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 ABSTRACT  
The objective of this study was to compare the effects of oil 

pulling with virgin coconut oil (VCO), which contains antimicrobial 
ingredients, and with palm oil (PO) on several clinical parameters 
when used as adjunctive oral hygiene care in patients with gingival 
inflammation. In this crossover trial, thirty-six participants were 
randomized to group 1 to start with VCO and group 2 to start with PO 
pulling. The participants were instructed to continue their oral hygiene 
routine and to perform oil pulling by swishing 10 mL oil for 8 min for 
28 days. After a 21-day wash-out period, the participants performed 
the protocol with the other oil type. The Gingival Index (GI), Plaque 
Index (PI), and salivary pH were recorded at baseline, the end of both 
intervention periods, and after the wash-out period. The before- and 
after-treatment values and the mean difference in the evaluated 
parameters in each group were compared. VCO pulling significantly 
reduced GI (P=0.004), while PO pulling significantly reduced GI 
(P=0.010) and PI (P=0.005) after 28 days of oil pulling. The salivary 
pH remained in the neutral range throughout the study period. No 
significant difference in salivary pH was found between the two 
treatments. VCO pulling did not demonstrate any significant superior 
effect compared with PO pulling on the evaluated clinical parameters. 
However, because the oil pulling interventions were not compared to 
negative control in this study, further studies are needed to confirm 
the potentially beneficial effects of oil pulling. 
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INTRODUCTION 
 

In Ayurvedic medicine, oil pulling is the practice of swishing oil in the mouth, 
which helps in preventing and treating oral diseases (Sooryavanshi et al., 1994; 
Tomar et al., 2014). Currently, oil pulling is highly discussed in complementary 
medicine and is believed to beneficial in preventing tooth decay, bleeding gums, 
and malodor, as well as treating systemic problems, e.g., headache and diabetes 
(Tomar et al., 2014). The popularity of oil pulling has increased along with the 
trend of using natural products in health care (Li et al., 2022). Oil pulling can be 
done with many edible oils, especially sesame oil, sunflower oil, and coconut oil 
(Tomar et al., 2014). A study reported that an emulsion from oil pulling contained 
more bacteria than that of saline pulling and resulted in a significantly reduced 
number of bacteria in saliva samples (Griessl et al., 2021). 

Coconut oil is an inexpensive and accessible household product, especially in 
Southeast Asia. According to the manufacturing method, there are 2 types of 
coconut oil; refined, bleached, and deodorized coconut oil (RBD) and virgin 
coconut oil (VCO). VCO undergoes a special extraction process by extracting the 
oil directly from fresh coconut flesh or coconut milk without using high temperature 
in contrast to the RBD coconut oil method (Nevin et al., 2004). Unlike other types 
of vegetable oil that contain long-chain fatty acids, the predominant fatty acid 
found in VCO is a medium-chain fatty acid called Lauric acid (55.4– 59.1%) 
(Kurata et al., 2005). Most of the fatty acids contained in VCO are triglycerides 
(84–93.1%) and the remaining are diglycerides, monoglycerides, and free fatty 
acids (Gopalakrishnan et al., 1987; Dumancas et al., 2016). In the oil pulling 
process, more free fatty acids and monoglycerides are generated by the lipolytic 
activity of lipase in the saliva (Neyraud et al., 2012; Voigt et al., 2014; Lai et al., 
2019). Lauric acid and its derivative monolaurin have demonstrated antimicrobial 
effects by disrupting bacterial and viral cells as well as inhibiting signal 
transduction and transcription in the microorganisms (Dayrit, 2015). However, in 
our previous study, which evaluated the microbiological effect of VCO and palm oil 
(PO) pulling, no significant reductions in the number of aerobic or anaerobic 
microorganisms were found in VCO pulling group. In that study, only a significant 
reduction in mutans streptococci was observed after PO pulling (Siripaiboonpong 
et al., 2022). 

Although previous in-vitro and clinical studies on the effectiveness of coconut 
oil pulling found positive outcomes on oral microorganisms, gingival health, and 
plaque control (Peedikayil et al., 2015; Chalke et al., 2017; Nagilla et al., 2017; 
Kaliamoorthy et al., 2018; Kaliamoorthy et al., 2018; Sezgin et al., 2019; Menaka 
et al., 2020; Chanpa et al., 2023), the current systematic reviews have reported 
that there is no high-quality data and more rigorous scientific evidence is required 
to support the benefit of coconut oil pulling (Woolley et al., 2020; Raja et al., 
2021). 

Therefore, the objective of this study was to compare the effect of VCO 
pulling with PO pulling on specific clinical parameters when used as an adjunctive 
oral hygiene care method in patients with gingival inflammation. The Gingival 
Index (GI) was the primary outcome, and the Plaque Index (PI) and salivary pH 
were the secondary outcomes. 

 
MATERIALS AND METHODS 

 
Clinical trial design 

This randomized controlled trial (Thai Clinical Trial Registry No: 
TCTR20180515003) was designed to compare the effect of VCO pulling with PO 
pulling on specific clinical parameters using a crossover design. The study protocol 
was approved by the Human Research Ethics Committee of the Faculty of 
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Dentistry, Chulalongkorn University (HRE-DCU 2018-007) and was conducted in 
accordance with the Helsinki Declaration as revised in 2013. The primary outcome 
of the study was to determine whether gingival inflammation could be reduced by 
performing VCO pulling compared with PO pulling. The secondary outcomes were 
the effect of VCO and PO pulling on plaque accumulation and salivary pH. 

 
Participants 

The periodontal screening examinations were performed by experienced 
periodontists at the Department of Periodontology, Faculty of Dentistry, 
Chulalongkorn University. Thirty-six adults, who were diagnosed with gingivitis as 
assessed using the GI ≥1 (Löe et al., 1963), were recruited in the study. All 
participants provided informed consent and agreed to refrain from dental 
treatment during the study period. The data reported by Anand et al. (Anand 
et al., 2008) were used to calculate the sample size using the following formula in 
n4Studies application. An additional 10% was added to the calculated sample size 
to compensate for potential drop-outs. 

𝑛𝑛 =
(𝑧𝑧1−𝛼𝛼2

+ 𝑧𝑧1−𝛽𝛽)2𝜎𝜎2

∆2  

σ = SD of the data = 0.4; ∆ = difference of data between 2 groups = 0.2 
α = 0.05, Z (0.975) = 1.959964; β = 0.20, Z (0.8000) = 0.841621 
Sample size from formula = 32; Actual sample size (n) = 36 

The participants who were allergic to oil, undergoing orthodontic treatment, 
smokers, using mouthwash, or had a history of systemic diseases were excluded 
from the study. 

 
Randomization and blinding 

The subject allocation and randomization was performed as previously 
described (Siripaiboonpong et al., 2022). Briefly, the participants were allocated 
into two groups: (1) starting with VCO (test) or (2) starting with PO (control) using 
block randomization. To lower the bias due to multiple examiners, each type of 
measurement was performed by 1 calibrated examiner who was blinded to the 
treatment group of the participants; PI (P.R.), GI (B.B.), and salivary pH (H.P.). 
The intra-examiner calibration was performed by re-examining three subjects after 
a two-hour interval and the Intraclass Correlation Coefficient (ICC) was acceptable 
at > 0.75 (Koo et al., 2016). 

 
Intervention 

VCO (Parisut®, Mada Miracle Co.,LTD., Bangkok, Thailand), cold pressed 
coconut oil, was used in the test group. PO (Oleen®, Oleen Co.,LTD., Samut 
Sakorn, Thailand) was used in the control group because it does not have the 
active ingredient (lauric acid) and has a similar viscosity to that of VCO. The fatty 
acid composition of each oil was assessed by Gas Chromatograph-Mass 
Spectrometer/Mass Spectrometer as previously reported (Siripaiboonpong et al., 
2022). 

The oil pulling procedure comprised swishing 10 mL oil in the oral cavity for 
8 min and spitting out the liquid (Amith et al., 2007). The procedure was 
performed daily in the morning after the participants’ routine oral hygiene care for 
28 d. The participants then entered a wash-out period for 21 d. During this time, 
the participants performed only their routine oral hygiene care. Next, the 
procedure was repeated with the other oil type for 28 d (Figure 1). The subjects 
were interviewed and completed a questionnaire to determine their compliance. 
The participants were also asked to return the empty bottles of the assigned oil. 
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Figure 1. Flow chart of the study design 

 

The participants were assessed for the GI, (Löe et al., 1963) PI, (Turesky et 
al., 1970) and salivary pH at baseline, Day 28 of the first intervention period, after 
the wash-out period, and Day 28 of the second intervention period (Figure 1). 
At baseline, the particpants’ demographic data and history of their previous 
periodontal treatment, medical history, and oral hygiene practice were obtained 
by interviews. 
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Outcome measurements 

Although the primary outcome of this study was the participants’ gingival 
health status assessed using GI, the PI was scored prior to scoring the GI to 
minimize disturbing the dental plaque biofilm while probing. The modified Quigley- 
Hein Index (PI) was scored by inspecting the quantity of plaque accumulated at 
the labial/buccal and lingual/palatal surfaces of teeth 16, 12, 24, 36, 32, and 44 
using unaided eyes without any auxiliary equipment, and recording the scores 
according to the criteria described by Turesky et al. (Turesky et al., 1970). If a 
designated tooth was missing, the adjacent tooth was used instead. The average 
score of each participant was calculated by dividing the sum of the scores by the 
total surface number. 

Gingival health was assessed using the Löe-Silness GI (Löe et al., 1963). 
The GI was assessed after PI recording at the same teeth by probing at 4 sites 

(mesiobuccal/labial, mid-buccal/labial, distobuccal/labial, and mid-lingual/palatal) 
of each tooth using a UNC-15 periodontal probe. The GI score of each tooth was 
determined by calculating the sum of the total scores and dividing by four. Next, 
the mean values of the examined teeth were used as the GI score of each subject. 

The salivary pH was measured from stimulated saliva collected from each 
participant prior to any examination on the data collection days. Each participant 
chewed on a piece of paraffin for 5 min and spitted the saliva into a sterilized 

container. The salivary pH was measured using a pH meter (Orion model 420A, 
Thermo Electron Corporation, MA, USA). The pH meter was calibrated before each 
pH measurement according to the manufacturer’s instruction. Each sample was 

measured 3 times and the average pH was calculated. 
 

Statistical analysis 

The effect of VCO and PO interventions over time on the clinical parameters 
and their interactions were evaluated using two-way repeated measures ANOVA 
followed by Least Significant Difference (LSD) post-hoc analysis. The mean 
changes (before – after the intervention) of each clinical parameters between VCO 
and PO interventions were compared using the paired t-test for PI and salivary pH 
and Wilcoxon signed-rank test for GI due to skewed data. A P-value < 0.05 was 
considered significant. The SPSS statistics (SPSS version 29.0, SPSS Inc., IL, USA) 
software was used for all statistical analyses. 

 
RESULTS 

 
Demographic data and oral hygiene habits of participants 

Thirty-six participants completed the study. The detailed participants’ 
characteristics were previously reported (Siripaiboonpong et al., 2022). Briefly, 
the participants were 19–29 years old (mean 23.4 years old) and 25 (69.4%) were 
female. Most of the participants brushed their teeth twice a day (86.1%) using the 
modified Bass technique (88.9%). In contrast, approximately half of the 
participants performed regular interdental cleansing (47.2%). 

 
Comparison of outcome measurements 

Two-way repeated measures ANOVA demonstrated no statistically significant 
effect of the interventions on the clinical parameters including GI, PI, and salivary 
pH (P = 0.500, 0.558, and 0.650, respectively) and no interaction between 
interventions and times on all clinical parameters (P = 0.650, 0.060, and 0.345, 
respectively). While there was a statistically significant effect of times on GI, PI, 
and salivary pH (P < 0.001, 0.010, and 0.038, respectively). (Table 1). 

The mean baseline value of the GI, PI, and salivary pH between VCO and PO 
groups were not statistically significantly different (P = 0.895, 0.172, and 0.380, 
respectively). Similarly, the GI, PI, and salivary pH after oil pulling and their mean 
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changes (before – after) showed no statistically significant difference between VCO 
and PO groups (P > 0.05) (Table 2). The GI and PI scores at baseline and after 
the 28-day period of oil pulling with VCO and with PO are shown in Figure 2a and 
2b, respectively. After PO pulling, significant reductions in the GI (P = 0.010) and 
PI scores (P = 0.005) from baseline were observed. However, in the VCO pulling 
group, a significant reduction was observed for the GI score (P = 0.004), but not 
the PI score (P = 0.126). The salivary pH ranged from 6.98–8.16 before and after 
the intervention. The mean salivary pH before and after PO pulling were 7.62 ± 
0.21 and 7.52 ± 0.28 (P = 0.045), whereas the mean salivary pH before and after 
VCO pulling were 7.57 ± 0.21 and 7.52 ± 0.26 (P = 0.171), respectively (Figure 
2c). Thus, a significant change in salivary pH was observed in the PO pulling group. 

 
Table 1. Two-way repeated measures ANOVA for treatments (VCO and PO) and times (before 
and after oil pulling) on the clinical parameters including Gingival Index, Plaque Index and 
Salivary pH. 

 

Source df 
Mean 

Squares 
Partial Eta 
Squared 

F P-value 

Gingival Index 
Interventions 1 0.012 0.013 0.464 0.500 
Times 1 0.522 0.341 18.144 <0.001 
Treatments x Times 1 0.007 0.006 0.210 0.650 
Plaque Index 
Interventions 1 0.041 0.010 0.350 0.558 
Times 1 1.100 0.173 7.317 0.010 
Treatments x Times 1 0.179 0.097 3.770 0.060 
Salivary pH 
Interventions 1 0.017 0.006 0.209 0.650 
Times 1 0.208 0.118 4.662 0.038 
Treatments x Times 1 0.020 0.026 0.916 0.345 

Note: Statistically significant difference (P < 0.05) indicated in bold. 

 
Table 2. Comparison of the clinical parameters including Gingival Index, Plaque Index and 
Salivary pH from different treatments (VCO and PO) at different time points (before and after 
oil pulling) and mean changes over time. 

 

Parameters 
Virgin coconut oil 

(Mean ± SD) 
Palm oil 

(Mean ± SD) 
P-value 

(VCO VS PO) 
Gingival Index    

Baseline 1.50 ± 0.12 1.50 ± 0.16 0.895a 

After oil pulling 1.37 ± 0.23 1.40 ± 0.21 0.485a 

Mean changes (Before – After) 0.13 ± 0.26 0.11 ± 0.24 0.508b 

P-value (Baseline VS After) 0.004a 0.010a  

Plaque Index    

Baseline 1.04 ± 0.33 1.15 ± 0.40 0.172a 

After oil pulling 0.94 ± 0.28 0.90 ± 0.29 0.535a 

Mean changes (Before – After) 0.10 ± 0.40 0.25 ± 0.49 0.060c 

P-value (Baseline VS After) 0.126a 0.005a  

Salivary pH    

Baseline 7.57 ± 0.21 7.62 ± 0.21 0.380a 

After oil pulling 7.52 ± 0.26 7.52 ± 0.28 0.975a 

Mean changes (Before – After) 0.05 ± 0.22 0.10 ± 0.29 0.345c 

P-value (Baseline VS After) 0.171a 0.045a  

Note: aTwo-way repeated measures ANOVA followed by Least Significant Difference (LSD) post-hoc analysis.; bWilcoxon signed-rank test.; cPaired t-test.; 
Statistically significant difference (P < 0.05) indicated in bold. 
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Figure 2. Mean score of the clinical parameters before and after oil pulling 
(A), Gingival Index (GI); (B), Plaque Index (PI); and (C), Salivary pH. 
*Significant reduction in the mean score from baseline, analyzed by two-way 
repeated measures ANOVA followed by Least Significant Difference (LSD) post-hoc 
analysis (P < 0.05). 

 
DISCUSSION 
 

The present randomized controlled trial compared the effects of VCO pulling 
with PO pulling when used as an adjunctive oral hygiene practice on clinical 
parameters comprising GI score, PI score, and salivary pH. VCO contains abundant 
antimicrobial components (lauric acid and monolaurin), while the amount of active 
ingredients in PO was very low (Siripaiboonpong et al., 2022). Furthermore, VCO and 
PO have similar physical properties, which allowed us to focus on the effect of the 
active ingredients. We found no significant difference in the mean changes in all 
parameters between VCO pulling and PO pulling. Thus, the antimicrobial components 
of VCO did not demonstrate a significant benefit on reducing plaque or gingival 
inflammation. However, a significant reduction in the GI, PI, and salivary pH after oil 
pulling compared to baseline was found. Nonetheless, VCO pulling only significantly 
lowered the GI value. This suggests that PO pulling might benefit gingival health and 
can be considered as an adjunctive oral hygiene routine. However, additional studies 
on the clinical effect and mechanism of PO pulling, especially clinical comparison with 
a negative control or placebo group, are needed to confirm these results. 

Although limited clinical evidence exists on the effects of coconut oil pulling, 
similar positive results were reported for GI, but not for PI and salivary pH (Peedikayil 
et al., 2015; Peedikayil et al., 2015; Chalke et al., 2017; Kaliamoorthy et al., 2018; 
Menaka et al., 2020). However, these studies had certain limitations 
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and their methodologies differed from our study. Most of the studies used oil pulling 
as an adjunct to normal oral hygiene practice. Two studies reported a significant 
reduction in PI and modified GI scores after 7–30 days (Peedikayil et al., 2015; 
Chalke et al., 2017), however, no control group was included, thus the Hawthorne 
effect could not be ruled out. A randomized controlled trial compared the effect of 
coconut oil pulling when used adjunctively with toothbrushing to toothbrushing alone. 
The results demonstrated a significant reduction in GI and PI in the test group and a 
significant difference between the two groups (Menaka et al., 2020). However, using 
brushing only as the control group could not indicate whether the effects resulted from 
the process of oil pulling or the active ingredients of coconut oil. To address this 
research gap, our study was designed to compare the clinical effects between VCO 
and PO pulling. 

Previous studies have demonstrated that acidic saliva correlates with 
periodontitis and dental caries, however, the correlation between salivary pH and 
gingivitis is inconclusive (Holbrook et al., 1993; Galgut, 2001; Baliga et al., 2013; 
Cunha-Cruz et al., 2013; Bansal et al., 2016). Although our results revealed that PO 
pulling significantly lowered the mean salivary pH from 7.62 to 7.52, and VCO pulling 
reduced the pH from 7.57 to 7.52, the pH values were within the neutral range. 

Despite the absence of the active ingredient (lauric acid), PO pulling 
demonstrated a beneficial effect on the GI, PI, and salivary pH, while VCO pulling 
only reduced the GI compared with baseline. We speculate that in addition to the 
active ingredients, the process of oil pulling contributed to the reduced GI and PI 
scores. 

Although the mechanism of oil pulling in reducing plaque and improving gingival 
health has not been scientifically explained, some hypotheses have been proposed. 
First, oil pulling increased the hydrophobicity of the acquired pellicle by forming a 
lipid-enriched pellicle on the tooth surface that prevented bacterial adhesion 
(Kensche et al., 2013). This hypothesis was supported by a study that used a direct 
visualization method and found nano- and micro-sized lipid droplets attached on the 
tooth surfaces after rinsing with oil for 30 sec. The lipid droplets remained adhered 
for several hours (Peckys et al., 2019). Moreover, it was postulated that the force 
generated during the pulling action initiates emulsification between the oil and saliva, 
which increased the viscosity of the saliva (Griessl et al., 2021). Lipid micelles in the 
emulsion might interact with bacteria-containing epithelial cells via lecithin and 
glycerol and resulted in encapsulating the cells (Griessl et al., 2021). The lengthy 
period of pulling and the increased viscosity might play a part in the transient 
reduction in microbial burden after oil pulling. Microscopic analysis revealed infected 
epithelial cells surrounded by lipid droplets after oil pulling (Griessl et al., 2021). The 
higher viscosity of PO could contribute to its superior plaque reduction effect 
compared with VCO (Siddiqui et al., 2013). 

Among chemical plaque control measures, Chlorhexidine gluconate is 
considered the most effective antiplaque and antimicrobial mouthwash. However, due 
to its adverse effects, including staining and taste alteration, it is not recommended 
for everyday use (Flötra et al., 1971). Oil pulling, along with other natural remedies, 
is believed to have less adverse effects and can be practiced adjunctively to routine 
oral hygiene practice. In our study, the participants reported no adverse effects from 
either type of oil pulling. A previous study reported a similar plaque inhibitory effect 
of coconut oil pulling and chlorhexidine mouthwash (Sezgin et al., 2019). 

The crossover design of our study enabled the comparison of the two 
interventions in the same participants and also helped to control the variations of 
contributing factors between them. The variations in brushing techniques, brushing 
frequency, and interdental cleansing were controlled because they were compared 
within the same individuals. The mean difference in each parameter was used to 
compare the effect of VCO and PO pulling. 
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This study has some potential limitations. First, the true compliance of the 
participants could not be confirmed. In this study, the oil pulling process took 8 min 
(Amith et al., 2007) which is relatively long and could negatively affect the 
participants’ compliance. We evaluated their compliance by interviewing them and 
checking the returned empty oil bottles, which demonstrated a comparable level of 
compliance as reported in our previous study. Second, only participants with 
gingivitis were included in the study. It would be beneficial for further studies to 
evaluate the effect of oil pulling on periodontitis patients. Lastly, because our study did 
not have a negative control, the Hawthorne effect could not be ruled out. Therefore, 
the positive effect of PO pulling should be confirmed in larger trials using a placebo 
or mechanical cleaning as the control group. 

 
CONCLUSION 
 

Compared with PO pulling, VCO pulling has no superior effect on gingival health. 
Performing oil pulling with VCO or PO as an adjunctive oral hygiene routine may benefit 
gingival health. However, because the oil pulling interventions were not compared to 
negative control in this study, further studies are needed to confirm the potentially 
beneficial effects of oil pulling. 
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