is consumed as a staple diet. Coconut 
oil contains 50% of Lauric acid and 92% of saturated acid. The lauric acid contains anti-
inflammatory properties. 
Aim: This study aimed to find out the efficacy of virgin coconut oil in plaque-related            
gingivitis. 
Materials and Methods: The sample size used for the study is 108, A self-structured questionnaire 
has been prepared and uploaded in Google forms. This standard questionnaire in Google forms is 
being circulated among the sample study population and at the end of the survey, all the data were 
collected and the data is been analyzed by using Chi-square analysis. The Chi-square analysis 
was done using the software IBM SPSS Software Version 23. 
Results: The Chi-square analysis was done and the association between gender and     
improvement in gingival health after oil pulling in the South Indian population was                            
found to be statistically significant. Chi-square value:11.77 and p-value:0.038, (p<0.05)                   
hence a statistically significant decrease in gingival and plaque was noticed during the study 
period. 
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Conclusion: In summary, using Virgin coconut oil pulling could be an effective procedure in 
decreasing plaque-related gingivitis. This preliminary study shows that coconut oil is easily usable, 
cost-effective, and safe with minimal side effects which are used as an adjuvant in oral hygiene 
maintenance. Further studies on the antimicrobial potency of coconut oil are required for the use of 
coconut oil as an effective oral antimicrobial agent. 
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1. INTRODUCTION 
 
In all individuals oral health is important. 
Irrespective of nationality, oral hygiene habits are 
taught in childhood itself. Tooth cleaning by the 
mechanical method is the most accepted method 
in the maintenance of oral hygiene the world 
over. Presently to reduce plaque formation 
chemotherapeutic agents are used [1,2]. In 
Ayurveda, Oral hygiene maintenance is 
recommended by procedures like Kavala            
Graha or Gandoosha which are mentioned 
elaborately in Sushruta Samhita and Charaka 
Samhita text. It is explained as a procedure               
in which a comfortable amount of oil is taken  
and swishes the oil in the mouth. Spit out the oil 
when it turns milky white without swallowing 
[3,4]. 
 
Dr.F. Karach claimed that several illnesses like 
oral disease can be cured by oil pulling [5,6]. 
Recently sesame oil [7,8] and sunflower oil [9,10] 
were used in oil pulling therapy and decreases in 
plaque-related gingivitis were found. To date, no 
studies have mentioned the benefits of coconut 
oil used in oil pulling. Coconut oil is consumed as 
a staple diet which is edible oil. The medium-
chain fatty acid is the predominant component of 
coconut oil. 50% of lauric acid and 92% of 
saturated acids is present in coconut oil [11]. The 
only natural occurring which contains Lauric acid 
in high concentration is Human breast milk. Anti 
Inflammatory and antimicrobial effects were 
found in the Lauric acid [12]. 
 
The prime factor in periodontal disease 
development is the accumulation of pathogenic 
microorganisms on the tooth surface [13-15]. 
Proper tooth cleaning by daily removal of plaque 
can be an important factor in preventing 
periodontal disease [16,17]. The alternative used 
to avoid the accumulation of plaque is the usage 
of chemical antimicrobial agents [18-20]. 

Frequently used oils for oil pulling are sesame oil 
and coconut oil. Antioxidative properties are 
found in sesame oil. Sesamolin, sesamin, and 
sesamol are the components of sesame oil 
[21,22]. Coconut oil also has antimicrobial activity 
against microorganisms like Escherichia vulneris, 
Enterobacter spp., Helicobacter pylori, 
Staphylococcus aureus, Candida spp., including 
C. albicans, C. glabrata, C. tropicalis, C. 
parapsilosis, C. stellatoidea, and C. krusei 
[20,23], [24,25]. No previous study has been 
done on the effect of virgin coconut oil                  
pulling which inhibits plaque [26,27].              
Therefore, this study was conducted to find out 
the efficacy of virgin coconut oil on                     
plaque formation and plaque-related gingivitis 
[28,29]. 
 

2. MATERIALS AND METHODS 
 
A cross-sectional survey was conducted among 
the population with a sample size of 100. A self-
administered structured questionnaire was 
prepared based on visual pollution and consisted 
of 14 questions. It was circulated to participants 
through an online platform (google form). The 
statistics were done using SPSS software, a chi-
square test was used to check the association, 
and a P-value of 0.05 was said to be statistically 
significant. The pros of the survey are that the 
adolescents of different lifestyles and cultures 
were surveyed. Children and adults were 
excluded from the survey. The simple               
random sampling method was the sampling 
method used to minimize the sampling bias. A 
population under the age between 10-45, 
Subjects with plaque-induced gingivitis and with 
the presence of signs of gingivitis like swelling, 
bleeding, and edema were included in this 
survey. Subjects with Antibiotics usage for the 
past 3-4 weeks and with dental treatment history 
in the past one month were excluded from this 
survey. 
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3. RESULTS AND DISCUSSION 
 
 

 
 

Fig. 1. Pie chart showing the percentage distribution of awareness about oil pulling in the 
South Indian population. wherein, the green color represents yes (77.78%) and the blue color 

represents no ( 22.22%) 
 

 
 

Fig. 2. Pie chart showing the percentage distribution about the mode of knowledge about oil 
pulling in the South Indian population. wherein, the beige color represents through google 

(40.57%), the blue color represents through dentist (38.68%) and green color represents 
through social media (20.75%) 
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Fig. 3. Pie chart showing the percentage distribution about bleeding gums in the South Indian 
population. wherein, purple color represents yes (44.44%), green color represents no (33.33%), 

beige color represents occasionally (12.04%) and blue color represents always (10.19%) 
 

 
 

Fig. 4. Pie chart showing the percentage distribution about improvement in gingival health 
after oil pulling in the South Indian population. wherein, yellow color represents yes (52.43%), 

green color represents no (24.27%), blue color represents maybe (21.36%), beige color 
represents no idea (0.97%) and purple color represents not tried so far (0.97%) 
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Fig. 5. Pie chart showing the percentage distribution about the effectiveness of coconut oil in 
decreasing the plague in the South Indian population. wherein, purple color represents yes 

(55.14%), beige color represents no ( 18.69%), green color represents maybe (18.69%) and blue 
color represents I don’t think so (7.48%) 

 

 
 

Fig. 6. Pie chart showing the percentage distribution about anti-inflammatory properties of oil 
pulling in the South Indian population. wherein, beige color represents yes (51.85%), green 

color represents no (35.19%) and blue color represents maybe (12.96%) 
 



 
 
 
 

Rakshitha et al.; JPRI, 33(62A): 354-364, 2021; Article no.JPRI.78824 
 
 

 
359 

 

 
 

Fig. 7. Bar graph showing an association between gender and awareness about oil pulling in 
the South Indian population. The X-axis represents gender and Y-axis represents the count for 
awareness about oil pulling. (34.26%) of females reported yes and (43.52%) of males reported 
yes. Blue denotes no and green denotes yes. A Chi-square test was done and the association 

was found to be statistically not significant. Chi-square value: 0.327 and p-value:0.567, 
(p>0.05) hence statistically not significant 

 

 
 

Fig. 8. Bar graph showing an association between gender and mode of knowledge about oil 
pulling in the South Indian population. The X-axis represents gender and the Y-axis represents 

the count for the mode of knowledge about oil pulling. (16.04%) of females reported through 
the dentist and (25.47%) of males reported through google. Blue denotes through the dentist, 

green denotes through social media and beige denotes through google. A Chi-square test was 
done and the association was found to be statistically not significant. Chi-square value:3.720 

and p-value:0.293, (p>0.05) hence statistically not significant 
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Fig. 9. Bar graph showing an association between gender and improvement in gingival health 
after oil pulling in the South Indian population. The X-axis represents gender and the Y-axis 

represents the count for an improvement in gingival health after oil pulling. (18.45%) of 
females reported yes and (33.98%) of males reported yes. Yellow denotes yes, green denotes 

no, blue denotes maybe, beige denotes no idea, and purple denotes not tried so far. A Chi-
square test was done and the association was found to be statistically significant. Chi-square 

value: 11.77 and p-value:0.038, (p<0.05) hence statistically significant 
 

 
 

Fig. 10. Bar graph showing an association between age and improvement in gingival health 
after oil pulling in the South Indian population. The X-axis represents age and Y-axis 

represents the count for an improvement in gingival health after oil pulling. (19.42%) of 10-19 
yrs reported yes, (26.21%) of 20-29 yrs reported yes, (4.85%) of 30-39 yrs reported yes and 

(1.94%) of above 40 yrs reported yes. Yellow denotes yes, blue denotes maybe, green denotes 
no, beige denotes no idea, and purple denotes not tried so far. A Chi-square test was done and 

the association was found to be statistically not significant. Chi-square value:8.07 and p-
value:0.92, (p >0.05) hence statistically not significant 
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In our study, the majority of the participants were 
aware of oil pulling (77.78%), and 22.22% of 
them were not aware of it (Fig. 1). About 40.57% 
of the participants are aware of oil pulling through 
google, 38.69% through a dentist, and 20.75% 
through social media (Fig. 2). 44.44% of the 
participants had bleeding gums and 33.33% of 
them did not have any bleeding gums (Fig. 3). 
52.43% of participants had shown improvement 
in gingival health after undergoing oil pulling 
whereas 21.36% of them had not shown any 
improvement in gingival health (Fig. 4). In 
55.14% of participants, coconut oil is effective in 
reducing plaque-related gingivitis whereas in 
18.69% of them it is not effective in reducing 
plaque-related gingivitis (Fig. 5). About 51.85% 
of participants were aware of the anti-
inflammatory property of oil pulling whereas 
35.19% were not aware of it (Fig. 6). The 
association between gender and awareness 
about oil pulling was found to be statistically not 
significant. Chi-square value:0.327 and p-value: 
0.567, (p>0.05) hence statistically not significant 
(Fig. 7). An association between gender and 
mode of knowledge about oil pulling was found to 
be statistically not significant. Chi-square value: 
3.720 and p-value: 0.293, (p>0.05) hence 
statistically not significant (Fig. 8), and the 
association between gender and improvement in 
gingival health after oil pulling in the South Indian 
population were found to be statistically 
significant. Chi-square value: 11.77 and p-value: 
0.038, (p<0.05) hence a statistically significant 
decrease in gingival and plaque was noticed 
during the study period (Fig. 9). The association 
between age and improvement in gingival health 
after oil pulling was found to be statistically not 
significant. Chi-square value:8.07 and p-value: 
0.92, (p >0.05) hence statistically not significant 
(Fig. 10). 
 
The saponification value of coconut oil is high, 
hence it is used in making soaps. Hence the 
soap containing coconut oil can have high 
cleansing action. Sodium laureate is formed 
when sodium hydroxide in saliva reacts with 
Lauric acid present in the coconut oil which leads 
to cleansing action and a decrease in the 
accumulation of plaque [25,30,31]. A similar 
study was conducted by Srivastava et al. in 2008 
in animals where coconut oil was found to have 
an effective healing property for burn wounds 
[32,33] and coconut oil contains antiseptic 
properties. Coconut oil can be used as a 
moisturizer and emollient also [34,35]. Studies 
show that coconut oil is effective against C. 
albicans and S. mutans in an in vitro oral biofilm 

model. Another similar study conducted by Brecx 
M et al. in 1992 was plaque related gingivitis can 
be reduced up to 50% which is lesser when 
compared to our study. In our study plaque, 
related gingivitis can be reduced up to 55.14% 
(Fig. 5). Mouthwash containing chlorhexidine 
was found to be more effective. Long-term use of 
chlorhexidine mouthwash forms brown staining 
on the teeth which is very difficult to remove and 
alters the sensation of taste and can also             
affect the tongue and the mucous membranes 
[36,37]. But in the virgin coconut oil pulling there 
is no reported staining or taste alteration was 
noticed. 
 
Even though coconut oil pulling significantly 
reduces gingivitis and plaque, It can’t be used as 
an alteration for tooth brushing, but can be 
considered a supplemental oral hygiene aid 
[9,38]. In our study, Limited samples were taken 
into consideration. Even though the results were 
promising, additional studies have to be done to 
understand the action of coconut oil pulling to get 
more statistically significant. The antimicrobial 
potency of coconut oil was not tested. Further 
studies with larger samples should be studied to 
find out the efficacy of virgin coconut oil in 
plaque-related gingivitis. 
 

4. CONCLUSION 
 
In conclusion, Using Virgin Coconut Oil Pulling 
as a treatment for plaque-related gingivitis could 
be beneficial. This pilot study demonstrates that 
coconut oil is simple to use, inexpensive, and 
safe with few negative effects when used as an 
adjuvant in dental hygiene maintenance. More 
research on its antibacterial effectiveness is 
needed for coconut oil to be used as an effective 
oil pulling method. 
 

CONSENT 
 
As per international standard or university 
standard, Participants’ written consent has been 
collected and preserved by the author(s). 
 

ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 



 
 
 
 

Rakshitha et al.; JPRI, 33(62A): 354-364, 2021; Article no.JPRI.78824 
 
 

 
362 

 

REFERENCES 
 

1. Mandel ID. Chemotherapeutic agents for 
controlling plaque and gingivitis [Internet]. 
Vol. 15, Journal of Clinical Periodontology. 
1988;488–98. 

Available:http://dx.doi.org/10.1111/j.1600-
051x.1988.tb01020.x 

2. Barabadi H, Mojab F, Vahidi H, Marashi B, 
Talank N, Hosseini O, et al. Green 
synthesis, characterization, antibacterial 
and biofilm inhibitory activity of silver 
nanoparticles compared to commercial 
silver nanoparticles [Internet]. Vol. 129, 
Inorganic Chemistry Communications. 
2021;108647. 

Available:http://dx.doi.org/10.1016/j.inoche
.2021.108647 

3. Sooryavanshi S, Mardikar BR. Prevention 
and treatment of diseases of mouth by 
gandoosha and kavala. Anc Sci Life. 1994; 
13(3-4):266–70. 

4. Bharath B, Perinbam K, Devanesan S, 
AlSalhi MS, Saravanan M. Evaluation of 
the anticancer potential of Hexadecanoic 
acid from brown algae Turbinaria ornata 
on HT–29 colon cancer cells [Internet]. 
Vol. 1235, Journal of Molecular Structure. 
2021;130229. 

Available:http://dx.doi.org/10.1016/j.molstr
uc.2021.130229 

5. Fife B. The Healing Miracles of Coconut 
Oil. Piccadilly Books. 2000;112. 

6. Clarizia G, Bernardo P. Diverse 
applications of organic-inorganic 
nanocomposites: Emerging research and 
opportunities: Emerging research and 
opportunities. IGI Global. 2019;237. 

7. Asokan S, Emmadi P, Chamundeswari R. 
Effect of oil pulling on plaque induced 
gingivitis: A randomized, controlled, triple-
blind study [Internet]. Vol. 20, Indian 
Journal of Dental Research. 2009;47. 

Available:http://dx.doi.org/10.4103/0970-
9290.49067 

8. Gowhari Shabgah A, Ezzatifar F, 
Aravindhan S, Olegovna Zekiy A, Ahmadi 
M, Gheibihayat SM, et al. Shedding more 
light on the role of Midkine in 
hepatocellular carcinoma: New 
perspectives on diagnosis and therapy. 
IUBMB Life. 2021;73(4):659–69. 

9. Nagesh L, Amith HV. Effect of Oil Pulling 
on Plaque and Gingivitis [Internet]. Vol. 1, 
Journal of Oral Health and Community 
Dentistry. 2007;12–8. 

Available:http://dx.doi.org/10.5005/johcd-1-
1-12 

10. Egbuna C, Mishra AP, Goyal MR. 
Preparation of Phytopharmaceuticals for 
the management of disorders: The 
development of nutraceuticals and 
traditional medicine. Academic Press. 
2020;570. 

11. Santhakumar P, Roy A, Mohanraj KG, 
Jayaraman S, Durairaj R. Ethanolic Extract 
of Capparis decidua Fruit Ameliorates 
Methotrexate-Induced Hepatotoxicity by 
Activating Nrf2/HO-1 and PPARγ Mediated 
Pathways [Internet]. Vol. 55, Indian Journal 
of Pharmaceutical Education and 
Research. 2021;s265–74. 
Available:http://dx.doi.org/10.5530/ijper.55.
1s.59 

12. Saraswathi I. et al. () ‘Impact of COVID-19 
outbreak on the mental health status of 
undergraduate medical students in a 
COVID-19 treating medical college: A 
prospective longitudinal study’, Peer J. 
2020;8:e10164. 

13. Theilade E, Wright WH, Borglum Jensen 
S, Loe H. Experimental gingivitis in man 
[Internet]. Vol. 1, Journal of Periodontal 
Research. 1966;1–13. 
Available:http://dx.doi.org/10.1111/j.1600-
0765.1966.tb01842.x 

14. Genco RJ, Borgnakke WS. Risk factors for 
periodontal disease [Internet]. Vol. 62, 
Periodontology 2000. 2013;59–94. 
Available:http://dx.doi.org/10.1111/j.1600-
0757.2012.00457.x 

15. Ezhilarasan D. Critical role of estrogen in 
the progression of chronic liver diseases 
[Internet]. Vol. 19, Hepatobiliary & 
Pancreatic Diseases International. 2020; 
429–34. 
Available:http://dx.doi.org/10.1016/j.hbpd.2
020.03.011 

16. Santos A. Evidence-based control of 
plaque and gingivitis [Internet]. Vol. 30, 
Journal of Clinical Periodontology. 2003; 
13–6. 
Available:http://dx.doi.org/10.1034/j.1600-
051x.30.s5.5.x 

17. J PC, Pradeep CJ, Marimuthu T, Krithika 
C, Devadoss P, Kumar SM. Prevalence 
and measurement of anterior loop of the 
mandibular canal using CBCT: A cross 
sectional study [Internet]. Vol. 20, Clinical 
Implant Dentistry and Related Research. 
2018;531–4. 
Available:http://dx.doi.org/10.1111/cid.126
09 

http://dx.doi.org/10.1111/j.1600-051x.1988.tb01020.x
http://dx.doi.org/10.1111/j.1600-051x.1988.tb01020.x
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/cAqi
http://paperpile.com/b/4uLcEA/Tajw
http://paperpile.com/b/4uLcEA/Tajw
http://paperpile.com/b/4uLcEA/Tajw
http://paperpile.com/b/4uLcEA/Tajw
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Ly3J
http://paperpile.com/b/4uLcEA/Gg2N
http://paperpile.com/b/4uLcEA/Gg2N
http://paperpile.com/b/4uLcEA/wcIK
http://paperpile.com/b/4uLcEA/wcIK
http://paperpile.com/b/4uLcEA/wcIK
http://paperpile.com/b/4uLcEA/wcIK
http://paperpile.com/b/4uLcEA/wcIK
http://paperpile.com/b/4uLcEA/SbGZ
http://paperpile.com/b/4uLcEA/SbGZ
http://paperpile.com/b/4uLcEA/SbGZ
http://paperpile.com/b/4uLcEA/SbGZ
http://paperpile.com/b/4uLcEA/SbGZ
http://paperpile.com/b/4uLcEA/SbGZ
http://paperpile.com/b/4uLcEA/SbGZ
http://paperpile.com/b/4uLcEA/Yb9r
http://paperpile.com/b/4uLcEA/Yb9r
http://paperpile.com/b/4uLcEA/Yb9r
http://paperpile.com/b/4uLcEA/Yb9r
http://paperpile.com/b/4uLcEA/Yb9r
http://paperpile.com/b/4uLcEA/Yb9r
http://paperpile.com/b/4uLcEA/Yb9r
http://dx.doi.org/10.5005/johcd-1-1-12
http://dx.doi.org/10.5005/johcd-1-1-12
http://paperpile.com/b/4uLcEA/UZkz
http://paperpile.com/b/4uLcEA/UZkz
http://paperpile.com/b/4uLcEA/UZkz
http://paperpile.com/b/4uLcEA/UZkz
http://paperpile.com/b/4uLcEA/UZkz
http://paperpile.com/b/4uLcEA/UZkz
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/4uLcEA/Ifk3
http://paperpile.com/b/bbiLnh/R4aA
http://paperpile.com/b/bbiLnh/R4aA
http://paperpile.com/b/bbiLnh/R4aA
http://paperpile.com/b/bbiLnh/R4aA
http://paperpile.com/b/bbiLnh/R4aA
http://paperpile.com/b/bbiLnh/R4aA
http://paperpile.com/b/4uLcEA/8veu
http://paperpile.com/b/4uLcEA/8veu
http://paperpile.com/b/4uLcEA/8veu
http://paperpile.com/b/4uLcEA/8veu
http://paperpile.com/b/4uLcEA/8veu
http://paperpile.com/b/4uLcEA/8veu
http://paperpile.com/b/4uLcEA/VH9X
http://paperpile.com/b/4uLcEA/VH9X
http://paperpile.com/b/4uLcEA/VH9X
http://paperpile.com/b/4uLcEA/VH9X
http://paperpile.com/b/4uLcEA/VH9X
http://paperpile.com/b/4uLcEA/aEWf
http://paperpile.com/b/4uLcEA/aEWf
http://paperpile.com/b/4uLcEA/aEWf
http://paperpile.com/b/4uLcEA/aEWf
http://paperpile.com/b/4uLcEA/aEWf
http://paperpile.com/b/4uLcEA/aEWf
http://paperpile.com/b/4uLcEA/aEWf
http://paperpile.com/b/4uLcEA/9sWa
http://paperpile.com/b/4uLcEA/9sWa
http://paperpile.com/b/4uLcEA/9sWa
http://paperpile.com/b/4uLcEA/9sWa
http://paperpile.com/b/4uLcEA/9sWa
http://paperpile.com/b/4uLcEA/9sWa
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw
http://paperpile.com/b/4uLcEA/uIYw


 
 
 
 

Rakshitha et al.; JPRI, 33(62A): 354-364, 2021; Article no.JPRI.78824 
 
 

 
363 

 

18. Rodrigues ISC, de Oliveira DB, de 
Menezes PCB, da Costa FN, Carlos MX, 
Pereira SL da S. Effect of Lippia sidoides 
in mouthrinses on de novo plaque 
formation: a double-blind clinical study in 
humans. Indian J Dent Res. 2013;24(5): 
533–6. 

19. Aparna S, Srirangarajan S, Malgi V, Setlur 
KP, Shashidhar R, Setty S, et al. A 
Comparative Evaluation of the 
Antibacterial Efficacy of Honey In Vitro and 
Antiplaque Efficacy in a 4-Day Plaque 
Regrowth Model In Vivo: Preliminary 
Results [Internet]. Vol. 83, Journal of 
Periodontology. 2012;1116–21. 
Available:http://dx.doi.org/10.1902/jop.201
2.110461 

20. Graziani F, Gabriele M, D’Aiuto F, Suvan 
J, Tonelli M, Cei S. Dental plaque, gingival 
inflammation and tooth -discolouration with 
different commercial -formulations of 0.2% 
chlorhexidine rinse: A double-blind 
randomised controlled clinical trial. Oral 
Health Prev Dent. 2015;13(2):101–11. 

21. R H, Hannah R, Ramani P, Ramanathan 
A, Jancy MR, Gheena S, et al. CYP2 C9 
polymorphism among patients with oral 
squamous cell carcinoma and its role in 
altering the metabolism of benzo[a]pyrene 
[Internet]. Vol. 130, Oral Surgery, Oral 
Medicine, Oral Pathology and Oral 
Radiology. 2020;306–12. 
Available:http://dx.doi.org/10.1016/j.oooo.2
020.06.021 

22. Sridharan G, et al. Evaluation of salivary 
metabolomics in oral leukoplakia and oral 
squamous cell carcinoma. Journal of oral 
pathology & medicine: official publication of 
the International Association of Oral 
Pathologists and the American Academy of 
Oral Pathology. 2019;48(4):299–306. 

23. Naseem M, Khiyani MF, Nauman H, Zafar 
MS, Shah AH, Khalil HS. Oil pulling and 
importance of traditional medicine in oral 
health maintenance. Int J Health Sci. 2017; 
11(4):65–70. 

24. Verallo-Rowell VM, Dillague KM, Syah-
Tjundawan BS. Novel Antibacterial and 
Emollient Effects of Coconut and Virgin 
Olive Oils in Adult Atopic Dermatitis 
[Internet]. Vol. 19, Dermatitis. 2008;308–
15. 
Available:http://dx.doi.org/10.2310/6620.20
08.08052 

25. Ripari F, Filippone F, Zumbo G, Covello F, 
Zara F, Vozza I. The Role of coconut oil in 
treating patients affected by plaque-

induced gingivitis: A pilot study [Internet]. 
Vol. 14, European Journal of Dentistry. 
2020;558–65. 
Available:http://dx.doi.org/10.1055/s-0040-
1714194 

26. Wadhwa R, et al. Anti-inflammatory and 
anticancer activities of naringenin-loaded 
liquid crystalline nanoparticles in vitro. 
Journal of Food Biochemistry. 2021;45(1): 
E13572. 

27. Wahab PUA, et al. Scalpel versus 
diathermy in wound healing after mucosal 
incisions: A split-mouth study. Journal of 
Oral and Maxillofacial Surgery. 2018; 
1160–1164. 
DOI: 10.1016/j.joms.2017.12.020 

28. Tahmasebi S, et al. The effects of oxygen-
ozone therapy on regulatory T-cell 
responses in multiple sclerosis patients. 
Cell Biology International. 2021;45(7): 
1498–1509. 

29. Vivekanandhan K, et al. Emerging 
therapeutic approaches to combat COVID-
19: Present status and future perspectives. 
Frontiers in Molecular Biosciences; 2021. 
DOI: 10.3389/fmolb.2021.604447. 

30. Pavia DL, Lampman GM, Kriz GS, Engel 
RG. Introduction to Organic Laboratory 
Techniques: A Small Scale Approach. 
Cengage Learning. 2005;1028. 

31. Kamath SM, Manjunath Kamath S, Jaison 
D, Rao SK, Sridhar K, Kasthuri N, et al. In 
vitro augmentation of chondrogenesis by 
Epigallocatechin gallate in primary Human 
chondrocytes - Sustained release model 
for cartilage regeneration [Internet]. Vol. 
60, Journal of Drug Delivery Science and 
Technology. 2020;101992. 
Available:http://dx.doi.org/10.1016/j.jddst.2
020.101992 

32. Srivastava P, Durgaprasad S. Burn wound 
healing property of Cocos nucifera: An 
appraisal. Indian J Pharmacol. 2008;40(4): 
144–6. 

33. Mudigonda SK, Murugan S, Velavan K, 
Thulasiraman S, Krishna Kumar Raja VB. 
Non-suturing microvascular anastomosis in 
maxillofacial reconstruction- a comparative 
study. J Craniomaxillofac Surg. 2020; 
48(6):599–606. 

34. Agero ALC, Verallo-Rowell VM. A 
Randomized Double-Blind Controlled Trial 
Comparing Extra Virgin Coconut Oil with 
Mineral Oil as a Moisturizer for Mild to 
Moderate Xerosis [Internet]. Vol. 15, 
Dermatitis (formerly American Journal of 
Contact Dermatitis). 2004;109. 

http://paperpile.com/b/4uLcEA/Tq9g
http://paperpile.com/b/4uLcEA/Tq9g
http://paperpile.com/b/4uLcEA/Tq9g
http://paperpile.com/b/4uLcEA/Tq9g
http://paperpile.com/b/4uLcEA/Tq9g
http://paperpile.com/b/4uLcEA/Tq9g
http://paperpile.com/b/4uLcEA/Tq9g
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/G4yO
http://paperpile.com/b/4uLcEA/Xh4P
http://paperpile.com/b/4uLcEA/Xh4P
http://paperpile.com/b/4uLcEA/Xh4P
http://paperpile.com/b/4uLcEA/Xh4P
http://paperpile.com/b/4uLcEA/Xh4P
http://paperpile.com/b/4uLcEA/Xh4P
http://paperpile.com/b/4uLcEA/Xh4P
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/4uLcEA/hgHu
http://paperpile.com/b/bbiLnh/sK6S
http://paperpile.com/b/bbiLnh/sK6S
http://paperpile.com/b/bbiLnh/sK6S
http://paperpile.com/b/bbiLnh/sK6S
http://paperpile.com/b/bbiLnh/sK6S
http://paperpile.com/b/bbiLnh/sK6S
http://paperpile.com/b/bbiLnh/sK6S
http://paperpile.com/b/4uLcEA/QDuf
http://paperpile.com/b/4uLcEA/QDuf
http://paperpile.com/b/4uLcEA/QDuf
http://paperpile.com/b/4uLcEA/QDuf
http://paperpile.com/b/4uLcEA/QDuf
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/6DDd
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/4uLcEA/55Be
http://paperpile.com/b/bbiLnh/UF70j
http://paperpile.com/b/bbiLnh/UF70j
http://paperpile.com/b/bbiLnh/UF70j
http://paperpile.com/b/bbiLnh/UF70j
http://paperpile.com/b/bbiLnh/UF70j
http://paperpile.com/b/bbiLnh/AfIX
http://paperpile.com/b/bbiLnh/AfIX
http://paperpile.com/b/bbiLnh/AfIX
http://paperpile.com/b/bbiLnh/AfIX
http://paperpile.com/b/bbiLnh/AfIX
http://paperpile.com/b/bbiLnh/AfIX
http://paperpile.com/b/bbiLnh/AfIX
http://paperpile.com/b/bbiLnh/6hQPe
http://paperpile.com/b/bbiLnh/6hQPe
http://paperpile.com/b/bbiLnh/6hQPe
http://paperpile.com/b/bbiLnh/6hQPe
http://paperpile.com/b/bbiLnh/6hQPe
http://paperpile.com/b/bbiLnh/RGtcP
http://paperpile.com/b/bbiLnh/RGtcP
http://paperpile.com/b/bbiLnh/RGtcP
http://paperpile.com/b/bbiLnh/RGtcP
http://paperpile.com/b/bbiLnh/RGtcP
http://paperpile.com/b/bbiLnh/RGtcP
http://paperpile.com/b/bbiLnh/RGtcP
http://paperpile.com/b/4uLcEA/rgJT
http://paperpile.com/b/4uLcEA/rgJT
http://paperpile.com/b/4uLcEA/rgJT
http://paperpile.com/b/4uLcEA/rgJT
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/4ZAi
http://paperpile.com/b/4uLcEA/n82O
http://paperpile.com/b/4uLcEA/n82O
http://paperpile.com/b/4uLcEA/n82O
http://paperpile.com/b/4uLcEA/n82O
http://paperpile.com/b/4uLcEA/b9AM
http://paperpile.com/b/4uLcEA/b9AM
http://paperpile.com/b/4uLcEA/b9AM
http://paperpile.com/b/4uLcEA/b9AM
http://paperpile.com/b/4uLcEA/b9AM
http://paperpile.com/b/4uLcEA/b9AM
http://paperpile.com/b/4uLcEA/Geqd
http://paperpile.com/b/4uLcEA/Geqd
http://paperpile.com/b/4uLcEA/Geqd
http://paperpile.com/b/4uLcEA/Geqd
http://paperpile.com/b/4uLcEA/Geqd
http://paperpile.com/b/4uLcEA/Geqd
http://paperpile.com/b/4uLcEA/Geqd


 
 
 
 

Rakshitha et al.; JPRI, 33(62A): 354-364, 2021; Article no.JPRI.78824 
 
 

 
364 

 

Available:http://dx.doi.org/10.2310/6620.20
04.04006 

35. Nambi G, Kamal W, Es S, Joshi S, Trivedi 
P. Spinal manipulation plus laser therapy 
versus laser therapy alone in the treatment 
of chronic non-specific low back pain: A 
randomized controlled study. Eur J Phys 
Rehabil Med. 2018;54(6):880–9. 

36. Leard A, Addy M. The propensity of 
different brands of tea and coffee to cause 
staining associated with chlorhexidine. J 
Clin Periodontol. 1997;24(2):115–8. 

37. Prakash AKS, Devaraj E. Cytotoxic 
potentials of S. cumini methanolic seed 

kernel extract in human hepatoma HepG2 
cells [Internet]. Vol. 34, Environmental 
Toxicology. 2019;1313–9. 
Available:http://dx.doi.org/10.1002/tox.228
32 

38. Rajakumari R, Volova T, Oluwafemi               
OS, Rajesh Kumar S, Thomas S, 
Kalarikkal N. Grape seed extract-             
soluplus dispersion and its antioxidant 
activity [Internet]. Vol. 46, Drug 
Development and Industrial Pharmacy. 
2020;1219–29. 
Available:http://dx.doi.org/10.1080/036390
45.2020.1788059

 

© 2021 Rakshitha et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/78824 

http://dx.doi.org/10.2310/6620.2004.04006
http://dx.doi.org/10.2310/6620.2004.04006
http://paperpile.com/b/4uLcEA/Nc4L
http://paperpile.com/b/4uLcEA/Nc4L
http://paperpile.com/b/4uLcEA/Nc4L
http://paperpile.com/b/4uLcEA/Nc4L
http://paperpile.com/b/4uLcEA/Nc4L
http://paperpile.com/b/4uLcEA/Nc4L
http://paperpile.com/b/4uLcEA/apKD
http://paperpile.com/b/4uLcEA/apKD
http://paperpile.com/b/4uLcEA/apKD
http://paperpile.com/b/4uLcEA/apKD
http://paperpile.com/b/4uLcEA/wJaU
http://paperpile.com/b/4uLcEA/wJaU
http://paperpile.com/b/4uLcEA/wJaU
http://paperpile.com/b/4uLcEA/wJaU
http://paperpile.com/b/4uLcEA/wJaU
http://paperpile.com/b/4uLcEA/wJaU
http://paperpile.com/b/4uLcEA/wJaU
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://paperpile.com/b/4uLcEA/YsEk
http://creativecommons.org/licenses/by/2.0

