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 Quercus persica is one of the four species oak that growing in the Zagros region in Iran. 

This study was designed in order to investigate the antimicrobial activities of methanol 

extracts of cupule and peel of oak (Quercus persica). The cupule and peel of oak were 

harvested in Lorestan provenance from Iran. After drying and extract, antimicrobial 

activities of the methanol extract by disc diffusion method was evaluate against 

Staphylococcus aureus and Escherichia coli bacteria. The result of this study showed 
the significant antibacterial activity of cupule and peel against Staphylococcus aureus. 
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INTRODUCTION 

 

 In recent years, multiple drug/chemical resistance in both human and plant pathogenic microorganisms have 

been developed due to indiscriminate use of commercial antimicrobial drugs/chemicals commonly used in the 

treatment of infectious diseases [1, 2]. On the other hand, foodborne diseases are still a major problem in the 

World, even in well-developed countries [3]. 

 Escherichia coli cause over 90% of all cases of food poisoning [4, 5]. Moreover, Staphylococcus aureus 

that is responsible for the most frequent foodborne intoxication is acquiring a new epidemiological dimension 

through the putative role of some foods, in particular chicken and pork, as a vehicle of livestock-associated 

methicillin resistant (MRSA) strains [6]. As well as this, The extensive use of antimicrobials has driven 

increasing resistances among several bacterial species and, as a matter of fact, the efficacy of these inhibition 

compounds is seriously decreased [7, 8]. Several compounds found in plants, which have long been used as 

agents for food preservation, represent natural alternatives to chemicals for the maintenance or shelf-life 

extension of food products [9]. 

 Zagros broadleaf deciduous forest, consisting mainly of oak forest, covers 5.5 million ha in Western Iran. 

Also, in some researchers the antibacterial activities of different parts of oak have been studied [10, 11]. 

According to this fact, the present study aimed to screen antibacterial properties of the extracts of cupule and 

peel from oak against two positive and two negative bacteria. 

 

Methods: 

 The cupule and peel of oak were harvested from natural habitats in Dinarvand village in Lorestan 

provenance from Iran. While collection the sample in the place, its location was recorded using a Global 

Positioning System (GPS, Vista Garmin) receiver (Latitude 3696161, Longitude 252646 and Altitude 1452). 

 After sampling, samples dried in shadow for 20 days. In order to extract, first the samples were crushed 

hefty to decrease the volume rather than the level. Then 10 gr of each sample was put in a 1-litre jar and about 

100 ml 96% methanol was added to it. Afterward, the samples were in the room temperature and away from 

sunlight, for 72 hours. During the time, samples were shaking and mixing for several times. Then in order to 

thicker the extract, Rotary set was used, and this action (thickening) was done in half an hour. Finally the mere 

extract was poured in Petri dish, and was tightly covered, then in 0-4
 ◦
C till the time of antimicrobial activity 

determinate [12]. 

 The antibacterial activities of extracts were determined with the disc diffusion method [13] against 

Staphylococcus aureus (PTCC 1112) and Escherichia coli (PTCC 1270) bacteria. Briefly, bacterial suspensions 

were adjusted to 1× 10
7
 CFU mL

−1
 and spread in TSA or PCA using sterile cotton swabs. Subsequently, filter 
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paper discs (6 mm Ø; Whatman #1) were placed on the surface of Petri dishes and impregnated with 20 µL of 

extract at different concentrations (diluted in DMSO). Positive controls were prepared with oxytetracycline and 

solphamecine, but negative controls were prepared only with DMSO. After staying at 4 
◦
C (2 h), all Petri dishes 

were incubated at 30 
◦
C (24 h). All determinations were performed in triplicate. Antibacterial activity was 

evaluated by measuring the radius of the inhibition zones to the nearest millimeter [14]. 

  Finally, data were analyzed with three replications using the SAS ver. 9.1 statistical software. The 

significance of differences among treatment means was tested using Duncan's multiple range test at p ≤ 0.05 

level. 

 

Results: 

 The results of current study provide the antibacterial activity of the peel and cupule extracts of the oak. The 

least inhibition zone belongs to negative control of DMSO. Nevertheless, plant extracts didn't have a significant 

effect on Escherichia coli. The most inhibition zone of E. coli was in solphamecine. The most inhibition zone 

belonged to Staphylococcus aureus. Also the results showed that the most inhibition zone belonged to 

solphamecine on both of the bacteria. Furthermore, the antibacterial activity of the cupule extract was more 

significant than peel extract. 

 

 
  

Fig. 1: Antibacterial activity of peel and cupule extract, and controls. 

 

Discussion and conclusion:  

 In conclusion, Staphylococcus aureus showed a range of activity against the tested bacteria. The 

antibacterial activity against Staphylococcus aureus in solphamecine was more than the other treatments. By the 

use of the results of this research we can come to this conclusion that the extract of peel and cupule of oak leaf 

has antibacterial characteristics and considering this characteristic we can make medicine with natural resources. 

More information on this issue is in need of more researches. 
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