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Introduction
Volatile oils, also called essential oils, are secreted by 

-
panes and diterpenes. Terpenic compounds are hydrocar-
bons and oxygenated derivatives such as oxides, ketones, 
aldehydes, alcohols or their acids, and terpenic alcohols can 

From vegetable products, volatile oils can be obtained 

apolar solvents, by means of fats or by pressing [3].
Volatile oils provide important pharmacological proper-

ties, incuding the inhib ition of  antibiotic-resistant bacteria 
-
-

tus, rosemary, thyme and oregano against multidrug resistant 
bacterial strains belonging to the ESKAPE (Enterococcus 

and 
) group. The oils tested in the present study, 

including lavender, cloves, eucalyptus, rosemary, thyme and 
-

terial, bacteriostatic and antiseptic properties [2, 6].

Materials and methods
The study included 30 bacterial strains, both Gram posi-

tive and Gram negative, isolated from patients admitted to the 
Cardiovascular Surgery section of a hospital in Bucharest.

The strains belonged to the  (12 strains), 
Acinetobacter (8 strains),  (5 strains) and 
Pseudomonas (5 strains) genera. The sources of isolation are 

-
tained by seeding the strains studied on solid TSA media 
( ) and incubation at 37 oC.

producers, i.e. Fares and TrioVerde (Table 5). 

Table 1. Bacterial strains belonging  
to the  aureus

Number Bacterial strains Source of isolation
1 882 Blood culture
2  3118 Nasal exudate

3 Wound secretion

4 2971 Nasal exudate
5 3051 Nasal exudate

Table 2. Bacterial strains belonging  
to the  Pseudomonas aeruginosa 

Number Bacterial strains Source of isolation
1 Pseudomonas aeruginosa 5034 Tracheal secretions

2 Pseudomonas aeruginosa 914
Central venous 

catheter
3 Pseudomonas aeruginosa 1044 Wound secretion
4 Pseudomonas aeruginosa 1441 Urinalysis
5 Pseudomonas aeruginosa 845 Blood culture

Table 3. Bacterial strains belonging  
to the Acinetobacter baumannii

Number Bacterial strains Source of isolation
1 Acinetobacter baumannii 1989 Wound secretions
2 Acinetobacter baumannii 1177 Wound secretions
3 Acinetobacter baumannii 475 Tracheal secretions
4 Acinetobacter baumannii 437 Tracheal secretions
5 Acinetobacter baumannii 863 Wound secretions
6 Acinetobacter baumannii 693 Wound secretions
7 Acinetobacter baumannii 621 Tracheal secretions
8 Acinetobacter baumannii 676 Tracheal secretions

Table 4. Bacterial strains belonging  
to the 

Number Bacterial strains 
Source of 
isolation

1  2583 Anal portage

2  1526
Central venous 

catheter
3   2576 Anal portage
4  2268 Urinalysis
5  5662 Urinalysis
6 Urinalysis

7  6984
Wound  

secretions
8 Urinalysis

9  6003
Wound  

secretions
10  6980 Urinalysis
11  2460 Anal portage
12 Urinalysis

Table 5. Bacterial strains belonging  
to the 

Code Name Provider
1 Lavender Fares
2 Cloves Fares

3
Eucalyptus (contains 
globulus and limonene leaf oil)

TrioVerde

4 Rosemary Fares
5 Thyme Fares

6 of Origanum vulgare, carvacrol, 
linalol, thymol and limonene)

TrioVerde
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Method of qualitative testing of the antimicrobial 
activity of the essential oils

-

of 4 mm distributed in Petri dishes (Ø = 10 cm) a stan-

18-20 h belonging to the studied bacterial strains, density 
-

land 0.5 standard.

placed in the spot on the surface of the seeded medium. Af-

at 37°C. 
-

Method of  the quantitative testing of the 
antimicrobial activity of the essential oils

-

-
-

Results and Discussions

The results of the qualitative tests to evaluate the 
antimicrobial activity of the essential oils

-
-

ity of all 30 strains to the testes essential oils, by measuring 
the values   of all diameters of inhibition zones and calculat-

-
tive results of this test (Figures 1, 2).

Analyzing the Figures 1 and 2, it can be seen that the 

-

P. aeruginosa

Table 6. S. aureus strains

S. aureus-Diameter of the inhibition zone (mm)
Bacterial strain codes Lavender Clove Eucalyptus Rosemary Thyme

S. aureus 882 11 12 8 10 22* 27*

S. aureus 3118 12 19 15 10 23* 22*

S. aureus 20 15 10 8 22* 31*

S. aureus 2971 9 13 13 14 40* 33*

S. aureus 3051 10 12 16 12 45* 33*
Average diameters 12,42857143 15,1428571 13,285714 10,71428571 28,285714 30,8571429

 * oil diluted in  

Table 7. P. aeruginosa strains

P. aeruginosa – Diameter of the inhibition zone (mm)
Bacterial strain 

codes
Lavander Clove Eucalyptus Rosemary Thyme

P. aeruginosa 5034 11 14 15 11 23** 32**

P. aeruginosa 914 9 27 12 12 28* 40*

P. aeruginosa 1044 9 11 10 9 19* 36*

P. aeruginosa 1441 10 28 12 11 26** 40**

P. aeruginosa 845 11 20 11 11 22** 34**

Average diameters 10,5 20 11,833333 10,83333333 24,666667 37,6666667
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Table 8. A. baumannii strains

baumannii- Diameter of the inhibition zone (mm)

Bacterial strain codes Lavander Clove Eucalyptus Rosemary Thyme

A. baumannii 1989 13 16 20 12 32* 38*

A. baumannii 1177 10 12 9 10 21* 22*

A. baumannii 475 13 16 9 9 25** 15**

A. baumannii 437 11 14 10 10 26* 39*

 A. baumannii 863 17 11 19 10 17* 30*

 A. baumannii 693 16 20 20 23 40** 39**

 A. baumannii 621 15 18 17 10 23** 28**

A. baumannii 676 11 9 10 10 35* 36*

Average diameters 13 13,8947368 12,736842 10,89473684 24,473684 29,8421053

Table 9.  strains

. - Diameter of the inhibition zone (mm)

Bacterial strain codes Lavander Clove Eucalyptus Rosemary Thyme

 2583 12 12 9 11 30* 20*

 1526 11 10 9 9 19* 18*

 2576 10 12 10 9 15* 13*

 2268 11 10 9 10 42* 32*

 5662 14 11 10 9 30* 26*

 17 11 10 9 15* 16*

 6984 8 10 8 10 16* 11*

 14 10 9 9 24* 29*

 6003 10 12 8 10 23* 30*

 6980 8 9 9 9 19* 14*

 2460 12 11 10 11 17* 18*

 11 16 10 10 25* 38*

Average diameters 11,81481481 11,7037037 9,4814815 9,814814815 22,777778 24,2592593

Figure 1.
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inhibitory diameter against S. aureus strains. Clove essential 

clinical strains of P. aeruginosa.
-

sample of essential oil separately, at the end also establish-

-
corded for the essential oils of oregano, cloves and thyme, 

oils.
Regarding the degree of sensitivity of bacterial strains, 

-

-

mary, eucaliptus and lavender expressed much higher 

Among the tested bacterial strains, the most susceptible 
prove to be the S. aureus strains.

Conclusions

proved to be the essential oils of thyme, oregano and cloves, 

inhibition against all tested bacterial strains belonging to the 
ESKAPE group. 

-
ity against P. aeruginosa
largest inhibitory diameter against S. aureus strains.

Figure 2.

Figure 3.
strains.
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-

-
ano, thyme and cloves. This experimental approach may 

combat the emerging global threat of multiple drug resis-
tance.
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