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INTRODUCTION 

In recent years, researches on the antimicrobial 

effect of the essential oils and various extracts 

of natural medicinal plants have been 

increased, because of the antimicrobial 

resistance rates, several side effects of 

synthetic antimicrobials and the challenges 

about development prosesses of new 

antibiotics [1]. 

Myrtle (Myrtus communis L.) which belongs 

to Myrtaceae family is a medical and aromatic 

plant and an evergreen shrub or small trees 

Myrtle is known as “hambeles”, “Mersin” 

grows in the Mediterranean area. Different 

parts of this plant have been used extensively 

as a folk medicine since ancient times such as 

its flowers, branches, leaves and fruits [2, 3, 4] 

Some medicinal, pharmaceutical and food 

works are focused on essential oils, phenolic 

compounds, flavonoids and tannins of leaf and 

flowers. Nowadays there is a great interest in 

myrtle berries because of its different 

components such as fatty acids, aromatics, 

organic acids, anthocyanins, sugars of sugar 

berries. These bioactive components of various 

extracts of leaves and berries show some 

functional and health-promoting properties 

such as antioxidant, antimicrobial and 

anticancer effects [5, 6]. 

Generally, antimicrobial effect is attributed to 

essential oil composition of myrtle leaves. 

Essential oils obtained by steam distillation 

from myrtle leaves have moderate 

antimicrobial activity on Escherichia coli 

(CECT 471), Yersinia enterocolitica (CECT 

4315), Staphylococcus aureus (CECT 976), 

Enterococcus faecium (CECT 4932), Listeria 

monocytogenes (CECT 4031), Listeria 

monocytogenes EGD-e and Bacillus subtilis 

(CECT 4071) [5]. Washed iceberg lettuce 

leaves with myrtle leaves oil caused significant 

reduction in Salmonella Typhimurium 

population about 1.8 logarithmic reductions 

compared with the control samples [7]. 

Similarly, antibacterial activity of the 

methanolic and water extracts of leaves has 

been measured by disk diffusion method and 

reported that the water extract had the most 

effect in 2 mg/ml concentration on 

Staphylococcus aureus and Bacillus 

megaterium, but there was no effect on 

Serratia marcescens and Citrobacter 

amalonaticus [8]. 

Mostly, antimicrobial activity of medicinal 

plants was correlated with phenolic content 

and composition. The aim of this research was 

to investigate the total phenolic content, 

antioxidant activity and antibacterial effect of 

hot water extract of myrtle berries. 

MATERIALS AND METHODS 

Material 

White myrtle berries were obtained from local 

market in Mersin, Turkey. The washed and 

cleaned berries were lyophilised by a freeze 

dryer (Telstar Crydos -50, Terresa, Spain) and 

then ground to produce myrtle powder. About 

30 g lyophilized myrtle powder was extracted 

with 1 L boiling water under condenser for half 

an hour. At the end of extraction water extract 

was centrifuged and filtered by whatman filter 

paper. Filtered extract was lyophilised to 

obtain dried powder water extract of myrtle 

https://tureng.com/tr/turkce-ingilizce/lyophilised
https://tureng.com/tr/turkce-ingilizce/lyophilised
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berries. Lyophilized myrtle water extract 

powder was used for measuring antimicrobial 

activity and its total phenolic content and 

antioxidant activity (Ferric reducing 

antioxidant power, FRAP) were measured. 

Methods 

Phenolic content and antioxidant activity 

Total phenolic content was measured 

according to a method based on a colorimetric 

oxidation/reduction reaction by using Folin-

Ciocalteu reagent as oxidizing agent and it was 

expressed as mg/kg of gallic acid equivalents 

(GAE) [9]. 

The ferric reducing antioxidant power activity 

was conducted according to Benzie and Strain 

[10] method and result was expressed as mg/g 

FeSO4.7H2O. 

Antibacterial activity and minimum 

inhibitory concentration (MIC) 

The antibacterial activity was conducted using 

lyophilized water extract of myrtle against 

Escherichia coli ATCC 25922, Pseudomonas 

aeruginosa ATCC 27853, Staphylococcus 

aureus ATCC 29213, Enterococcus faecalis 

ATCC 29212, Bacillus subtilis RSKK 02021, 

Salmonella enterica RSKK 04059. The 

antimicrobial activity of the extract against 

standard bacterial strains was investigated by 

broth microdilution method according to 

EUCAST criteria. Initially, 50 µl MHB 

medium was added to each wells of the 96-

well microplates. Then 50 µl of lyophilised hot 

water extracts of myrtle berries in an 

appropriate concentration (160mg /mL 

phenolic content) was added to the first wells 

of column and then serial dilutions were 

adjusted. Lastly, 50 µl of the bacterial 

suspensions adjusted to 0.5 McFarland 

turbidity standard and the microplates 

incubated at 37 °C for 24h. The minimum 

inhibitory concentration (MIC) values were 

defined as the lowest phenol concentration of 

the water extract at which the microbial culture 

does not have visible growth.  

RESULTS AND DISCUSSION 

Total phenolic content and antioxidative 

activity 

Total phenolic content of lyophilised boiling 

water extract of myrtle berries was calculated 

as 33.5 mg/g.dw (as gallic acid equivalent). 

Ferric reducing antioxidant power was 

calculated as 140.2 mg/g.dw (as FeSO47H2O 

equivalent). 

It is reported that hot water extract has higher 

phenolic content with 25 mg/g than extract of 

ambient and 60 °C water extract with 17.7-

18.1 mg/g phenolic content [4]. Myrtle berries 

have higher phenolic content than some other 

astringent fruits like pomegranate and 

persimmon with 10.1 mg/g and 7.3 mg/g 

phenolic content respectively [11, 12].  

Solvents with low density and higher polarity 

such as methanol, ethanol or mixture of them 

with water were recommended for higher 

phenolic extract yield and antioxidant activity 

[13]. 

Antibacterial activity 

Lyophilised hot water extracts of myrtle 

berries showed inhibitory effect on some of the 

tested bacteria. The MIC values of hot water 

myrtle extracts were obtained in the range of 

2.5-40 mg/mL as phenolic content (Table 1).  

Table 1: Minimum inhibition concentration 

(MIC) of hot water extract of myrtle berries as 

mg/mL phenolic content. 

Microorganisms MIC 

(mg/mL) 

E.coli ATCC 25922 40 

P.aeruginosa ATCC 27853 20 

S.aureus ATCC 29213 2,5 

E.faecalis ATCC 29212 10 

B.subtilis RSKK 02021 5 

Salmonella enterica RSKK 04059 10 

 

The highest inhibition were observed on 

S.aureus ATCC 29213 and B.subtilis RSKK 

02021 with with 2.5 mg/mL and 5 mg/mL 

respectively, while lowest effect was on E.coli 

ATCC 25922 with 40 mg/mL MIC value. 

Similarly the inhibitory effect was found 

against the Salmonella enterica RSKK 04059 

and E.faecalis ATCC 29212 with MIC values 

of 10 mg/mL phenol content. P.aeruginosa 

ATCC 27853 displayed more sensitivity than 

E. coli while more resistant than the others. 

Hot water extract of myrtle berries showed 

relatively high antibacterial activity against 

gram positive bacteria than the tested gram 

negative bacteria. 
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It has been reported that methanol and ethanol 

extract myrtle leaf extracts exhibited higher 

antibacterial activity than the berry extracts 

[14].  Essential oils of myrtle leaves have 

extremely strong inhibition against to 

Staphylococcus aureus with compare to berry 

extract [15]. 

CONCLUSION 

It is known that increased antibiotic resistance 

causes serious problems in the treatment of 

infectious diseases worldwide. Difficulties in 

the treatment of infections caused by MDR 

(multiple drug resistans) bacterial strains result 

in a significant increase in morbidity and 

mortality rates. Besides, discovery and 

development of new antibiotics is very limited 

when it compared to the rapid spread of 

antimicrobial resistance. Therefore, studies on 

natural antimicrobial compounds are important 

for combating drug resistance. It has been 

demonstrated with many researches that some 

natural medicinal plants which use for different 

theraupatic purposes could have potential 

antimicrobial effects against different 

microorganisms by their essential oils and 

various extracts. Myrtle is one of these natural 

medicinal plants which is studied on its 

functional and health-promoting properties. It 

is thougth that the bioactive components of 

extracts of both myrtle leaves and berries could 

have an antioxidant and antimicrobial effects. 

In this study, the antibacterial activity of 

lyophilized water extract of myrtle against 

agains different microorganism species was 

investigated by using standard bacterial strains. 

Considering the results, it was noteworthy that 

the higher antibacterial activity of the myrtle 

extract has observed against gram positive 

bacteria such as S.aureus ATCC 29213, 

E.faecalis ATCC 29212 compared to other 

bacteria species. Further researches are needed 

on the antimicrobial efficacy of Myrtus 

communis L. which have a potential as an 

antibacterial agent for treatment of certain 

infections such as wound infections, soft tissue 

infections, respiratory tract infections caused 

by S. aureus. It is thought that more researches 

on antifungal effects of myrtle extracts and its 

synergistic interactions with antibiotics are 

would be benefical for fighting antimicrobial 

resistance. 
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