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ABSTRACT: 

Considering the uses of lemongrass oil, the aim of the present study was to find out the 
antiplaque property of lemongrass oil mouthwash in - vitro. Pooled saliva was collected in a 
sterile container with the polymethymethacrylate strips (1cm breadth X 4.5cm height) which 
were of the size of the slot of spectrophotometer, was kept in the containers, and incubated 
at 37degree centigrade for 48 hours. The strips were stained with erythrosine dye for 
30seconds and rinsed in water and kept in spectrophotometer and value was recorded. The 
same procedure was done for 10 strips to rule out the bias. The second ten strips were 
taken stained, rinsed with water, rinsed with the lemongrass oil mouthwash 0.25% with 
alcohol, rinsed, stained with erythrosine, rinsed with water and readings were taken from 
the spectrophotometer. The same procedure was done for lemongrass oil mouthwash 0.5% 
with alcohol, lemongrass oil mouthwash 0.25% and 0.5% without alcohol and chlorhexidine 
mouthwash, with and without alcohol. The results showed that the lemongrass oil 
mouthwash at 0.5% concentration showed reduction in the plaque as that of chlorhexidine. 
The present study concluded that the lemongrass oil mouthwash can be used as an adjunct 
to mechanical oral hygiene. 
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INTRODUCTION: 

  Dental plaque is defined as a highly 

specific variable structural entity formed 

by sequential colonization of 

microorganisms on the tooth surface, 

epithelium & restorations. It is also 

defined as the soft deposits that form 

the biofilm adhering to the tooth surface 

or other hard surfaces in the oral cavity 

including removable and fixed 

restoration. Dental plaque is found 

above the gingival margin and in direct 

contact with the gingival margin referred 

to as marginal plaque. Sub-gingival 

plaque is found below the gingival 

margin, between the tooth and gingival 

Sulcular tissues. 

Dental plaque accumulation is the pre 

requisite for the development of 

gingivitis (Loe et al 1965). [1]  Gingivitis 

may develop into periodontitis in 

susceptible individuals and prevention of 

gingivitis is successful in prevention of 

periodontitis. Since both gingivitis and 
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periodontitis are plaque associated oral 

conditions the removal of dental plaque 

should inhibit their occurrence and 

progression. 

Potential removal of supra gingival 

bacterial plaque by means of tooth brush 

remains the most widely accepted 

method of oral disease prevention. 

Continuation of effective personal oral 

hygiene regimens requires a well-

motivated patient who uses device in a 

proper fashion for sufficient duration of 

time and with adequate frequency.  

Chemical control of plaque is considered 

to be adjunct to mechanical oral hygiene 

practices, agents being most commonly 

used in the form of tooth paste and 

mouth rinse. Chlorhexidine digluconate 

is to date most thoroughly studied and 

most effective antiplaque and anti-

gingivitis agent when addressing oral 

hygiene (Gjermo 1989).[2] However 

several side effects associated with its 

use like staining of teeth and 

restorations, unpalatable taste etc have 

stimulated the search for new 

alternatives.  

Essential oils are ideal for use in oral care 

products because they are both 

antibacterial and non-toxic – a rare 

combination. Lemongrass oil is 

important essential oil, extracted from 

Lemon grass which belongs to the 

section of Andropogan called 

Cymbopogam of the family Germineae. 

The botanical genus name Cymbopogon 

for lemongrass is derived from Greek 

'cymbo' boat and 'pogon' beard. It refers 

to the bulbous end which is boat-shaped 

and the long blade-like green leaves 

resembling a beard. 

Lemongrass oil has plethora of medicinal 

uses. It is said to have anti-bacterial[3], 

anti-fungal[4], anti-oxidant[5],anti- 

inflammatory[6] properties. The 

effectiveness of lemongrass oil is based 

mainly on its centuries-old reputation as 

a folk remedy. 

Considering the various uses of 

lemongrass oil an attempt was made to 

harness its properties, aim of the study 

was to evaluate antiplaque efficacy of 

lemongrass oil mouthwash and to 

compare with that of chlorhexidine 

mouth wash.  

MATERIALS AND METHODS: 

The study was done in department of 

Periodontlogy in collaboration with 

department of biochemistry. The study 

was approved by the ethical committee 

of the Institution.  Pooled saliva was 

collected from the volunteers in a sterile 

container with the polymethy 

methacrylate strips (1cm breadth X 

4.5cm height). The polymethyl 

methacrylate strips were cut in the size 

of the slot of the spectrophotometer. 

The strips were kept in the pooled saliva 

up to the three fourth of the length of 

the strips.  They were incubated at 

37degree centigrade which is the, 

approximate temperature of the oral 

cavity, for 48 hours in the incubator.  

Lemongrass oil mouth wash was 

prepared with 0.25% and 0.5% with and 

without alcohol indigenously in 

department of Pharmacology, Manipal 
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University. Chlorhexidine mouthwash 

was procured from the pharmacy over 

the counter.   

The strips were divided into 6 groups. 

Each group had 10 strips. Group 1- 

lemongrass oil 0.25% alcohol 

mouthwash, group 2- lemongrass oil 

mouthwash 0.25% without alcohol, 

Group 3- lemongrass oil 0.5% alcohol 

mouthwash, Group 4-lemongrass oil 

mouthwash 0.5% without alcohol, Group 

5- chlorhexidine alcohol mouthwash 

0.2%, Group 6- chlorhexidine 

mouthwash 0.2% without alcohol.   

The spectrophotometer was set at 

530nm as the lambda max of erythrosine 

range between 525 -530 nm. Group 1 

strips were stained with erythrosine, 

washed in distilled water, observed in 

spectrophotometer and the value was 

recorded. Each strip was rinsed in 

lemongrass oil mouthwash 0.25% with 

alcohol for 30 seconds. The strip was 

stained with erythrosine and rinsed in 

distilled water and the readings were 

recorded using spectrophotometer. The 

same procedure was done for all the 10 

strips of group 1. The same above 

procedure was followed for all 10 

samples of group 2, 3, 4, 5 and 6 groups. 

The results were compared among the 

lemongrass oil mouthwash 0.25% and 

0.5% alcohol, non-alcohol containing 

mouth wash and Chlorhexidine alcohol 

and non-alcohol mouthwash. Statistical 

analysis was done using paired t test for 

intragroup analysis and ANOVA for 

intergroup analysis. 

RESULTS AND DISCUSIION 

Paired t test: There was a significant 

difference between the pre and post 

scores with respect to group 1, 3, 4, 5 

and 6. No significant difference was seen 

with respect to group 2 with respect pre 

and post scores. ANOVA test: The mean 

difference in the plaque scores was 

compared among all the groups. There 

was no significant difference in the mean 

difference scores among the study 

groups. Table 1&2 .  

Dental plaque is a biofilm adhering to 

the tooth surface or other hard surfaces 

in the oral cavity including removable 

and fixed restoration. It can be readily 

visualized on teeth after 1 – 2 days with 

no oral hygiene. A common method of 

detecting the plaque is by the use of 

disclosing agent. The various available 

disclosing agents are erythrosine 

(PLAKSEE), two tone dye (Alpha Plaque), 

PLAKLITE, Skinners iodine, 

Mercurochrome solution (0.5%), Bismark 

brown (Easlick disclosing solution) and 

Malachite green.[7,8] 

Removal of dental plaque on a regular 

basis and prevention of its accumulation 

on teeth is the critical component of 

regular oral care. Even though the 

mechanical plaque removal remains the 

primary method used to maintain oral 

health; an improved understanding of 

the infectious nature of the dental 

disease has revitalized the interest in 

chemical methods of plaque control.  

Mouth washes containing essential oils 

are used for many years in the 

prevention and treatment of periodontal 

disease. Recent studies have 
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demonstrated that essential oil mouth 

washes was effective as chlorhexidine 

mouthwash in inhibiting the plaque 

regrowth [9,10] as they can penetrate the 

plaque biofilm, kill the pathogenic micro-

organisms by disrupting their cell wall 

and inhibit their enzymatic activity.[11] 

Essential oil mouth wash prevent 

bacterial aggregation, slows their 

multiplication and extract the bacterial 

endotoxins.[12] The mechanisms by which 

essential oils can inhibit microorganisms 

may be due to their hydrophobicity, due 

to which they get partitioned into the 

lipid bilayer of the cell membrane, 

rendering it more permeable, leading to 

leakage of vital cell contents,[13] 

Impairment of bacterial enzyme systems 

may also be a potential mechanism of 

action. This suggests that an effective 

mouthwash must also penetrate the 

plaque biofilm. 

The present study was done to check the 

anti- plaque efficacy of lemongrass oil 

mouthwash where the plaque is a 

biofilm and lemongrass oil mouth wash 

at both the concentrations showed 

decrease in the plaque. The anti-biofilm 

activity can be attributed to the 

presence of various constituents such as 

citral, limonene, citronellal, β-myrcene, 

linalool and geraniol.[14] In the present 

study Chlorhexidine mouth wash, 

lemongrass oil mouthwash 0.25% and 

lemongrass oil mouthwash 0.5% with 

alcohol showed decrease in plaque 

biofilm than the mouthwash prepared 

with alcohol.  It has been shown that 

chlorhexidine binds to salivary mucins on 

the bacterial cell membrane, and 

penetrates the plaque biofilm.[11] 

Lemongrass oil has antibacterial 

property and also anti-biofilm property 

which brings about decrease in the 

bacterial load and inhibits plaque biofilm 

formation. Based on this above property, 

lemongrass oil mouthwash can be used 

as adjunct to mechanical plaque control 

in the prevention of gingival and 

periodontal disease. 

CONCLUSION:  

Strength of the study: Aim of the study 

was met. It was an in-vitro study which 

depicts the efficacy of mouthwash using 

the erythrosine dye which has a specific 

wavelength.  

Weakness of the study: As all the 

polymethy methacrylate strips were kept 

together in the pooled saliva, the plaque 

must have disrupted while they were 

taken for testing rubbing each other. 

Further studies need to be done in vivo 

to affirm the results.  

The Lemongrass oil 0.5% alcohol and 

non-alcohol mouthwash can be used as 

an adjunct to mechanical oral hygiene. 

   

 

     

REFERENCES: 1. Löe Het al. Experimental gingivitis in 
man. J Periodontol. 1965;36:177–
187. 



Anand M.et al, Int J Dent Health Sci 2016; 3(3):534-539 

538 

2. Gjermo P. chlorhexidine and related 
compounds. (1989). J of Dent 
Res;68:1602 – 1608. 

3. Pabuseenivasan S, et al. (2006) In 
vitro antibacterial activity of some 
plant essential oils, BMC 
Complementary and Alternative 
Medicine, 6: 39.  

4. Taweechaisupapong S, et al. (2012). 
Antibiofilm activity and post 
antifungal effect of lemongrass oil on 
clinical Candida dubliniensis isolate. 
South African Journal of Botany, 78, 
37–43. 

5. Rabbani, S.I, et al. (2005) Anti 
clstogenic effects of citral. 4(1); 28 -
31. 

6. Carbajal D, et al. (1989). 
Pharmacological study of 
Cymbopogon citrates leaves. J. 
Ethnopharmacol, 25:103-107. 

7. Wilkins EM. (1983).Clinical practice 
of dental hygienist 5th edition, 
Philadelphia, Lea and Febiger Co., 
P.405 -408. 

8. Woodal, IR. (1993). Comprehensive 
dental hygienic care, 4th edition, 
St.Louis; Mosby Co., P. 288 -289. 

9. Rosin M, Welk A, et al. (2002). The 
effect of a polyhexamethylene 
biguanide mouthrinse compared to 
an essential oil rinse and a 
chlorhexidine rinse on bacterial 
counts and 4-day plaque regrowth. J 
Clin Periodontol, 29:392-399. 

10. Riep BG, et al. (1999). Comparative 
antiplaque effectiveness of an 
essential oil and an amine 
fluoride/stannous fluoride 
mouthrinse. J Clin Periodontol, 
26:164-168. 

11. Ouhayoun JP. (2003) Penetrating the 
plaque biofilm: impact of essential oil 
mouthwash. J Clin Periodontol, 30 
(5):10-2. 

12. Seymour R. (2003). Additional 
properties and uses of essential oils. 
J Clin Periodontol 30(5): 19–21. 

13. Burt S. (2004). Essential oils: their 
antibacterial properties and potential 
applications in foods – a review. Int J 
Food Microbiol 94: 223–253. 

14.  Rauber Cda, S., et al. (2005). LC 
determination of citral in 
Cymbopogon citratus volatile oil. 
Journal of Pharmaceutical and 
Biomedical Analysis 37, 597–601. 



Anand M.et al, Int J Dent Health Sci 2016; 3(3):534-539 

539 
 

TABLES: 

Table 1: Intra-group analysis 

 

 
Group 1 

LGO 0.25% 

with alcohol 

Group 2 

LGO 0.25 

without alcohol 

Group 3 LGO 

with alcohol 0.5% 

Group 4 

without alcohol 

0.5% 

Group 5 

Chlorhexidine 

with alcohol 

Group 6 

Chlorhexidine 

without alcohol 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

pre .158 .060 .298 .344 .117 .017 .119 .017 .122 .048 .158 .059 

post .084 .027 .085 .026 .072 .012 .072 .011 .079 .024 .083 .027 

p-value 0.004 0.087 <0.001 <0.001 0.006 0.003 

 

Table 2:inter-group analysis for the difference in pre-post scores 

 
Group 

1 2 3 4 5 6 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Difference .07 .06 .21 .35 .05 .02 .05 .02 .04 .04 .07 .06 

p-value 0.103;NS 

 


