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ABSTRACT 

Staphylococcus aureus is one of the important bacterial pathogen causing a wide spectrum of infections. Many studies have been 
conducted to explain the structures and pathogenic mechanisms by which S. aureus is able to cause serious infections. Our present 
study was indented to determine its antibacterial activity of tea tree oil against S. aureus. Anti-bacterial activity of tea tree oil was 
tested against S. aureus isolates by minimum inhibitory concentration method. Media containing various concentrations of essential 
oil were poured over the sterile petri dishes and allowed to dry. Media without essential oil was served as control plate. Spot 
inoculation of 0.5 McFarland standard turbidity adjusted isolates were made on the plates and incubated at 37ºC for overnight. The 
lowest concentration of the essential oil that completely inhibited the growth of isolates was considered as MIC. The MIC of tea tree 
oil was appeared to be 0.125% for S. aureus. The tea tree oil is found to have antibacterial activity against S. aureus. However, its 
irritant properties have been evaluated before it is formulated for medicinal purpose.  
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INTRODUCTION 

taphylococcus aureus [S. aureus] is one of the 
important bacterial pathogen causing a wide 
spectrum of infections.1 Many studies have been 

conducted to explain the structures and pathogenic 
mechanisms by which S. aureus is able to cause serious 
infections.2 The ability of S. aureus to produce biofilm 
enables this organism to withstand the host immune 
response and is considered to be the cause of many 
chronic or persistent infections, as the biofilm creation 
protects bacteria from phagocytosis and antimicrobial 
agents.3 Another concern related to this pathogen is 
increasing resistance to oxacillin and many other 
antibiotics, but also circulation of multidrug resistant 
isolates within the hospital environment. 4 Staphylococcal 
pathogenesis is multifactorial, involving a combination of 
adherence and biofilm formation. 5 

Many complementary and alternative medicines have 
increasingly gaining importance in recent decades. Tea 
tree oil is known to possess antibacterial6-10, antifungal11-

17, anti-viral18 and anti- protozoal properties.19, 20, 21  The 
crushed leaves of tea tree oil was earlier used for treating 
coughs and cold and also for skin ailments. 22, 23  Tea tree 
oil has various application in dentistry. 24 It is primary used 
for its antimicrobial and anti-inflammatory properties.25, 26 
It has been used for endodontic treatments. Studies reveal 
that tea tree oil is as effective as sodium hypochlorite.27, 28 
Tea tree oil, the volatile essential oil derived mainly from 
the Australian native plant Melaleuca alternifolia. It is 
extracted from its leaves by steam distillation yielding 
about 1.8%.29 The active component in tea tree oil is 
terpinen-4-ol. 30 It is employed widely for its antimicrobial 
properties; Tea tree oil is used as the active ingredient in 

many topical formulations used to treat cutaneous 
infections. It is widely available over the counter in 
Australia, Europe, and North America and is marketed as a 
remedy for various ailments.31 Most bacteria are 
susceptible to TTO at a concentration 1.0% or less, and at 
2% commensal organisms such as Enterococcus fecalis, 
staphylococci are found to be susceptible. 32, 33 The 
antibacterial activity of TTO is assumed to be based on its 
hydrocarbons and lipophilicity 25. Loss of intracellular 
material and the inability to maintain homeostasis, and 
inhibition of respiration following treatment with TTO are 
consistent with a mechanism of action involving the loss of 
function and membrane integrity. 31 Thus, our present 
study was indented to determine its antibacterial activity 
of tea tree oil against S. aureus.  

MATERIALS AND METHODS 

Bacterial isolates 

A total of 20 clinical isolates of S. aureus were collected 
from different clinical specimens of patients attending 
Saveetha Medical Collage and hospital. They were 
processed for a battery of standard biochemical tests and 
confirmed. Isolates were preserved in semisolid trypticase 
soy medium and stored at 4ºC until further use. 

Antibiotic susceptibility test 

It was determined for the isolates to the following 
antibiotics such as penicillin, tetracycline, cotrimoxazole, 
erythromycin, clindamycin, ciprofloxacin and linezolid. 
These antibiotics were procured from Himedia, Mumbai. 
This was performed by Kirby-bauer disc diffusion method 
as per CLSI guidelines. 34 
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Detection of antibacterial activity of tea tree oil against 
clinical isolates of S. aureus 

Anti-bacterial activity of tea tree oil was tested against S. 
aureus isolates by minimum inhibitory concentration 
method. Mueller Hinton broth was supplemented with 
0.002% [V/V] tween 80 [HiMedia, Mumbai] to enhance the 
dispersion of the essential oil. Agar dilution method was 
performed to attain the different concentrations of 
essential oil such as 0.03%, 0.06%, 0.125%, 0.25%, 0.5%, 
1% and 2% in Mueller Hinton Agar [MHA]. Media 
containing various concentrations of essential oil were 
poured over the sterile petri dishes and allowed to dry. 
Media without essential oil was served as control plate. 
Spot inoculation of 0.5 McFarland standard turbidity 
adjusted isolates were made on the plates and incubated 
at 37ºC for overnight. The lowest concentration of the 
essential oil that completely inhibited the growth of 
isolates was considered as MIC. 35 

RESULTS AND DISCUSSION  

Sample wise distribution of clinical isolates of S. aureus 

Of 20 clinical isolates of S. aureus, 8/20 [40%] were 
obtained from pus, 6/20 [30%] were from wound, 4/20 
[20%] and 2/20 [10%] were from blood and sputum 
respectively [Figure 1].  

Antibiotic susceptibility pattern 

We have observed a varied pattern of sensitivity among 
one S.aureus isolates. There was complete resistance 
observed for penicillin [100%], 9/20[45%] isolates were 
shown to the resistant to erythromycin, 6/20[30%] were to 
cotrimoxazole, 4/20[20%] were to linezolid followed by 
3/20[15%] were resistant to ciprofloxacin and clindamycin 
respectively [Table 1] [Figure 2]. 

 

Figure 1: Pie chart showing the sample wise distribution of 
S. aureus 

 

Figure 2: Representative picture showing antibiotic 
sensitivity pattern of S. aureus 

Table 1: Results of antibiotic susceptibility pattern of S. aureus 

Antibiotics Sensitive [%] Intermediate [%] Resistant [%] 

Penicillin 0 0 20[100] 

Erythromycin 14[70] 4[20] 2[10] 

Clindamycin 15[75] 2[10] 3[15] 

Ciprofloxacin 9[45] 8[40] 3[15] 

Tetracyclin 14[70] 4[20] 2[10] 

Cotrimoxazole 10[50] 4[20] 6[30] 

Linezolid 10[50] 6[30] 4[20] 

 

Result of antibacterial activity of tea tree oil against clinical isolates of S. aureus 

We have observed that, clinical isolates of S. aureus were inhibited from 0.125-1% of tea tree.  

The MIC of tea tree oil was appeared to be 0.125% for S. aureus.  
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Dilutions of Tea tree oil 0.03% 0.06% 0.125% 0.25% 0.5% 1% 2% 

No. of organisms 0 0 6 [30%] 8 [40%] 3 [15%] 3 [15%] 0 

 
Study conducted by Prakasam et al from Chennai in 2014 
demonstrated that, Acinetobacter strains were inhibited 
from 0.06 to 0.25%, 0.25-1% and 0.125-1% for clove, 
peppermint and eucalyptus oils respectively. In clove oil, 
14/50 [28%] isolates were inhibited at 0.06%, 25/50 [50%] 
at 0.125% and 11/50 [22%] at 0.25% of clove oil. In 
peppermint oil, 34/50 [68%] isolates were inhibited at 
0.25%, 12/50 [24%] and 4/50 [8%] were at 0.5% and 1% 
concentrations of peppermint oil respectively. In 
eucalyptus oils, 10/50 [20%] isolates were inhibited at 
0.125%, 18/50 [36%] at 0.25%, 16/50 [32%] and 6/50 [12%] 
were at 0.5% and 1% respectively. Thus, the MIC of clove oil 
was found to be 0.06%, 0.25% for peppermint oil and 
0.125% for eucalyptus oil 31. 

In contrast, in our study, we used tea tree oil against S. 
aureus isolates. 30% of isolates were inhibited at 0.125%, 
40% were at 0.25%, 15% were at 0.5% and 15% were at 1% 
of essential oil. Thus, the MIC of tea tree oil against S. 
aureus was found to be 0.125%. In a study done by Penfold 
et al., tea tree oil was found to be 11 times more active that 
phenols 36. Several studies done by Cox, et al 37 and Hada T. 
et al 38, TTO against S. aureus resulted in leakage of 
potassium ions and inhibited respiration. Further treatment 
with TTO also sensitized the cells to sodium chloride 39 and 
altered its morphology was also seen under electron 
microscopy 40. On examining the effects of terpinen-4-ol, α-
terpineol, and 1, 8-cineole on S. aureus it was found that 
none induce autolysis but cause leakage of 260-nm-light-
absorbing material and to render cells susceptible to 
sodium chloride 39. TTO is highly active during the stationary 
phase of S. aureus, and less sensitive during the growth 
phase 41. Generally, antimicrobial agents cause gross 
membrane damage and cell lysis 42, 43 as this has been 
observed in various essential oils such as rosewood, thyme 
and oregano 44. However, this mechanism of whole cell lysis 
is not observed in TTO. This explains the delayed lysis of S. 
aureus when treated with TTO 45. Electron microscopy 
showed inability to lyse S. aureus by TTO but cause 
membrane damage and by appearance of mesosomes and 
loss of cytoplasmic contents. Similar mechanisms are seen 
on treatment with vancomycin 46, defensins 47 and betane 
48. TTO has found various applications in dentistry. 0.2% of 
TTO as mouthwash against two other active agents on the 
flora of 40 volunteers once daily for 7 days was found to 
reduce the bacterial load compared to placebo treatment49. 
Another study, comparing 2.5% TTO gel, 0.2% chlorhexidine 
gel and placebo gel suggested that TTO gel has significantly 
reduced gingival index and papillary bleeding index 
scores50.  

 

 

 

CONCLUSION 

Antibiotic-resistant bacteria has become a major health 
concern worldwide. Particularly, Staphylococcus aureus, 
both methicillin-resistant and -sensitive, are of concern in 
their ability to cause difficult skin and underlying tissue 
infections 39. Tea tree oil is found to have antibacterial 
activity against S. aureus. However, its irritant property has 
been evaluated before it is formulated for medicinal 
purpose. Due to the extended drug resistance in S. aureus, 
it can be used as an alternative medicine. Various mouth 
rinses are used for treating periodontal disease, but these 
have side effects 51. Hence, using a natural product like tea 
tree oil is more advantageous. However, long term study on 
tea tree oil is necessary to have a clear understanding about 
its antimicrobial efficacy. 
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