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Abstract : The main purpose of this study was to find out the antibiotic potency of extracts of Myrtus 
communis’ leaves, stems and flowers prepared in different solvents (water, ethanol, methanol and n-hexane). 
The qualitative phytochemical analyses were carried out by standard methods.  Agar disc diffusion method 
was employed to investigate the antibacterial activities of the diarrhoea disease pathogens. The results 
showed that the methanol extracts of Myrtus communis leaves have more phytochemicals, and showed the 
highest antibacterial activities against the tested bacteria as compared to the stem and flower extracts. The 
study concluded that leaves, stems and flowers of this plant have potent phytochemical (carbohydrates, 
tannins, phenols, saponins, alkaloids, glycosides, flavonoids and terpenoids) and antibacterial activities 
against Bacillus subtilis, Bacillus cereus, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, 
Salmonella Typhi, Shigella sonnei, Vibrio cholerae, Shigella dysenteriae and Shigella flexneri. 
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INTRODUCTION  

Plants produce numerous bioactive compounds, they are a rich source of medicine (Farhana et al., 2009). 
Traditional folk medicine is one of the primary health care strategies in numerous budding countries 
(Fransworth, 1993; Houghton, 1995). Medicinal plants are extensively utilized in the conventional health 
system, and their positive results are corrigible as well as documented (Dubey, et al., 2004).  
One of the major community health issues in the budding countries is diarrhea, and it is estimated that 3.3 – 
6.0 million kids die annually because of this disease. The major epidemic and sporadic diarrhea both in kids 
and adults includes Escherichia coli, Salmonella sp., Pseudomonas sp., Staphylococcus aureus, Klebsiella sp., 
Shigella sp., Proteus sp., and Vibrio cholerae (WHO, 1985). Recently, it has been reported that many human 
pathogenic bacteria have developed resistance aligned with allopathic medicine. So, alternative medicines are 
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needed to be searched due to the side effects and inefficacy of allopathic drugs (Vickers and Zollman, 1999; De 
Smet, 2002; Dawson, 2005).  
Myrtus communis (M. communis) is distributed in Asia, Africa, America and Europe (Haydar et al., 2012). In 
traditional medicine, this plant is used in lung and digestive disorders, as well as antiseptic, anti-
inflammatory and mouthwash (Elif et al., 2014). Pilot scale assessment of the indigenous plants practicing in 
ethno- medicine for numerous biological and pharmacological activities is the first primary tests in the 
separation, purification and characterization of bioactive compounds for medicinal product development.  
This is the need of the day to isolate the bioactive compounds from herbs and utilize them for health 
problems. The present research project was initiated to analyze the phytochemical and antibiotic potential of 
M. communis stem, flower and leaves extracts. 

Material and Methods 
Plant materials 
The leaves, flowers and stems of M. communis were collected from Medicinal Botanical Garden of Pakistan 
Council of Scientific and Industrial Research [PCSIR] Laboratories Complex Peshawar-Pakistan during the 
vegetation period. The collected plant parts were shade dried on filter paper sheets for 10 days. These were 
grinded in a laboratory mill to the powder form. 
Extracts preparation  
Twenty grams of leaves, flower and stem powder were soaked at room temperature for 10 days in 1L of 
conical flask in 500 ml of methanol, n-hexane and ethanol solvent (each). While for the aqueous extract, 
twenty gram leaves, stem and flower powder were soaked for 15 min in hot water (500 ml) on a hot plate. The 
whole extraction process was repeated three times. At the end, the filtration was carried out through Watman 
No. 1 filter paper. The solvent was evaporated by Vacuum Rotary Evaporator (Buchi Rotavapor R-200, Buchi 
Heating Bath B-490, Switzerland) to get a dehydrated extract. The extracted materials were kept at 4 °C in a 
cooled incubator (Gallenkamp, England) for further analysis. 
Qualitative Phytochemical Analysis 
The preliminary qualitative phytochemical tests were investigated to detect the main bioactive compounds in 
the leaves, stem and flower extracts of M. communis as described in the literature (Trease and Evans 2002; 
Harborne 1984). 

Collection and Preparation of Bacterial Culture 
The bacteria were collected from Microbiology Section of PCSIR Laboratories Complex Peshawar Pakistan 
(Table 2). Trypticase Soy Agar (TSA) slants were prepared for each microorganism and stored at 4°C. 
Working cultures of each microbe were individually and aseptically inoculated in Trypticase Soy Broth (TSB) 
and incubated for 24 hours at 35°C. Individually, every bacterial colony was spread on TSA plates for 48 
hours’ incubation period at 35°C. Individual organism colonies of each microbe, one by one and in separate 
test tubes, were shifted to TSB (10 ml) and incubated for 18–24 hours at 35 °C. These cultures were ready for 
the antimicrobial activities.  
Antibacterial assay 
A solitary colony of each culture was taken and shifted to TSB for overnight incubation. Hundred milliliter of 
melted Muller Hinton Agar was mixed with three milliliters of each culture at about 45 °C and dispensed onto 
agar plate surfaces. Each individual sample extract (80 µL) having 500 mg/mL concentration was poured on 
top of sterilized Ø 8mm filter paper disc two times with air drying in between. Every disc was kept on the 
tested microbial culture plates for 24 hours at 35 °C in incubator. Zone of inhibition along with disc diameter 
was calculated and recorded (Bauer et al., 1959; Bauer et al., 1966; Lennette, et al., 1991 and Jirawan et al., 
2006). 
Statistical measurement  
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Every parameter analysis was noted in triplicate. Results were expressed in terms of mean ± SD (n = 3), with 
the help of computer program SPSS.  

Results and Discussion 
Preliminary phytochemicals’ screening was conducted to identify various secondary metabolites in M. 
communis leaves, stem and flower extracts. The results are expressed in table 1. The leaves have more 
phytochemicals as compared to the flowers and stems.  
The antibacterial results are shown in table 2. The antibacterial activity of extracts is in the order methanol > 
n-hexane > aqueous > ethanol extract. While the plant parts’ activity is in the order leaves > flower > stem.    
Several herbs have been used to treat different diseases in Pakistan. Our elder generations trust the 
treatment of ailments by the traditional medicine because it gives a positive impact. On the other hand, 
increasing resistance of pathogenic bacteria and continuous changes in the resistance form of these 
microorganisms have led to the major challenges in the use of common antibiotic drugs which require search 
for new compounds with anti-bacterial properties. 
The plants which possessed terpenoids, steroids, flavonoids, saponins, alkaloids and tannins have anti-
diarrhoea activity (Havagiray et al., 2004; Brijesh et al., 2009; Yadav et al., 2007). Flavonoids have anti-
diarrhoea potential because of their capability to shut down hydroelectrolytic secretions and intestine motion 
as they are recognized to be distorted in diarrhea (Venkatesan et al., 2005). In intestines, mucosa tannins 
break down proteins which produce tannates, and ultimately slow down secretion. Similar functions are also 
carried out by tannins like decreasing the inward current of intracellular Ca, or Ca pumping system 
activation which leads to the muscle relaxation (Belemtougri et al., 2006).  
Myrtus communis leaves contained phenolic compounds (Hayder et al., 2008) and their antimicrobial 
activities were due to the presence of these compounds (Cakir et al., 2004).  Polyphenol compounds attack cell 
membranes, cell wall, and imbalance porosity, and discharge cell ingredients; disturb membrane activities 
like nutrient uptake, enzyme functions, and electron transport. These compounds could have many targets 
which might result in the growth inhibition of microbes (Amensour et al., 2010). 
Antimicrobial activity of M. communis leaves may be possible because of the tannin which synthesizes H 
bonds with proteins; which results in breaking down its shape, and thus stops protein formation (Khder 
2008). Antibacterial phenomena of tannins are; direct effects on bacterial metabolism in the course of 
reduction of iron deprivation or oxidative phosphorylation or indirect scarcity of food required for bacterial 
growth, and slowing down the bacterial extracellular enzymes (Scalbert, 1991).  
The Gram-negative microbes are more resistant to plants’ extracts as compared to Gram-positive bacteria. It 
is due to the cell wall hydrophilic shape. The general cell wall of Gram-positive bacteria is composed of 
polysaccharides lipoprotein which prevents accumulation of its constituents in the cell membrane, and 
prevents the entrance of hydrophobic oil of the bacteria (Reynolds 1996; Bajpai et al., 2008; Bezic et al., 2003). 
By explaining this phenomenon, a Gram-positive bacterium is more susceptible to the extract than Gram-
negative bacteria. The findings (Ali et al., 2013) revealed that M. communis leaves’ extract had MIC of S. 
aureus (0.2 mg/ml) and E. coli (8 mg/ml) and V. cholera (2 mg/ml). But the M. communis leaves’ extract 
results in differences in our study may be due to the differences in the extracted essential oil in the 
concentration, extraction values, geographical localities of plants, even used concentrations and tested 
microbes in the present study. 

Conclusion 
The current research work concluded that the methanolic extract of leaves possess the highest 
phytochemicals and antibacterial potential as compared to the other extracts. Since leaves of M. communis 
are still in practice as a conventional herbal system, possessing various bioactive compounds which offer a 
systematic base for additional basic healthy cure systems. Finally, we can conclude from this study that the 
active compounds of leaves, stems and flowers’ extracts are a potential source against bacteria causing 
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diarrhea. Additional investigations are therefore, required to rectify their safety, efficacy and further 
evaluations. 
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Table 1. Phytochemicals analysis of M. communis 

Phytochemicals 
Extracts 

Aqueous Methanol n-Hexane Ethanol 
L S F L S F L S F L S F 

Carbohydrate ++ + + +++ + + +++ + + + + - 
Tannins ++ - + +++ + + +++ + + + - - 
Saponins - - - +++ - + +++ - - + - - 
Alkaloids + - - ++ + + ++ - + + + + 
Glycosides + + + ++ + + ++ + + + + - 

Phenols ++ + + +++ ++ ++ +++ + ++ ++ + + 
Flavonoids ++ + + +++ ++ ++ +++ + ++ ++ + + 
Terpenoids - - + +++ - + + + + + - - 

Key: +++ = Highly present, ++ = Moderately present, + = Low present, - = Absent, L= Leaves, S=Stem, F= Flower 

Table 2. Antibacterial Activity of M. communis Extracts 

Bacteria Parts 
Zone of Inhibition Diameter (mm) C+T Cd 

Extracts 
  Aqueous Methanol n-Hexane Ethanol 

Bacillus subtilis L 27±1 32±2 29±2 24±1 30±2 00 
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S 18±1 23±2 21±2 19±1 
F 22±1 26±2 20±2 18±1 

Bacillus cereus 
L 26±1 30±1 28±1 22±1 

29±2 00 S 17±1 22±1 21±1 16±1 
F 20±1 24±1 21±1 17±1 

Staphylococcus 
aureus 

L 25±1 31±1 30±1 23±0 
31±1 00 S 18±1 24±1 21±1 17±0 

F 21±1 25±1 23±1 15±0 

Escherichia coli 
L 15±0 23±0 21±1 15±1 

20±1 00 S 14±0 20±0 19±1 15±1 
F 14±0 20±0 18±1 14±1 

Pseudomonas 
aeruginosa 

L 00 22±1 19±1 00 
20±1 00 S 00 17±1 00 00 

F 00 17±1 00 00 

Salmonella 
Typhi 

L 18±1 23±1 20±1 17±1 
21±1 00 S 00 18±1 15±1 13±1 

F 17±1 20±1 19±1 15±1 

Shigella sonnei 
L 17±1 21±0 18±1 10±2 

22±1 00 S 12±1 15±0 13±1 00 
F 14±1 18±0 15±1 00 

Shigella flexneri 
L 16±1 23±1 19±0 15±2 

19±1 00 S 14±1 17±1 00 00 
F 13±1 17±1 15±0 11±2 

Shigella 
dysenteriae 

L 00 20±1 17±1 00 
18±1 00 S 00 15±1 14±1 00 

F 00 14±1 13±1 00 

Vibrio cholerae 
L 13±0 19±2 18±1 11±2 

24±2 00 S 12±0 16±2 00 09±2 
F 13±0 16±2 00 10±2 

 
 

 


