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Abstract: Species belonging to Lamiaceae family are used as an antibacterial agent among medical plants. The 

aim of the present study was to determinate the antibacterial effects of the methanolic extracts of some plant species 

belonging Lamiaceae family which distributed to different ecological conditions in Amasya. The antibacterial 

effects of Stachys annua, Scutellaria salviifolia and Nepata nuda plant extracts were determined by disc diffusion 

and micro dilution methods. The antibacterial effects of plant extracts were tested against standard strains of 

Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 35218, Klebsiella pneumoniae ATCC 70600, 

Pseudomonas aeruginosa ATCC 27853 and Salmonella enteritidis ATCC 13076. We observed that plant extracts 

had antibacterial effect when they compared with control group antibiotics. According to the results of disc 

diffusion method, the highest antibacterial effect was identified in Scutellaria salviifolia, Stachys annua and 

Nepata nuda, respectively. The microdilution method was studied concentration range from 6.25 - to 50 mg/ml. 

MICs of the most effective Scutellaria salviifolia plant extract were 12.5 mg/ml for S. aureus, S. enteritidis and E. 

coli; 25 mg/ml for K. pneumoniae and P. aeruginosa. The MICs of Stachys annua extract were 12.5 mg/ml for P. 

aeruginosa, S. enteritidis and E. coli; 25 mg/ml for S. aureus and 50 mg/ml for K. pneumoniae. MICs of Nepata 

nuda were 12.5 mg/ml K. pneumonia; 25 mg/ml for S. aureus; 50 mg/ml for P. aeruginosa, S. enteritidis and E. 

coli.  This study showed that Scutellaria salviifolia, Stachys annua and Nepata nuda species have in vitro 

antibacterial activities. 
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1. INTRODUCTION 

The treatment of infectious diseases with antimicrobial agents shows several problems in 

modern–day medicine, causing bacterial resistance to several antibiotics [1]. Therefore, 

biologically active extracts and compounds from plants have commonly been studied to 

discover new sources [2-6]. Medicinal plants and herbs have been used for many years in 

treatments of various animal and human diseases. Antimicrobial properties of medicinal plants 

are being increasingly reported from different parts of the world [8-11]. The antimicrobial 

compounds from plants may inhibit bacterial growth by different mechanisms than those 

presently used [13-15]. 

Lamiaceae (Labiatae) also called as the mint family, is a family of flowering plants. A 

very important medicinal plant family is the Lamiaceae family stands for about more than 3000 
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species of plants spread in the warm and temperate region all over the world. In aromatherapy, 

the oil is used for its soothing effects with sedative, diuretic, tonic, antiseptic properties [16]. 

Lamiaceae species are important among plants, which are used in research of 

antimicrobial activity. Turkey is regarded as an important gene center for Lamiaceae family 

[10, 17]. Stachys annua, Scutellaria salviifolia and Nepata nuda species belonging to 

Lamiaceae family which is one of the largest families of flowering plants are widely used in 

folk medicine of many nations [18, 19]. 

The rich tradition of usage of medicinal plants for the treatment of various diseases in 

many parts of Turkey. Therefore, in this study our aim was to screen selected Turkish medicinal 

plants for their antimicrobial activity in vitro. Extracts were obtained from the flowers, leaves 

and stems of three different plant species using methanol as solvents and determinated the 

antibacterial effects of the methanolic extracts of some plant species belonging Lamiaceae 

family which distributed to different ecological conditions in Amasya. 

2. MATERIAL and METHODS 

2.1. Plant material 

The plant species were selected based on their traditional uses reported in available 

literature [20]. Stachys annua, Scutellaria salviifolia and Nepata nuda of Lamiaceae family 

were collected (between April and May 2015) from the Amasya region of Turkey. The parts 

used for the study were leaves, stems and flowers.  

2.2. Preparation of extracts 

The plant parts were separated, air–dried at room temperature, and powdered finely using 

a grinder. Powdered plant material was extracted from each specimen using a Soxholet extractor 

using methanol solvent. The solvent was removed in a rotary vacuum evaporator [21]. The 

evaporated extract was weighed then dissolved in dimethyl sulfoxide (DMSO) (Sigma, 

Steinheim, Germany) to a final concentration of 50 mg/ml. All extracts were sterilized by 

filtering them through a 0.45μm nylon membrane filter and stored at +4°C until use. 

2.3. Test organisms and growth conditions 

A clinical isolate was obtained from the Department of Biology, Faculty of Arts and 

Sciences, Amasya University. Cultures were prepared from stock cultures employing the 

streaking technique on Mueller–Hinton agar (MHA) (Oxoid, Hampshire, England) plates for 

bacteria. After overnight incubation, a single colony was used to inoculate the sterile broths: 

Muller Hinton broth (MHB) (Oxoid, Hampshire, England) for bacteria. The inoculated broths 

were then incubated overnight. The microbial cultures were diluted in MHB and adjusted to a 

turbidity level of 0.5 McFarland standard tube (about 108 cell/ml). 

2.4. Screening for antimicrobial activities 

2.4.1. Disc Diffusion Method 

Agar disc diffusion method was employed for the determination of antimicrobial 

activities of the extracts against reference bacterial strains S. aureus ATCC 25923, E. coli 

ATCC 35218, K. pneumoniae ATCC 70600, P. aeruginosa ATCC 27853 and S. enteritidis 

ATCC 13076 [22]. Suspensions of the microorganism (20 μl) was added and spread evenly on 

MHA preset in 90–mm petri dishes. A suspension of the test microorganism (0.1 ml from 108 

cells per ml) was spread on the solid media plates. Filter paper discs (sterilized discs) (6 mm in 

diameter) prepared with Whatman filter paper No.1 (Oxoid, UK). Standard discs of gentamicin 

(10 μg/disc) and ceftriaxone (50 μg/disc) were used as positive controls for bacteria whereas 

DMSO discs were used as negative control. Petri dishes were preincubated at +4°C for 2 h to 
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allow uniform diffusion of extracts into the agar. After preincubation, the plates with bacteria 

were incubated at 37°C for 24 h. The antimicrobial activities were evaluated by measuring the 

inhibition zone diameter observed. All of the tests were performed three times, the diameters 

of the inhibition zones were measured in millimeters, and the data was recorded as the mean 

diameter (mm). 

2.4.2. Determination of minimum inhibitory concentration (MIC) 

Broth microdilution method was used to determine the minimum inhibitory concentration 

(MIC) according to the National Committee for Clinical Laboratory Standards [22]. The MIC 

value was determined for the selected active extracts. In this study, S. aureus ATCC 25923, E. 

coli ATCC 35218, K. pneumoniae ATCC 70600, P. aeruginosa ATCC 27853 and S. enteritidis 

ATCC 13076 standard strains were tested. The MIC value was determined by the broth 

microdilution method using 96- well microtiter plates. Two-fold serial dilutions of extracts were 

prepared by dilution with DMSO (25%) to achieve a decreasing concentration range from 1 to 

50 mg/ ml. The bacterial inoculates were prepared using overnight cultures and suspensions 

were adjusted to 0.5 McFarland standard turbidity using turbidimeter. Each well was inoculated 

with 100 μl of the bacterial suspension at a density of 106 cell/ml. Additionally, inhibitory 

activity of the DMSO against test strains was checked. The inoculated 96-well microtiter plates 

were incubated for 24 h at 37°C, for bacterial cultures. The lowest concentration of the extract 

that prevented visible growth was evaluated as the MIC. All samples were examined in two 

separate experiments. 

3. RESULTS and DISCUSSIONS 

Many microorganisms causing damage to human health exhibit drug resistance due to 

inadequate use of antibiotics. Thus, there is a need for the discovery of new substances from 

natural sources including plants. Antimicrobial activities of plants belonging to Lamiaceae 

families were evaluated in vitro against bacterial species. All plants tested in this study showed 

antimicrobial activity against some of the test microorganisms, with inhibition zones that 

ranged from 11 to 17 mm (Table 1). Results showed that all of the plants tested possessed 

antimicrobial activity against at least one of the test microorganism.  

According to the results of disc diffusion method, the highest antibacterial effect was 

identified in Scutellaria salviifolia, Stachys annua and Nepata nuda, respectively. The 

sensitivity of Gram negative bacteria against to extract of Scutellaria salviifolia, Stachys annua 

and Nepata nuda was in the order of E. coli > P. aeruginosa > S.enteritidis >.K. pneumoniae. 

Plant extracts generally inhibited Gram negative and Gram positive bacteria with inhibition 

zone diameters that ranged from 11 to 17 mm. DMSO was used as a negative control with no 

antimicrobial effect on the microorganisms tested. On the other hand gentamisin and 

ceftriaxone as positive control antibiotics had antimicrobial effect on the microorganisms 

tested. The most active extracts were obtained when methanol as a solvent (Table 1). 

The minimum inhibitory concentration of selected active extracts ranged from 6.25 - to 

50 mg/ml.The minimum inhibition concentrations (MIC) of the most effective Scutellaria 

salviifolia plant extract were 12.5 mg/ml for S. aureus, S. enteritidis and E. coli; 25 mg/ml for 

K. pneumoniae and P. eruginosa. The MICs of Stachys annua plant extract were 12.5 mg/ml 

for P. aeruginosa, S. enteritidis and E. coli; 25 mg/ml for S. aureus; 50 mg/ml for K. 

pneumoniae. MICs of Nepata nuda plant extract were 12.5 mg/ml K. pneumonia; 25 mg/ml for 

S. aureus; 50 mg/ml for P. aeruginosa, S. enteritidis and E. coli (Table 2). 
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Table 1. Results of the screening of three plant extracts belonging to Lamiaceae family by means of the 

disc diffusion method. 

Plant extracts 
 

*Zone of Inhibitions (mm) 

** Microorganisms 

 

** St. a. ** E. c. ** K. p. **P. a. **S. ent. 

     
Scutellaria salviifolia 16 12 9 11 14 

Stachys annua 7 17 - 14 9 
Nepata nuda 11 - 13 - - 
***Gentamisin 22 24 17 25 25 
***Ceftriaxone 9 35 25 27 18 
****DMSO - - - - - 

-: No activity. *Zone of inhibition, including the diameter of the filter paper disc (6 mm, 10 mg of extract in a 

disc), **Microorganisms St.a.;Staphylococcus aureus, E.c.: Escherichia coli, K.p.: Klebsiella  pneumoniae, P.a.: 

Pseudomonas aeruginosa, S.ent.: Salmonella enteritidis, DMSO: Dimethyl Sulfoxide***30μg Gentamisin and 30 

μg Ceftriaxone as control antibiotics. **** DMSO (Dimethyl sulfoxide) as solvent. 

Tablo 2. Results of the screening of three plant extracts belonging to Lamiaceae family by means of the 

minimum inhibition concentrations (MIC) method 

 

Samples 

  * Microorganisms   

** MIC (mg/ml) 

 

 

 

 St. a. E. c.            K. p.     P. a. S. ent. 

Scutellaria salviifolia     12.5 12.5            25 25 12.5 

Stachys annua 25 12.5            50 12.5 12.5 

Nepata nuda 25 50            12.5 ≥50 ≥50 

* Microorganisms: St.a; Staphylococcus aureus, E.c.: Escherichia coli, K.p.: Klebsiella pneumoniae, 

P.a.: Pseudomonas aeruginosa, S.ent.: Salmonella enteritidis. 

4. CONCLUSION 

Difference in antibacterial activities may be related to the concentration and nature of 

contents, the functional groups, the structural configuration of the components and their 

possible synergistic interaction. The present work has shown that these plant species are 

potentially good sources of antimicrobial agents. However, the extracts from Scutellaria 

salviifolia possessed remarkable antimicrobial action against some microorganisms tested in 

this study. Therefore, further phytochemical studies are required to determine the types of 

compounds responsible for the antimicrobial effects of these plants. 
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