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Three Silene species (Silene gallical L., Silene succulent Forsk., and Silene 

apetala Willd) were tested for potential anti-microbial activity against some 

microorganisms (Staphylococcus aureus, Serratia marcescens, Acinetobacter 

boumannii, Klebsella sp., Aspergillus flavus, Aspergillus niger, Cladosporium 

cladosporioides, and Alternaria alternata using the well diffusion assay. Solvents 

used in the extraction process are ethanol, methanol and acetone. The obtained 

results from all plant extracts showed clear antimicrobial activity against all tested 

microbial species, except S. succulent extracts, which had no inhibitory activity 

against Klebsiella sp., A. niger and A. flavus. Moreover, the acetone extract of S. 

gallical and S. apetala was the most effective plant extract and showed 

bacteriostatic, bactericidal, fungistatic and fungicidal activities against the highly 

susceptible species of microbes (S. aureus, S. marcescens, C. cladosporioides, 

and A. alternata) with MIC ranged from 3.12 to 6.25 mg/ml, MBC and MFC of 

6.25 and 12.5 mg/ml. The experiments confirmed the efficacy of selected plant 

extracts as natural antimicrobials and suggested that they could be used in drugs 

to treat infectious diseases caused by the tested microbes.  
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1 Introduction  

Despite the progress that has been made in medical 

science, infectious pathogens remain an important cause 

of morbidity and mortality (Moellering et al., 2007). 

Those circumstances have propelled scientists to explore 

new antimicrobial effective substances from different 

sources such as medicinal plants (Cordell, 2000). 

Medicinal plants are a source of efficient substances that 

act as antibacterial and antifungal agents (Chandra, 

2013). Medicinal plant extracts are used for the treatment 

or prevention of diseases and promotion of good health 

(El Astal et al., 2005). In this study, we targeted three 

plants growing southeast of Benghazi, Libya. The 

selected  plants  are  Silene  gallical L., Silene  succulent  

 

Forsk. and Silene apetala Willd. (The used part is the 

leaves), but known for their uses in traditional medicine 

for various diseases. Many species belongs to Silene have 

been used to treat inflammations, bronchitis, colds, and 

infections (Ali et al., 1999; Hirst, 2005). The Silene 

belongs to Caryophyllaceae family which comprises 

annuals, biennials and perennials (Greuter 1995). Most 

of its species are hermaphrodites and very few numbers 

of its species are dioecious or gynodioecious (Greuter, 

1995). Some Silene species contain effective chemical 

compounds such as ecdysteroids, Phyto-ecdysteroids, 

flavonoids, saponins and triterpenes (Mamadalieva, 

2012). The main objective of current study is to evaluate 

the antimicrobial activity of leaf extracts of Silene 
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gallical, Silene succulent and Silene apetala against some 

microorganisms. 

2 Materials and Methods 

2.1 Plants extraction preparation 

Fresh samples were collected from the leaves of the 

selected plants in the middle of the spring month of 2022 

from the southeast of Benghazi, Libya. The collected 

plants were watery washed and dried in the shade for 2 

weeks. The dried plant leaves of each plant species were 

crushed into a fine powder using an electric blender. 

According to the method of Mohammadi et al., (2015), 

with minor modifications, 50 g of the powder of Silene 

gallical, Silene succulent, and Silene apetala were filled 

in the thimble and extracted successively with 200 ml 

each of ethanol, methanol, and acetone using a Soxhlet 

apparatus for 24 hours. All the extracts were evaporated 

using a rotary evaporator. All the crude extracts were 

dissolved in the same used solvents. One concentration 

of extracts was prepared, which is 50 mg/ml, and stored 

at 4 °C in airtight bottles until further use. 

2.2 Collection of microorganisms 

Bacterial species were collected from the microbiology 

laboratory of Benghazi Medical Centre (BMC). Fungal 

species were collected from the Botany Department, 

Ajdabiya University. In total, eight microorganisms, four 

bacterial species (S. aureus, S. marcescens, A. 

boumannii, Klebsiella sp.) and four fungal species (A. 

niger, A. flavus,  C. cladosporioides, and A. alternata). 

The bacterial species were maintained on nutrient agar 

slants and the fungal species were maintained on potato 

dextrose agar slants at 4 °C. 

2.3 Inoculums preparation  

Bacteria stock cultures were sub-cultured onto Nutrient 

Agar (NA) plates and incubated overnight at 37°C 

(bacterial cultures are 24 hours old). Three to four 

bacterial colonies were inoculated into 10 ml of Mueller 

Hinton broth (MHB) and incubated at 37 °C. The 

overnight bacterial suspensions were adjusted to 0.5 

McFarland Standard with sterile MHB broth, 

approximately1.5×106 cell/ml. To aid comparison, the 

adjustment of bacterial suspensions to the density of the 

0.5 McFarland Standard was done against a white 

background with contrasting black lines (Teh et al., 

2017(. The fungal inoculum (spores) was prepared 

according to the method of Surapuram et al., (2014) with 

minor modification, by suspending five representative 

colonies, obtained from fresh, mature (3 to 7 days-old) 

cultures grown at 27°C on PDA medium, in potato 

dextrose broth (PDB). Then the inoculum was adjusted 

to 0.5 McFarland standard, approximately 1-5×106 

spores/ml, by measuring the absorbance in a 

spectrophotometer at a wavelength of 625 nm. 

2.4 Antimicrobial activity of plant extracts 

The obtained crude extracts were tested against four 

bacterial species and four fungal species by MHA 

medium and PDA medium. A well diffusion assay was 

used for evaluating the antimicrobial activity (Pawaskar 

and Kale, 2006; Athanassiadis et al., 2009). Some 

antibiotics were used as the standard antimicrobial 

agents. The media was poured into the sterile Petri plates 

and allowed to solidify to make a base layer. The 

microbial inoculum was evenly spread over the media. A 

sterile cork borer  was used to punch wells (five wells) in 

the media. Subsequently, wells were filled with 100 μl of 

each extract at a concentration of 50 mg/ml and allowed 

to diffuse at room temperature for 1 hour, then the plates 

were placed in an incubator at 37 °C for 24 hours in the 

case of bacteria and at 27 °C for 72 hours in the case of 

fungi. The resulting diameters of inhibition zones were 

measured using a ruler in millimeters. The experiments 

were conducted three times, and the mean zone of 

inhibition was calculated for each crude extract and 

standard antibiotic. 

2.5 Determination of Minimal Inhibitory 

Concentration (MIC) and Minimum 

Bactericidal/Fungicidal Concentration 

(MBC/MFC) of the effective plant extracts 

The MIC test was prepared according to the method of 

Mostafa et al., (2018), with minor modifications. MIC is 

defined as the lowest concentration of an antimicrobial 

that will inhibit the visible growth of microbes after 

overnight incubation. The crude plant extracts which 

exhibited strong antimicrobial activity at 50 mg/ml were 

tested to determine their MIC using a well diffusion assay 

and to evaluate their efficiency in controlling microbial 

species causing diseases. different concentrations of the 

tested plant extracts (1.56, 3.12, 6.25, 12.5, 25, and 50 

mg/ml). Mueller-Hinton agar and Potato dextrose agar 

were poured into sterile Petri dishes and seeded with 

microbial suspensions of the tested microbes. Wells were 

filled with 100μl of various plant extracts concentrations 

and allowed to diffuse at room temperature for 1 hour 

before being incubated in the incubator at 37 °C for 24 

hours (for bacteria) and at 27 °C for 48-72 hours (for 

fungi). The zones of inhibition were measured by a ruler 

in millimeters. While, the MBC and MFC are the 
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concentrations that cause growth inhibition by % 99.9, 

and this was confirmed by taking a swab from the 

zones of inhibition and cultivating it on MHA medium 

and PDA medium again to make sure the bacteria and 

fungi are killed. The concentration of the plant extract 

that did not show any microbial growth on the freshly 

inoculated used media was determined as the MBC and 

MFC.  

3 Results 

The results from the experiments were recorded in 

Table 1 and in Figures 1-3. S. gallical, S. succulent and 

S. apetala were investigated to evaluate their 

antimicrobial activity against eight microorganisms, 

including S. aureus, S. marcescens, A. boumannii, 

Klebsiella sp., A. niger, A. flavus, C. cladosporioides 

and A. alternata, using a well diffusion assay with a 

concentration of 50 mg/ml. Ciprofloxacin, Imipenem, 

Colistin, and Fluconazole were used as a positive 

controls for the antibacterial and antifungal assays, 

respectively. The ethanol, methanol, and acetone 

solvents were used as a negative controls. The obtained 

results from all plant extracts showed clear 

antimicrobial activity against all tested microbial 

species, except S. succulent extracts, had no inhibitory  

activity against Klebsiella sp., A. niger and A. flavus. 

Moreover, the acetone extract of S. gallical and S.  

apetala was the most effective plant extract against 

four microbial species (S. aureus, S. marcescens, C. 

cladosporioides, and A. alternate) compared to the 

other extracts (ethanolic and methanolic extracts).        

In the present study, the acetone extract of S. gallical 

and S. apetala was the most efficient plant extract in 

inhibiting microbial species S. aureus, S. marcescens, 

C. cladosporioides, and A. alternata, so the MIC, MBC 

and MFC values of this extract were tested. The MIC 

results were recorded in Table 2 and illustrated in 

Figures 4 and 5. The inhibitory effect of S. gallical 

acetone extract started at 3.12 mg/ml with inhibition 

zones of 9,8,9 and 8 mm against S. aureus, S. 

marcescens, C. cladosporioides, and A. alternata, 

while acetone extract of S. apetala suppressed 

microbial growth of these species at a concentration of 

6.25 mg/ml with inhibition zones of 9,8,9 and 9 mm 

respectively. S. gallical acetone extract showed 

potentially bactericidal and fungicidal activities against 

four microbial species (S. aureus, S. marcescens, C. 

cladosporioides, and A. alternata) with MBC and MFC 

of 6.25 mg/ml, while the MBC and MFC of S. apetala 

acetone extract reached 12.5 mg/ml against these 

species.  

 

Table (1). Average zones of inhibition of Silene leaf extracts against tested microbial species. 

 

 

No. 

 

 

 

           Plant species 

The zone of inhibition is measured in millimeter 

Concentration 50 mg/ml 

S. gallical S. succulent S. apetala Antibiotics Controls 

Microbial species A B C A B C A B C Ci Im Co Fl ABC 

1 S. aureus 13 12 16 12 13 13 11 11 16 23 R R R R 

2 S. marcescens 11 10 16 11 10 12 10 12 15 R 21 R R R 

3 A. boumannii 13 13 13 10 9 11 10 10 12 R R 13 R R 

4 Klebsiella sp. 11 10 13 R R R 12 11 12 18 R R R R 

5 A. niger 12 10 12 R R R 9 9 10 R R R 13 R 

6 A. flavus 11 11 12 R R R 9 9 10 R R R 13 R 

7 C. cladosporioides 10 11 17 10 10 13 11 13 15 R R R 19 R 

8 A. alternata 11 13 16 11 11 12 13 13 16 R R R 16 R 
            

A:Ethanol  B:Methanol  C:Acetone  R:Resistant / Ci:Ciprofloxacin, Im:Imipenem, Co:Colistin, Fl:Fluconazole  

 

Table (2). MIC values of acetone extract of S. gallical and S. apetala against four microbial species. 

 

 

 

No. 

 

 

 

Plant extract 

The zone of inhibition is measured in millimeter 

Microbial species 

Concentrations in mg/ml S. aureus S. marcescens C. cladosporioides A. alternata 

 

 

 

1 

 

 

 

S. gallical 

 

1.56 R R R R 

3.12 9 8 9 8 

6.25 9 8 9 10 

12.5 12 10 13 11 

25 14 13 15 14 

50 16 16 17 16 

 

 

 

2 

 

 

S. apetala 

 

1.56 R R R R 

3.12 R R R R 

6.25 9 8 9 9 

12.5 12 11 10 10 

25 13 14 12 13 

50 16 15 15 16 

      R:Resistant 
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Figure (1): Effect of ethanol extract of Silene species against tested microbial species 

 

Figure (2): Effect of methanol extract of Silene species against tested microbial species 

 

 

 

 

 

 

 

 

 
Figure (3). Effect of acetone extract of Silene species against tested microbial species. 
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Figure (4). MIC of acetone extract against S. aureus and S. marcescens 

 

 

Figure (5). MIC of acetone extract against C. cladosporioides, and A. alternata 
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4 Discussion 

The agar well diffusion method has been used in this 

research because it is more sensitive than the agar disc 

diffusion method (Valgas et al., 2007). Many studies 

have shown that obtained crude extracts from the Silene 

species inhibit the growth of different microorganisms at 

various concentrations (Miloud and Senussi, 2021; 

Keskin et al., 2016; Toroglu et al., 2013; Ertürk et al., 

2006) .Several studies were conducted to determine the 

efficacy of plant extracts and their active compounds as 

antimicrobial agents for microbial growth control. High 

phenolic compounds, flavonoids, aldehydes, ketones, 

saponins, and alcohols cause antimicrobial activity 

(Akgul, 1989; Sindhu and Manorama, 2012). These 

compounds are known to be abundant in the 

Caryophyllaceae family. The flavonoids from plant 

extracts have been found to possess antimicrobial and 

antioxidant properties in various studies (Amarlal et al., 

2009; Lin et al., 2008). Gram positive bacteria were to be 

more susceptible than Gram negative bacteria. This could 

be due to the fact that the cell wall of Gram positive 

bacteria is less complex and lack the natural sieve effect 

against large molecules due to the small pores in their cell 

envelope (Hawkey, 1998). Some researchers have 

suggested that antimicrobial components of plant extracts 

(terpenoid, alkaloid, and phenolic compounds) interact 

with enzymes and proteins of the microbial cell 

membrane, causing its disruption to disperse a flux of 

protons towards the cell exterior, which induces cell 

death or may inhibit enzymes necessary for aminoacid 

biosynthesis (Burt, 2004; Gill and Holley, 2006). 

5 Conclusions 

In conclusion, the used crude extracts of Silene species 

exhibited a good antibacterial and antifungal activities 

against all tested microbial species, except S. succulent 

extracts had no activity against (Klebsiella sp., A. niger 

and A. flavus). The acetone extract of S. gallical and S. 

apetala was highly significant against the highly 

susceptible species of microbes (S. aureus, S. 

marcescens, C. cladosporioides, and A. alternate). 

Finally, the results of this study clearly elucidate the 

antimicrobial activity of these plants and provide an 

evidence to support their use in folk medicine. 
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