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A B S T R A C T

In order to find alternative remedies for replacement of so-called food antibiotics in livestock and poultry, antibacterial activity screen-
ing was carried out on the methanolic extract of some endemic plants of Adjara and Adjara-Lazeti, as well as some essential oils and 
compositions based on them. Based on conducted expiremental researches, it was established that Hypericum nordmanni Khokhr., 
Hypericum ptarmicifolium var. adzharicum and Linaria adzharica Kem. methanolic extracts have pronounced and wide spectrum anti-
bacterial action. Also, it should be noted that 0.1% aqueous solutions of Thymus vulgaris L., Salvia sclarea L.  and Monarda didyma L. 
essential oils and compositions made of them was found to have high antibacterial activity.The obtained results testify to the necessity 
of further research of the identified antibacterial plants and essential oils for their use in medical practice.
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Introduction

Modern technologies for farming animals and 
poultry involve wide use of antibiotics. In the 1950s, 
took start usage of antibiotics to eradicate the patho-
genic microflora in the food, to prevent disease, as 
well to stimulate growth and productivity in ani-
mals and poultry. Most of the antibiotics used for 
these purposes are synthetic. However, the constant 
and unsystematic use of antibiotics in poultry has 
dramatically reduced their effectiveness. Inappro-
priate or excessive use of antibiotics causes their ac-
cumulation over than permissible in food products, 
which endangers human health, causes dysbiosis, 
allergic reactions, weakens immunity, etc. The first 
signal regarding antibiotics enter the human body 

through the food chain appeared in scientific litera-
ture as early as the ‘60s of past century. Along with 
destroying the intestinal microflora they produce re-
sistant forms of bacteria. Resistant strains of patho-
genic microorganisms have become a huge problem 
worldwide. That is why in 2006 the EU banned the 
use of antibiotics in the territories of its countries, in 
stock farming and poultry as a stimulant for growth, 
for neutralizing food from pathogen microorgan-
isms and for prophylactic goals [1]. The growth 
of antibiotic-resistant strains and the reduction of 
their efficacy have paved the way for research of 
new ways to combat pathogenic microorganisms. 
Recent researches have led scientists to conclude 
that antibiotics for the above mentioned purposes in 
stock rising and poultry can be replaced with herb-
al remedies. The abundance of infections caused by 
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multiresistant microbes and the complexity of com-
bating them has brought widespread recognition to 
biologically active substances of plant origin. They 
do not cause addiction, have no side effects and 
most importantly, do not develop resistance in bac-
teria and fungus [2]. From plant origin biologically 
active substances of antibacterial activity, essential 
oils have special place with high antibacterial, anti-
oxidant and immune modulating activity [3-5]. The 
use of essential oils prevents the development of 
various intestinal infections, which significantly af-
fects the productivity and maintenance of stock and 
fowls. In addition, essential oils provide a pleasant 
aroma and make food attractive, also they have an-
ti-stress activity, increase production of digestive 
enzymes, even improve their mood [6]. Essential 
oils are products of secondary metabolism that con-
tain numerous easily evaporated substances: ter-
penes, terpenoids, phenolic products, aliphatic and 
aromatic components [7]. It is known that essential 
oils have a wide range of biological activity, above 
all with bactericidal and fungicidal properties [8]. 
The mechanism of their action on microorganisms 
is following: different organic compounds within it 
change speed of biochemical reactions, resulting in 
their destructive effects on microorganism’s meso-
somes and cytoplasmic membranes, thus reducing 
oxidative phosphorylisation activity, also inhibit 
cellular respiration [7,9].

In recent years, in the scientific community in-
terest in medicinal plants and herbal extracts has 
increased significantly in terms of antimicrobial ac-
tivity. Researchers [2] found that essential oils of 
bergamot, carnation, cypress, big fennel, eucalyp-
tus, lavender, rosemary, peppermint, clary, thyme, 
show pronounced antibacterial activity against var-
ious pathogens. That is why for today there is no 
doubt regarding use of essential oils as new antibac-
terial chemical modifiers, on the basis of which it is 
possible to create different compositions with thera-
peutic, prophylactic effects [10]. Studies in poultry, 
particularly in chickens, have shown that watery 
extract of Salvia sclarea L. flowers has anti-inflam-
matory, antiseptic properties, also has a positive 
effect on the musculoskeletal system [11]. Studies 
have also established the antioxidant and antibac-
terial activity of Salvia sclarea L. [12]. Besides, the 
essential oils of Monarda didyma L. posses inter-
esting antibacterial action for poultry [13]. Among 
well-known essential oils one with high antibacte-
rial activity is the essential oil of Thyme (Thymus 
vulgaris) containing 50% thymol [14]. Chemistry, 

Antioxidant, Antibacterial and Antiviral Activity of 
essential oils of Thymus Transcaucasicus Ronniger, 
widespread in Georgia was studied in details [15]. 
We must also take into account the fact that usage 
of only one type of food supplement cannot com-
pletely replace synthetic food antibiotics. In this 
case, it is necessary to create alternatives with com-
plex composition and action. In the modern stage 
One of the most effective ways to combat resistant 
bacteria is to use antibacterial ingredients that act 
with different mechanisms at the same time. In this 
case, it is possible to inhibit different processes of 
metabolism in the microbial cell at the same time, 
leading to its rapid death and significantly inhibits 
the development of resistance in microorganisms.

Based on experimental studies carried out by 
the authors of the presented article [16-19], was 
obtained and studied antibacterial activity of Clary 
sage, Eucalyptus, Perilla essential oils [20]. The an-
tioxidant and anti-inflammatory effects of Perilla 
was also explored [21-23].

The aim of the study is to determine the antibac-
terial spectrum of some endemic plants of Adjara 
and Adjara-Lazeti, essential oils and bio-composi-
tion.

To achieve the goal following task is set: Re-
search antibacterial activity of some endemic plants 
of Adjara and Adjara-Lazeti, essential oils and bio-
composition.

Objectives and methods

Research objects are: 
Endemic plant species of Adjara:

1.	 Angelica adzharica M.Pop. – Umbellifereae 
Juss., Apiaceae Lindl. 

2.	 Centaurea adzharica Sosn. – Asteraceae Du-
mort. (Compositae Giseke)

3.	 Erysimum contractum Somm. et Levier. - Cru-
cifereae Juss.(=Brassicaceae Burnett.)

4.	 Ranunculus ampellophylus var.adzharica - Ra-
nunculaceae Juss. 

5.	 Rubus adzharicus Sanadze - Rosaceae Juss. 
Endemic plant species of Adjara-Lazeti: 

6.	 Amaracus rotundifolius(Boiss.) Briq. (Origa-
num rotundifolium) -  Lamiaceae Juss.(=Labi-
aceae)

7.	 Astragalus sommieri Freyn. - Fabaceae Lindl.
8.	 Hypericum nordmanni Khokhr. - Hypericaceae 
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Juss.
9.	 Hypericum ptarmicifolium var.adzharicum - 

Hypericaceae Juss.
10.	  Linaria adzharica Kem.-Nath.(=L.syspirensis 

C. Koch.) - Scrophulariaceae Juss. 
11.	 Primula megasaefolia boiss. Et Bal. - Primu-

laceae Vent. 
12.	 Quercus petra var. dshorochensis c. Koch. - 

Fabaceae Lindl. 
13.	 Rhododendron smirnovii Trautv.- Ericaceae 

DC.
14.	 Rhododendron ungernii Trautv. – Ericaceae 

DC.
15.	 Rhynchospora caucasica Vahl. - Cyperaceae 

Juss. 
   
Essential oils:

16.	 Thymus vulgaris L. essential oil 0.1% aqueous 
solution 

17.	 Salvia sclarea L. essential oil 0.1% aqueous 
solution

18.	 Monarda didyma L. essential oil 0.1% aqueous 
solution

19.	 Perilla nankinensis Decne. essential oil 0.1% 
aqueous solution

20.	 Composition of Thymus vulgaris L., Salvia 
sclarea L. and Monarda didyma L. essential 
oils 0.1% aqueous solutions in the ratio of 2:1:1 

21.	 Control object

The research objects were prepared in Adjara 
region in the period of May-August of 2019. Prepa-
ration of methanolic extracts from dry and finely 
fragmented raw herbal materials was carried out by 
the maceration method, with the raw material and 
menstruum in a ratio of 1: 5 and left to stand by for 
24 hours at room temperature.

Extraction of essential oils from the study ob-
jects was carried out by the method of hydrodistil-
lation.
 

Experimental Section

Antibacterial activity research of study objects 
was conducted using Spot test (screening).  5ml of 
LB broth was added to each LB agar slant contain-
ing overnight bacterial culture and eluted using vor-
texes. Tenfold dilution (using LB broth) of eluted 
bacterial suspension was prepared:  0,5ml of bac-
terial suspension was added to reaction tubes with 
4,5ml LB broth and vortexed gently on low speed;

The lawn of the diluted bacterial suspension was 
made on 1.5% LB agar plate. Plates were allowed 
to set on bench top or in biosafety cabinet for at 
least 10-15 min and then sequentially spotted 10μl 
of each research substance on the bacterial lawn. 
To avoid mixing of spotted drops max 4 different 

Strain 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 K

Streptococcus 
pyogenes R

R

R

± R R

R 2+ 3+ ± ± R R R R   1+   1+ 4+
Escherichia 
coli R

R

R

R 2 R

R R ± 2+ R ± R R R   4+ 4+   4+
Enterobacter  
cloacae R

±

R

R R R

R 4+ ± 3+ R R R R ± 4+       4+
Salmonella 
typhimurium R

R

R

± 2 R

R 2+ R 2+ R ± R R R 4+ 2+     4+
Klebsiella 
pneumoniae 2+

±

R

2+ 2 ±

R 4+ 2+ 2+ ± R R R 2+ 4+ 4+     4+

+

Proteus 
vulgaris R

R

R

R + R

R 3+ 3+ ± 2+ R R R ± 4+ 4+ 3+ 1+ 4+
Shigella 
flexneri ±

R

R

R + 3

R 2+ 4+ 3+ 3+ R R R ± 4+ 4+ 4+   4+
Enterococcus 
faecalis ±

2+

R

2+ 2 3

R 2+ 2+ R ± R R R ± 4+ 4+     4+
Staphylococcus 
aureus 2+

R

R

R + R

R R 2+ 2+ 2+ R R R R 4+ 4+     4+
Pseudomonas 
aeruginosa R

R

R

2+ + 2

R R 2+ R R R R R R 4+  

1+

Table. Results of determination of antibacterial action of research objects
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Given data shows that against listed strains no 
antibacterial effect was found for Erysimum con-
tractum Somm. et Levier., Astragalus sommieri 
Freyn., Rhododendron smirnovii Trautv. and Rho-
dodendron ungernii Trautv. Week antibacterial ef-
fect was determined for Angelica adzharica M.Pop., 
Centaurea adzharica Sosn., Ranunculus ampello-
phylus var.adzharica, Rubus adzharicus Sanadze, 
Quercus petra var. dshorochensis c. Koch. and 
Rhynchospora caucasica Vahl. With pronounced 
antibacterial effect and narrow spectrum of action is 
characterized Amaracus rotundifolius (Boiss.) Briq. 
and Primula megasaefolia boiss. Et Bal., while Hy-
pericum nordmanni Khokhr., Hypericum ptarmici-
folium var.adzharicum and Linaria adzharica Kem. 
Methanolic extracts along with  pronounced anti-
bacterial effect have comparably wide spectrum of 
action. 

From secondary metabolites, aqueous solution 
of thyme and clary essential oils is standing out with 
pronounced and wide antibacterial activity. Monar-
da didyma L. essential oil 0.1% aqueous solution 
has pronounced antibacterial activity but with nar-
row spectrum. Perilla nankinensis Decne essential 
oil 0.1% aqueous solution  shown week antibacte-
rial activity. Essential oils composition, with con-
stitution of thyme, clary and monarda in the ration 
of 2:1:1, had effect of each bacterial strain on each 
bacterial strain.

Conclusion

Based on conducted expiremental researches, it 
was established that Hypericum nordmanni Khokhr., 
Hypericum ptarmicifolium var. adzharicum and Li-
naria adzharica Kem. methanolic extracts have pro-
nounced and wide spectrum antibacterial action . 
0.1% aqueous solutions of Thymus vulgaris L., Sal-
via sclarea L.  and Monarda didyma L. essential oils 
and of their compositions with 2:1:1 ratio possess 
high antibacterial activity.
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research substances were spotted on one bacterial 
lawn. After drying the drops, the Petri dishes were 
placed upside down into the incubator at appropri-
ate temperature; Spot test results were examined 
18-24 hours after incubation.  The presence of clear 
zones in the research substance spot area indicated 
a positive result.

Results and analysis

The investigation antibacterial activity of meth-
anolic extracts obtained from 15 endemic herbs, 
0.1% aqueous solutions of 4 essential oils and es-
sential oils composition took place. The results are 
presented on Table.
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