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ABSTRACT 
 
The in vitro antibacterial activity of Silene Succulent leaves extracts of water, 
ethanol, methanol and chloroform against five species of clinical pathogenic 
bacteria was assessed. The antibacterial activity was tested by the agar well 
diffusion method. The organic extracts showed variable results for the tested 
bacterial species, the most effective organic extract was chloroform extract and 
exhibited an inhibitory effect against four bacterial species at all concentrations 
used Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella sp. and  
Escherichia coli, while the aqueous extract was effective against two bacterial 
species at all concentrations used S.aureus and E.coli. The organic extracts were 
the most effective extracts and showed bacteriostatic activities against the highly 
susceptible species of pathogenic bacteria S. aureus and P. aeruginosa with MIC 
ranged from 12.5 to 25 mg/ml except P. aeruginosa which was less sensitive to 
ethanol extract and its MIC reached to 50 mg/ml. These plant extracts which 
proved to be potentially effective can be used as natural alternative preventives to 
control diseases caused by this bacterial species and avoiding health hazards of 
chemically antimicrobial agent applications. 
 
Key words: Silene succulent Forsk, antibacterial activity, agar well diffusion 
method, MIC.  

 
 
INTRODUCTION 
 
Antibiotics provide the basis for fungal and bacterial 
infections therapy. The discovery of antibiotics and making 
use of them as chemotherapeutic agents has made the 
medical fraternity to believe that they will eradicate various 
infectious diseases. However, indiscriminate use of 
antibiotics in human and veterinary healthcare systems has 
lead to the emergence of multi-drug resistant (MDR) strains 
of different groups of microorganisms (Harbottle et al., 
2006; Alam et al., 2013). The emergence and dissemination 
of MDR bacteria have made chemically synthesized 
antibiotics ineffective for the treatment of infectious 
diseases caused by such bacteria (Amador et al., 2009). 
These circumstances have propelled the researchers and 
scientists to explore new antimicrobial substances from 
various sources such as medicinal plants (Cordell, 2000). 
Medicinal plants represent a rich source of antimicrobial 
agents   (Chandra,  2013).   A wide range of medicinal plant  

 
 
extracts is used to treat several infections as they have 
potential antimicrobial activity. Higher plants produce 
hundreds to thousands of diverse chemical compounds 
with different biological activities (Hamburger and 
Hostettmann, 1991). Thus, they have been used in the 
treatment of various human diseases for thousands of years 
all over the world. Similarly, some plants have been used by 
rural people in Libya for the treatment of several diseases. 
Several studies have established that many plants contain 
substances like peptides, tannins, alkaloids, essential oils, 
phenols and flavonoids among others, which have 
antimicrobial properties (Arora and Kaur, 1999; Okigbo 
and Omodamiro, 2006). The genus Silene (family 
Caryophyllaceae) comprises more than 700 species of 
annuals, biennials and perennials which are mainly 
distributed in temperate zones of the northern hemisphere 
of Eurasia and America but also in Africa (Mabberley, 2008;
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Greuter 1995). 

In Libyan flora there are some species of this genus, 
according to some field studies that were conducted in 
Libya, among these species is the species tested in this 
study (Silene succulent). In the most recent taxonomic 
revision covering the entire genus, Silene has been divided 
into 44 sections (Chowdhuri, 1957). The genus consists 
mainly of herbaceous plants and more rarely, small shrubs 
or subshrubs, the flowers have free petals, with each petal 
consisting of a usually visible limb that can be divided or 
entire and a claw that is included within the synsepalous 
calyx (Nilufar et al., 2014). Most of its species are 
hermaphrodite and a very few numbers of its species are 
dioecious or gynodioecious (Greuter, 1995). Silene 
produces a diversity of secondary metabolites, many of 
them are important for the plants as defense compounds 
against herbivores and microbes (Wink, 2010; Wink, 2011). 
Chemical compounds in some species of this genus contain 
ecdysteroids, Phyto-ecdysteroids, flavonoids, saponins and 
triterpenes (Mamadalieva, 2012), lipids (triglycerides, free 
fatty acids, free sterols), benzenoid compounds 
(phenylacetaldehyde), volatile monoterpenes alkenes (α-
pinene, β-pinene, limonene), vitamins, organic acids, 
microelements, amino acids (Mamadalieva, 2012; Karamian 
and Ghasemiou, 2013). Several Silene species have been 
used in traditional medicine to treat inflammations, 
bronchitis, cold, and infections or as a diuretic, antipyretic, 
analgesic and emetic (Ali et al., 1999; Hirst, 2005).  This 
study, it is aimed to specify the antimicrobial activity of leaf 
extracts of Silene succulent against selected human 
pathogenic bacteria. 
 
 
MATERIALS AND METHODS 
 
Collection and preparation of plant 
 
Fresh samples were collected from the leaves of the 
S.succulent in the middle of the spring month of 2020 from 
the Zueitina region, northwest of Benghazi in Libya the 
leaves were placed in plastic bags. Leaves were washed 
gently under tap water to remove the dust and left in the air 
under shade to dry for 2 weeks then it was cut into small 
pieces. The leaves were then crushed into powder using an 
electric blender (condux type), transferred into a glass 
container and preserved until the extraction procedure was 
performed in the laboratory. 
 
 
Preparation of extracts 
 
According to the method of Sukanya et al. (2009) with some 
modifications, 50gm of the powder of S. succulent were 
filled in the thimble and extracted successively with 250 ml 
each of sterile distilled water, ethanol, methanol and 
chloroform using a Soxhlet extractor for 24 h. All the 

extracts were evaporated using a rotary evaporator. At last, 
1.9 g of dried extracts were obtained, all the extracts were 
dissolved in dimethyl sulfoxide (DMSO) (Perez et al., 1990). 
Three concentrations of extracts were prepared, which are 
50, 100 and 150 mg/ml and stored at 4°C in airtight bottles 
until further use. 
 
 
Test bacteria 
 
Bacterial species were obtained from the microbiology 
laboratory of Benghazi Medical Centre (BMC), Benghazi in 
Libya. In total, five microorganisms were tested against the 
above-mentioned plant extracts in which two were Gram-
positive S. aureus and E. faecalis, three were Gram-negative 
namely E. coli, Klebsiella sp. and P. aeruginosa. The species 
were maintained on nutrient agar slants at 4°C. 
 
 
Preparation of culture media 
 
Mueller Hinton Agar (MHA) media was prepared by 
suspending 38 g in 1000 ml of distilled water heat to 
boiling to dissolve the medium completely. The media was 
sterilized by autoclaving at 15 lbs pressure (121°C) for 15 
minutes. Cool to 45-50°C. Mix well and pour into sterile 
petri plates. 
 
 
Preparation of the bacterial suspension 
 
Bacteria stock cultures S. aureus, E. faecalis, P. aeruginosa, E. 
coli, and Klebsiella sp. were sub-cultured onto Blood Agar 
(BA) plates and incubated overnight at 37°C. The next day, 
three to four discrete bacterial colonies with similar 
morphology were inoculated into 10 ml sterile Mueller 
Hinton broth (MHB) and incubated overnight 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). 
 
 
Antibacterial activity assay 
 
Antibacterial activity of the aqueous extract and organic 
extracts of the plant sample was evaluated by the agar well 
diffusion method (Perez et al., 1990)0. Gentamycin was 
used as the standard antibacterial agents. Petri plates were 
poured with MHA media and allowed to solidify to make a 
base layer. The bacterial suspension of each test was evenly 
spread over the media by sterile cotton swabs. The plates 
have been kept to dry and a sterile cork borer (7mm in 
diameter) was then used to punch wells (four wells) in the
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Table 1: Zones of inhibition of leaf extracts of S. succulent against pathogenic bacterial species 
 

  The diameter of inhibition zone of bacteria (mm) 

  Concentration in mg/ml 

  Gram (+ve) pathogenic bacteria Gram (-ve) pathogenic bacteria 

S.No. Bacterial sp. S.aureus E. faecalis P.aeruginosa Klebsiella sp. E.coli 

1 Plant extract 50 100 150 50 100 150 50 100 150 50 100 150 50 100 150 
2 Aqueous extract 12 12 14 - - - - - - - - - 9 11 12 

3 Ethanol extract 11 12 15 - - - 13 14 15 - - - - 8 11 
4 Methanol extract 13 14 16 - 9 12 8 9 11 - - - - - - 
5 Chloroform  extract 12 14 17 - - - 12 14 16 - 14 15 8 10 14 
6 Gentamycin 20 23 25 16 19 21 12 14 15 19 21 24 25 27 30 
7 DMSO ( control ) - - - - - - - - - - - - - - - 
   No activity (there was no zone of inhibition) 

 
 
Table 2: MIC of the most effective plant extracts against S. aureus and P. aeruginosa. 
 

  The diameter of inhibition zone of bacteria (mm) 

  Concentration in mg/ml 

  Gram (+ve) pathogenic bacteria Gram (-ve) pathogenic bacteria 

S.No Bacterial sp. S.aureus  P.aeruginosa 

 Plant extracts 6.25 12.5 25 50 100 200 6.25 12.5 25 50 100 200 

 Ethanol extract - 9 9 11 13 16 - - - 12 14 16 

 Methanol extract - 10 13 13 14 17 - - 7 8 9 11 
 Chloroform extract             
  -- No activity (there was no zone of inhibition) 

 
 
agar medium. Subsequently, wells were filled with 100μl of 
each extract at various concentrations of 50, 100, and 150 
mg/ml and allowed to diffuse at room temperature for 30 
minutes. Finally, the plates were incubated at 37°C for 24 h. 
The solvent DMSO that would not inhibit the growth of the 
microorganisms (Zgoda and Porter, 2001) was used as the 
negative control under the same condition for each 
bacterial species. The resulting diameters of zones of 
inhibition, including the diameter of the well, were 
measured using a ruler and reported in millimeter. To 
maintain the consistency of measurements, each zone of 
inhibition was measured twice (one vertical and one 
horizontal measurement) and the average value was taken. 
The experiment was performed in triplicate for each 
bacterium and plant extract and the mean zone of 
inhibition was calculated for each crude extract and 
standard antibiotic. 
 
 
Determination of minimum inhibitory concentration 
(MIC) 
 
The MIC test was prepared according to the method of 
Mostafa et al. (2018) with some modifications. MIC is 
defined as the lowest concentration of the antimicrobial 
agent that inhibits the microbial growth after 24 h of 
incubation. The most effective plant extracts which exhibits 
a strong antibacterial activity at 150 mg/ml were tested to 
determine their MIC using a well diffusion method and 

evaluate their efficiency in controlling bacterial species 
causing diseases. Different concentrations of the effective 
plant extracts (6.25, 12.5, 25, 50, 100 and 200 mg/ml). A 
sterile cork borer (6mm in diameter) was then used to 
punch wells (six wells) in the agar medium. Subsequently, 
wells were filled with 100μl of each different concentration 
of the effective plant extracts. Mueller-Hilton agar was 
poured into sterile petri dishes and seeded with bacterial 
suspensions of the pathogenic species. The plates were kept 
in the fridge at 5°C for 2 h. then incubated at 37°C for 24 h. 
The inhibition zones were measured by a ruler. 
 
RESULTS 
 
S.succulent plant was investigated to evaluate their 
antibacterial activity against some pathogenic bacterial 
species (Table 1) including two species of Gram positive 
bacteria (S. aureus and E. faecalis and three species of Gram 
negative bacteria P. aeruginosa, Klebsiella sp. and E. coli 
using well diffusion method with three various 
concentrations of 50, 100, and 150 mg/ml. The DMSO 
solvent is used as a negative control and the Gentamycin is 
used as a positive standard. Evaluation of antibacterial 
activity of these plant extracts was recorded in Table 2 and 
Figures 1-7. In this study, the plant extracts showed 
significant antagonistic activity against most tested bacteria 
species. The aqueous extract substantially inhibited the 
growth of the bacteria S.aureus and E.coli but show no 
inhibitory effect against E. faecalis, P. aeruginosa, and
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Figure 1: Effect of aqueous extract against 1- S.aureus and 2-E.coli at 
50,100 and 150 mg/ml concentrations, respectively (from right to left) 
compared with control. 

 
 

 
 

Figure 2: Effect of ethanol extract against 1- S.aureus, 2- P.aeruginosa and 3-E.coli at 50,100 and 150 mg/ml 
concentrations, respectively (from right to left) compared with control. 

 
 

 
 

Figure 3: Effect of methanol extract against 1- S.aureus, 2- E. faecalis and 3-P.aeruginosa at 50,100 and 150 mg/ml 
concentrations, respectively (from right to left) compared with control. 

 
 
Klebsiella sp. The organic extracts showed variable results 
towards the tested bacterial species, moreover, the 

chloroform extract was the most effective extract against 
four bacterial species S. aureus, P. aeruginosa, Klebsiella sp.
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Figure 4: Effect of chloroform extract against 1- S.aureus, 2- P.aeruginosa, 3-Klebsiella sp. and 4- E.coli at 50,100 and 
150 mg/ml concentrations, respectively (from right to left) compared with control. 

 
 

 
 

Figure 5: Effects of aqueous and ethanol extracts against different bacterial species 

 
 

 
 

Figure 6: Effect of methanol and chloroform extracts against different bacterial 
species 

 
 
and  E. coli but show no activity against E. faecalis. While the 
other organic extracts exhibited an inhibitory effect against 

three bacterial species, as follows, the ethanol extract was 
effective against S. aureus, P. aeruginosa, and E. coli, but
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Figure 7: Effect of Gentamycin against different bacterial species 

 
 

 
 

Figure 8: MIC's of the organic extracts: (A- ethanol, B- methanol and C- chloroform) against 1) S. aureus and    2) P. 
aeruginosa at 6.25, 12.5, 25, 50,100 and 200 mg/ml concentrations, respectively (from right to left). 

 
 
show no effective against E. faecalis and Klebsiella sp. The 
methanol extract exhibited activity against S. aureus, E. 
faecalis and P. aeruginosa and show no activity against E. 
coli and Klebsiella sp. Silene succulent plant showed less 
antibacterial activity when compared with Gentamycin. The 
obtained results of the antibacterial activity of S. succulent 
leave extracts can suggest that E. faecalis and Klebsiella sp. 
were the most resistant species to most plant extracts, 
while S. aureus and P. aeruginosa were the most susceptible 
species to all the extracts. Especially the organic extracts 

were very effective at concentration of 150 mg/ml against 
S. aureus and P. aeruginosa, therefore, to determine the 
minimum inhibitory concentration (MIC) against these 
susceptible species, experiments on these organic extracts 
were conducted. The results of the MIC were recorded in 
(Table 2 and Figures 8 and 9). The inhibitory effects of all 
tested organic extracts started at 12.5 mg/ml with an 
inhibition zone diameter of 9, 10, and 11 mm against 
S.aureus. Whereas the inhibitory effect of methanol and 
chloroform extracts was 25 mg/ml with an inhibitory zone
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Figure 9: MIC of the effective plant extracts against S. aureus and P. aeruginosa. 

 
 
diameter of 7 and 9 mm against P.aeruginosa, the inhibitory 
effect of ethanol extract was less effective and its MIC 
reached 50 mg/ml against the same bacteria with an 
inhibitory zone diameter of 12 mm. 
 
 
DISSCUSION 
 
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). In the present study, 
the obtained results from Silene succulent extras showed 
that S. aureus exhibited lower (MIC) than P. aeruginosa. 
These results are in accordance with the previous studies 
that reported that the minimum inhibitory concentrations 
of some plant extracts showed that S. aureus exhibited 
lower (MIC) than P. aeruginosa (Gonelimali et al., 2018; 
Mogana et al., 2020; Semeniuc et al., 2017; Sofy et al., 2017). 
Recently there has been considerable interest in the use of 
plant material as an alternative method to control 
pathogenic microorganisms (Aqil, 2005) and many 
components of plant products have been shown to be 
specially targeted against resistant pathogenic bacteria 
(Nostro et al., 2006). The antimicrobial activity of plants is 
mostly due to the essential oils present in their 
composition. High phenolic compounds, flavonoids, 
aldehydes, ketones, saponins, and alcohols cause 
antimicrobial activity (Akgul, 1989; Sindhu and Manorama, 
2012). It is known that these compounds including the 
Caryophyllaceae family. The flavonoids from plant extracts 
have been found to possess antimicrobial and antioxidants 
properties in various studies (Amarlal et al., 2009; Lin et al., 
2008). Important characteristics responsible for the 
antimicrobial action of essential oils and extracts include 
hydrophobic components that allow the participation of 

lipids from the bacterial cell membrane, which disturbs cell 
structures and make them more permeable (Sikkema et al., 
1994). Chemical compounds from essential oils and 
extracts also act on cytoplasmic membrane proteins 
(Knobloch et al., 1989). 
 
 
CONCLUSION 
 
It can be suggested that the degree of antimicrobial activity 
depends on the method of extraction, the type and amount 
of extracts, and the chemical properties of compounds. 
According to the results of this research and other studies 
that were performed on different species of Silene, it can be 
concluded that the antimicrobial potential of this plant is 
confirmed and its extractions are suitable to control 
pathogenic microorganisms and avoiding health hazards of 
chemically antimicrobial agent applications. 
 
 
REFERENCES 
 
 
Akgul A (1989). Antimicrobial activity of black cumin (Nigella sativa L.) 

essential oil. J. GaziPharmacol. Faculty. 6: 63-68. 
Alam MZ, Aqil F, Ahmad I, Ahmad S (2013). Incidence and transferability of 

antibiotic resistance in the enteric bacteria isolated from hospital 
wastewater. Braz. J. Microbiol. 44: 799-806. 

Ali Z, Ahmad VU, Ali M, Iqbal F, Zahid M, Alam N (1999). Two new C-
Glycosylflavones from Silene conoidea. Nat. Prod. Lett. 13: 121–129. 

Amador P, Fernandes R, Prudêncio C, Brito L (2009). Resistance to β-
lactams in bacteria isolated from different types of Portuguese cheese. 
Int. J. Mol. Sci. 10: 1538-1551. 

Amarlal S, Mira L, Nogueira JM, Da Silva AP, Florencio MH (2009). Plant 
extracts with anti-inflammatory properties-a new approach for 
characterization of their bioactive. Bioorg. Med. Chem. 17: 1876-83. 

Aqil F, Khan MS, Owais M, Ahmad I (2005). Effects of certain bioactive 
plant extracts on clinical isolates of beta-lactamase producing

 
Figure 9: MIC of the effective plant extracts against S. aureus and P. aeruginosa. 

 

 

 

 

 

 

  

  

  

  

  

                  
                  

D
ia

m
e
te

r 
o
f 
in

h
ib

it
io

n
  
z
o
n
e
 (

m
m

)

Concentrations of plant extracts (mg/ml)

Ethanol extract
Methanol extract
Chloroform  extract

S. aureus

P.aeruginosa



Academia Journal of Microbiology Research; Miloud and Senussi. 020 
 
 
 
     methicillin resistant Staphylococcus aureus.  J.  Basic Microbiol. 45: 106-

114. 
Arora DS, Kaur J (1999). Antimicrobial activity of spices. Int. J. Antimicrob.  

Agents. 12: 257-262. 
Chandra M (2013). Antimicrobial activity of medicinal plants against 

human pathogenic bacteria. Int. J. Biotechnol.  Bioengin. Res. 4(7): 653-
658. 

Chowdhuri PK (1957). Studies in the genus Silene. Notes R. Bot. Gard. 
Edinburgh. 22: 221–279. 

Cordell GA (2000). Biodiversity and drug discovery-a symbiotic 
relationship. Phytochem. 55: 463-480. 

Gonelimali FD, Lin J, Miao W, Xuan J, Charles F, Chen M, Hatab SR (2018). 
Antimicrobial Properties and Mechanism of Action of Some Plant 
Extracts Against Food Pathogens and Spoilage Microorganisms. Front 
Microbiol. 9: 1639. 

Greuter W (1995). Silene (Caryophyllaceae) in Greece: A subgeneric and 
sectional classification. Taxon. 44: 543–581. 

Greuter W (1995). Studies in Greek Caryophylloideae: Agrostemma, Silene, 
Vaccaria. Willdenowia. 25: 105–142. 

Hamburger M, Hostettmann K (1991). Bioactivity in plants: the link 
between phytochemistry and medicine. Phytochem. 30: 384-387. 

Harbottle H, Thakur S, Zhao S, White DG (2006). Genetics of antimicrobial 
resistance. Anim. Biotechnol. 17: 111-124. 

Hirst M (2005). Dreams and medicines: The perspective of Xhosa diviners 
and novices in theEastern Cape, South Africa. Indo-Pac. J. Phenomenol. 
5: 1–22. 

Karamian R, Ghasemiou F (2013). Screening of total phenol and flavonoid 
content, antioxidant and antimicrobial activities of the methanolic 
extracts of three Silene species from Iran. Int. J. Agric. crop Sci. 5: 305-
312. 

Knobloch K, Pauli A, Iberl B (1989). Antibacterial and antifungal properties 
of essential oil components. J. Essent. Oil Res. 1(3): 119-128. 

Lin SY, WangCC, Lu YL, Wu WC, Hou WC (2008). Antioxidant, anti-
semicarbazide-sensitive amine oxidase, and anti-hypertensive activities 
of geraniinisolated from Phyllanthusurinaria. Food Chem. Toxicol. 46: 
2485–2492. 

Mabberley D (2008). The Plant-Book; Cambridge University Press: 
Cambridge, New York, NY, USA. 1040p. 

Mamadalieva NZ (2012). Phytoecdysteroids from Silene plants: 
distribution, diversity and biological ( antitumour, antibacterial and 
antioxidant ) activities Boletin Latinoamericano y del Caribe de plantas 
Medicinales y Aromaticas. 11: 474-497. 

Mogana R, Adhikar A, Tzar MN, Ramliza R, Wiart C (2020). Antibacterial 
activities of the extracts, fractions and isolated compounds from 
Canariumpatentinervium Miq. against bacterial clinical isolates. BMC 
Complement. Med. Ther. 20(1): 1-11. 

Mostafa AA, Al-Askar AA, Almaary KS, Dawoud TM, Sholkamy EN, Bakri 
MM (2018). Antimicrobial activity of some plant extracts against 
bacterial strains causing food poisoning diseases. Saudi J. Bio. Sci. 25: 
361–366. 

Nilufar ZM, Rene L, Michael W (2014). Diversity of Secondary Metabolites 
in the Genus Silene L. (Caryophyllaceae)-Structures, Distribution, and 
Biological Properties. Diversity. 6: 415-499. 

Nostro A, Cellini L, Di Bartolomeo S (2006). Effects of combining extracts 
(from propolis or Zingiberofficinale) with clarithromycin on 
Helicobacter pylori. Phytotherapy Res. 20(3): 187-190. 

Okigbo RN, Omodamiro OD (2006). Antimicrobial Effect of Leaf Extracts of 
Pigeon Pea (Cajanuscajan (L.) Millsp.) on Some Human Pathogens. J 
Herbs Spices Med. Plants. 12: 117-127. 

Perez C, Pauli M, Bazevque P (1990). An antibiotic assay by the agar well 
diffusion method. Acta. Biol. E.T MedicianExperimentalis. 15: 113-115. 

Semeniuc CA, Pop CR, Rotar AM (2017). Antibacterial activity and 
interactions of plant essential oil combinations against Gram-positive 
and Gram-negative bacteria. J. Food Drug Anal. 25(2): 403-408. 

Sikkema J, De Bont JA, Poolman B (1994). Interactions of cyclic 
hydrocarbons with biological membranes. J. Biol. Chem. 269(11): 8022–
8028. 

Sindhu S, Manorama S (2012). Screening of polycarpaeacorymbosa Lam. 
(Caryophylaceae) for its in vitro antioxidant activity. Asian J. Pharm. 
Clin. Res. 5(4): 175-178. 

Sofy AR, Hmed AA, Sharaf AMA, El-Dougdoug KA (2017). Preventative and 
Curative Effect of Moringaoleifera Aqueous Extract to Ensure Safe 
Natural Antimicrobials Targeting Foodborne Pathogens. Arch. Clin. 
Microbiol. 8(4): 51. 

Sukanya SL, Sudisha J, Hariprasad P, Niranjana SR, Prakash HS, Fathima SK 
(2008). Antimicrobial activity of leaf extracts of Indian medicinal plants 
against clinical and phytopathogenic bacteria. Afr. J. Biotech. 8(23): 
6677-6682. 

Teh CH, Nazni WA, Nurulhusna Ab, Norazah A, Lee HL (2017). 
Determination of antibacterial activity and minimum inhibitory 
concentration of larval extract of fly via resazurin-based turbidometric 
assay. BMC Microbiol. 17(36): 1-8. 

Valgas C, Souza SMD, Smânia EF, Smânia Jr A (2007). Screening methods to 
determine antibacterial activity of natural products. Braz. J. Microbiol. 
38(2): 369-380. 

Wink M (2010). Annual Plant Reviews, Functions and Biotechnology of 
Plant Secondary Metabolites; Wiley-Blackwell: Chichester, UK. 424p. 

Wink M (2011). Annual Plant Reviews, Biochemistry of Plant Secondary 
Metabolism; Wiley-Blackwell: Chichester, UK. 464p. 

Zgoda JR, Porter J (2001). A convienient microdilution methods for 
screening natural products against bacteria and fungi. Pharmacol. Bio. 
39: 221-225. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Cite this article as: 
 
Miloud MM, Senussi NA (2021). Antibacterial activity of leaf extracts of 
Silene succulent Forsk. (Caryophyllaceae) against clinically important 
bacteria. Acad. J. Microbiol. Res. 9(1): 013-020. 
 
Submit your manuscript at  
http://www.academiapublishing.org/ajmr 
 


