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Abstract. Rosmarinus officinalis L. is known for its antioxidant and
antibacterial properties against a variety of microorganisms. In this work,
research has been carried out on pharmacy rosemary. Its antioxidant and
antimicrobial properties have been determined. This study showed that the
ethanol extract of R. officinalis L. has a pronounced antimicrobial activity
against strains of both gram-positive and gram-negative bacteria. The
extract also showed good antioxidant activity. Rosemary showed
significantly more potent antibacterial activity against E. coli. The
diameter of the zone of oppression was 17 mm. Thus, Rosemary
Pharmaceutical has demonstrated potential as a dietary supplement due to
its stronger antibacterial activity.

1 Introduction

Medicinal rosemary (Rosmarinus officinalis L.) is an evergreen, densely leafy shrub up to
1-1.5 m high, belongs to the Lamiaceae family. Rosemary is native to the western
Mediterranean. It is cultivated all over the world: in Italy, Asia Minor, USA. Rosemary is
grown on the southern coast of Crimea and Central Asia.

Rosmarinus officinalis preparations are used mainly in the food industry as flavoring
agents, as well as in flavorings and medicines. Rosemary leaves are used as a seasoning and
food preservative. Rosemary essential oil exhibits pronounced antibacterial, antifungal,
anti-inflammatory, cytostatic, antioxidant properties [1]. Some studies have shown that R.
officinalis exhibits antioxidant, antimicrobial activity [2], hepatoprotective [3], and
antitumor activity [4].

Rosemary stimulates the immune system. The plant is used for hypotension, general
exhaustion. Rosemary has the following medicinal properties: antioxidant, anti-
inflammatory, choleretic, tonic, wound healing, antidepressant. It also has a softening and
antitussive effect on colds.

Much attention in research is paid to rosemary essential oil. It is known to contain
cineole, camphor, limonene, borneol, tannins, resins, bitterness, a-pinene, borny | acetate,
1,8-cineol [5, 6]. And also, iron, phosphorus, magnesium, sodium, potassium and zinc,
which are in the composition of the plant, have a beneficial effect on the immune system of
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the human body. Rosemary leaves and shoots also contain flavonoids, rosemary,
caffeic, nicotinic, ursolic acids, and amino acids [6].

In a study [7], it was shown that the main component of rosemary essential oil
is 1,8-cineole. It exhibits antimicrobial action against microorganisms such
as Staphylococcus aureus, Bacillus subtilis, Bacillus pumilis, Salmonella poona,
Escherichia coli.

The aim of this study was to evaluate the in vitro antibacterial and antioxidant activity
of R. officinalis flower extracts.

2 Materials and methods

The study used dry crushed Rosmarinus officinalis Horst Company, purchased from a
pharmacy.

2.1 Preparation of culture of microorganisms

In this study, bacterial strains S. aureus (NCIMB 8625), Enterococcus spp, E. coli
(ATCC25922) were used. All bacterial strains were grown and maintained on nutrient agar
slants.

2.2 Determination of antibacterial activity

The antibacterial activity of Rosemary in different ratios was assessed by the method
of discs or diffusion in agar [8] against three bacterial strains. Bacterial strains were
first grown on nutrient agar for 24 hours at 37 ° C. Then, the bacterial cell suspension
(108 CFU / ml) was poured into Petri dishes containing dry nutrient agar. Discs (5 mm
in diameter) were applied to the surface of inoculated agar and soaked in 50
microliters of rosemary extract. Sodium benzoate, a well-known preservative, was used
as a control. The sodium benzoate concentration was 1 g / ml. Control discs were
also impregnated with sodium benzoate solution. All Petri dishes were incubated at 37 °
C for 24 hours.

After incubation, antibacterial activity was determined by measuring the diameter of the
zone of inhibition in millimeters (mm)

2.3 Measurement of antioxidant activity

Antioxidant activity was determined by the FRAP method. The FRAP method (ferric
reducing antioxidant power) is based on the registration of a decrease in the concentration
of the complex ion of ferric iron - TPTZ (2,4,6-3 (2-pyridyl) -1,3,5-triazine) when
interacting with an antioxidant. The binding of Fe2 + to the ligand creates a very intense
dark blue color of the solution. By measuring the optical density, you can find the amount
of reduced iron, and correlate it with the amount of antioxidants. Ascorbic acid was used as
a reference substance [9; 10]. All experiments were carried out in three repetitions.

3 Results and discussion

3.1 Antioxidant activity

Plant material weighing 10 g was placed in a conical flask with 96% ethanol. The flask
was then placed in a Monowave 300 Microwave Reactor at 850 watts for 30 minutes. After
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filtering the extraction, a basic solution was obtained [11]. Then four samples were
prepared according to the following ratios shown in table 1:

Table 1. Ethanol extract of rosemary in different ratios

Ratio Basic solution Ethanol 96%
1:0 10 ml 0oml
1:1 5ml 5ml
1:2 3,33 ml 6,67 ml
1:3 2,5ml 7.5 ml

Then, from each sample, 0.1 ml was taken and 3 ml of FRAP reagent was added. After
5 minutes, the absorbance was measured at A = 593 nm. FRAP reagent was used as a
reference solution.

Antioxidant activity was determined using the following formulas: AA= ﬁ (mg / ml)
where, A is the absorption of the test samples, 0.134 is the absorption of ascorbic acid
(vitamin C).

The results are shown in Table 2 and Figure 1.

Table 2. The results of the study of antioxidant activity

Concentration The same amount
Raw materials Dilution Absorption of ascorbic acid
(mg / ml)
(mg / ml)
1.0 50,0 0,511 6,350
Rosmarinus 11 25,0 0,312 4,885
officinalis L. 1:2 16,7 0,188 2,285
1:3 12,5 0,101 1,7984
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Fig. 1. Results of the study of antioxidant activity
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3.2 Antimicrobial activity

The zones of inhibition of microorganisms by rosemary extract were determined by
the agar diffusion method [8]. The chemical preservative sodium benzoate was used to
control the action of the rosemary extract. After 24 hours of incubation, the diameters of
the zones of inhibition were measured for each type of extract (Table 3).

Table 3. Antimicrobial activity of Rosemary in different dilutions (mm)

Dilution S. aureus (mm) Enterococcus spp E. coli (mm)
(mm)
1.0 12+0.2 10+05 17+0.2
1:1 42+0.2 6.4+05 10+0.1
1:2 4+£02 3+0.2 55+05
1:3 2+05 22+0.2 3+0.2
Sodium benzoate 3005 28+0.2 34105

The results show that the maximum antimicrobial activity of Rosemary is observed in a
ratio of 1:0. With a decrease in the amount of Romzarin in the solution, the antimicrobial
activity of the resulting extracts also decreases. However, this data is inferior to the
standard chemical preservative sodium benzoate serving as a control. Based on the results
obtained, it can be concluded that the extract of R. officinalis L. has antibacterial activity
against all tested bacteria.

According to the data obtained, it can be seen that the antimicrobial activity against
gram-positive bacteria was manifested better than against gram-negative ones. This is due
to the difference in the structure of the cell membrane of gram-positive and gram-negative
bacteria. This study [12] has shown that rosemary essential oil has a destructive effect on
the cell membrane of gram-positive bacteria.

The composition of Rosemary and its essential oils includes such components as 1,8-
cineole, a-pinene, camphor, B-caryophyllene, which exhibit a pronounced antibacterial
effect [13 - 18]. Bekir et al. [19] associate the antimicrobial properties of the essential oil of R.
officinalis L. with a large amount of camphor, 1,8-cineole, and o-pinene. However, other
additional components of the essential oil can also have antimicrobial effects [20].

In the present study, the essential oil of R. officinalis L. showed good antioxidant activity.
These results are consistent with some other studies [21-23]. As Chen et al. [24] reported that
a-pinene, B-pinene, and 1,8-cineole have antioxidant activity. In another study [25], due to
the presence of antioxidant substances, including 1,8-cineole, a-pinene, camphor, borneol,
high antioxidant activity was shown.

4 Conclusion

This study showed that the ethanol extract of R. officinalis L. has a pronounced
antimicrobial activity against strains of both gram-positive and gram-negative bacteria.
Rosemary extract has also shown good antioxidant activity.
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