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ABSTRACT 

Background and aims: Staphylococcus aureus and anaerobic gram-positive cocci, are 

medically the most important species in the genus Staphylococcus. Sometimes, the bacteria are 

called S. aureus. The constantly growing antibiotic-resistant bacterium is very important in 

treatments. The aim of this study is to evaluate the antimicrobial activity of ethanol extract from 

Citrullus colocynthis against the S. aureus resistant to antibiotics.. 

Methods: S. aureus strains were isolated from the city of Zabol and C.colocynthis extract was 

prepared using rotary devices and the MIC and MBC were determined by the microdilution 

method.  

Results: The results of this study showed that the extract from C. colocynthis inhibits the 

growth of bacteria in different concentrations, and that despite the relative strength of most 

species with different concentrations, the highest sensitivity was observed in concentrations of 

10 and 20 mg/ml, in which is 100% bacteria were gone. C. colocynthis extract at a 

concentration of approximately 5 mg /ml had the highest inhibitory effect.  

Conclusion: The results showed high antimicrobial effects of ethanol extract of C. colocynthis, 

which can offer appropriate drug therapy 
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INTRODUCTION 

 S. aureus is gram-positive 

anaerobic coccus which is medicinally 

regarded as the most important 

Staphylococcus. It is sometimes called 

as Golden Staphylococcus.  These 

bacteria might exist as simple flora of 

skin or nose. It is estimated that 20% of 

people have long been having the 

bacteria. S. aureus is one of the 

powerful disease-causing bacteria. It 

produces a carotenoid natural pigment 

called Staphylozantine and produces 

yellow colonies. This pigment causes 

diseases as it acts as an antioxidant and 

protects bacteria against free oxygen 

radicals. These radicals are produced by 

the host immunity system for killing 

bacteria Staphylococcus aureus causes a 

wide range of dermal infections 

including dermal infections (such as 

pimples, pustules, anthrax, sty, and 

abscess) and life-threatening diseases 

(such as Penomini, Menangit, Steoilite, 

endocardite, venomous shock 

syndrome, and venomous septi). S. 

aureus is a factor causing hospital 

infections especially surgery infections. 

An annual number of 500 thousand 

people are affected with the infections 

caused by S. aureus.  

Abujahl water melon, with the scientific 

name “C. colocynthis”, is a one-year 

grassy plant originating from Asia, 

especially from Turkey. Its ripe fruit 

contains antrachinon glycosides, 

Saponine and alkaloid materials, and 

has been traditionally used in Iran and 

many other Mediterranean countries to 

treating diabetics. In Iranian traditional 

medicine, this drug was kept in salty 

water or vinegar for its toxicity to be 

reduced (1). Its fruit was also used as a 

powerful laxative, menstruation drug, 

and vermicidal medicine (2). This paper 

aims to explore the antimicrobial effects 

of Citrullus colocynthis ethanol extract 

against Staphylococcus. aureus. 

 

METHODS 

Isolation of Staphylococcus. aureus 

The S. aureus samples used in this 

study were collected from urine samples 

of the patients visiting Zabol hospital 

and were planted on the specific agar 

and blood Mannitol salt environments. 

The pure samples obtained on the 

artificial plant environment were 

detected by Catalase test and some other 

tests. Then, pipe Congolese test was run 

to recognize agglutination formation 

and to detect the type of S. aureus. The 
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other samples were segregated by 

different methods.  

Preparation of McFarland 

Suspension 

To prepare microbial suspension, 

bacteria were transferred from the 

reservoir to the agar plant environment 

(German Merc). After growth of 

bacteria colonies, the plant surface was 

washed with normal saline solution and 

thick microbial suspension was 

obtained. Then, some of the suspension 

was poured into the sterile pipe 

containing normal saline and its 

darkness was measured by 

spectrophotometer at a wavelength of 

630nm. The solution was added normal 

saline till its darkness equaled that of 

McFarland and bacterial suspension 

with a concentration of 1*108 cfu/ml 

was obtained.  

Testing the sensitivity of microbes to 

antibiotics 

Sensitivity of various S. aureus 

species to the different antibiotics 

purchased from the Padtan Teb 

Company were assessed by the Kerbi-

Baer disk diffusion standard method.  

To this end, a half McFarland 

concentration of all bacteria samples 

were prepared in Muller Hinton broth 

and was planted on agar Muller Hinton 

environment. Antibiotic disks were 

located on the Muller Hinton 

environment containing bacteria, near 

plate brims. Plates were kept in 

incubator for 24 hours at 37 degrees of 

temperature. Diameters of inhibition 

clouds were measured to determine the 

resistance and sensitivity of species 

against antibiotics.  

Extract preparation 

The extract was prepared by using 

maceration method. First, the plant 

seeds gathered from Sistan and 

Baluchistan plateaus were grounded. 

Then, 50g of the sample was macerated 

and kept in methanol for 48 hours. The 

obtained extract was filtered by filter 

paper and condensed by rotary device.  

Determination of the dry weight of 

the extract 

First, the pipe’s weight was 

determined. 1ml of the extracted extract 

was transferred into the pipe. The 

extract containing pipe was dried at 

room temperature.  The weight 

difference of the pipe equaled 1ml of 

the extract. The mean of three 

measurements was considered as the 

dry weight of the extract. Then, the 

extract was dissolved in DMSO solvent 
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Table (1): sensitivity percentage pattern of bacteria samples to different concentration of C. colocynthis extract (%) 

0.62 1.25 2.5 5 10 20 Concentration 

(mg/ml) 

0 0 8.3 66.66 100 100 MBC (mg/ml)(%) 

0 8.3 41.66 33.33 0 0 MIC (mg/ml)(%) 

 

Table2: Antimicrobial susceptibility (as MIC and MBC) of C. colocynthis extract against S. aureus 

Starin bacteria mg/ml 0.62 1.25 2.5 5 10 20 

1 ++ ++ + - - - 

2 ++ ++ ++ + - - 

3 ++ ++ ++ + - - 

4 ++ + - - - - 

5 ++ ++ + - - - 

6 ++ ++ ++ + - - 

7 ++ ++ ++ + - - 

8 ++ ++ + - - - 

9 ++ ++ ++ + - - 

10 ++ ++ + - - - 

11 ++ ++ ++ + - - 

12 ++ ++ + - - - 

 
and was kept at 4 degrees of 

temperature to be used in the study.  

Antimicrobial test of the extract 

Sensitivity of the bacteria samples 

having multiple resistances to C. 

colocynthis plant extract was explored 
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by using dilution method in the sink. 

Seven sinks of microtitre plates were 

added 100ml of Muller Hinton Broth 

fluid. The first sink was added 100ml of 

the diluted fluid of the extract. After 

mixture, 100ml of the first sink was 

added to the second one, and so on. 

100ml of the broth was taken from the 

last sink, and 100 ml of the microbial 

suspension containing 107 unit/ml (0.5 

McFarland) was added to all sinks. The 

obtained mixture was kept at 37 degrees 

of temperature for 24 hours. The first 

sink which inhibited the growth of 

bacteria after being positioned in 

incubator was considered as MIC. To 

ensure the precision of the study, 10ml 

of the bright sinks was transferred to 

agar Muller Hinton environment. After 

24 hours, the first concentration which 

could remove 99.9% of bacteria was 

shown as the minimum removal 

concentration.  

 

 

RESULTS  
The study results revealed that C. 

colocynthis extract inhibits the growth 

of bacteria with various concentrations. 

Despite the relative resistance of most 

samples in the used concentrations, the 

highest sensitivity was observed at 10 

and 20 mg in which 100% of bacteria 

were removed(Table1). Approximately, 

C. colocynthis extract at 5 mg/ml 

concentration showed the highest 

inhibition effect. On the other hand, C. 

colocynthis extract at 1.25 mg/ml 

concentration showed the lowest 

inhibition effect(Table2). 

The isolated strains showed 

resistance to 3 antibiotics including 

penicillin (50%), trimethoprim-

sulfamethoxazol (41.66%), and 

vancomycin (5.3%) (Table 3). 

DISCUSSION  
Natural drugs, especially herbal 

plants, have long been regarded as the 

basic, or even the only, treatment 

method. The basic material found in 

Table3: Antibiotic resistance of 12 strains of S. aureus 

 SXT V P 

S 41.66 50 25 

I 16.66 41.66 25 

R 41.66 5.33 50 

SXT= trimethoprim-sulfamethoxazol, P= penicillin, V=vancomycin 
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these plants was used to make drugs (3). 

Belief in the medicinal effects of plants 

is a long-held belief. Some of these 

natural materials include contents which 

are usually recognized and used as 

antimicrobial materials (4).  

The study of Doss revealed that C. 

colocynthis essential can inhibit bacteria 

such as Staphylococcus aureus, Bacilus 

Sabtilis, Escherichia Coli, 

Pseudomonas aeruginosa, Klebsiella 

pneumonia, and Peroteus Mirabilis. 

Yet, its ethanol extract could only 

inhibit S. aureus, E. Coli, and P. 

aeruginosa (5).  

Marzouk found that the least 

inhibitive concentration of C. 

colocynthis extract was for B. Sabtilis, 

S. aureus, S. Pyogenes, K. pneumonia, 

and Salmonela typhi with 

concentrations of 5+-0.56, 13+-1.52, 

2+-0.35, 5+-0.5, and 2+-0.425; 

respectively(6, 7). Gowrie et al showed 

that acetone extract of Abujahl is a 

powerful inhibitor of Pseudomonas 

aeruginosa with an inhibition cloud of 

14mm (8).  John peter paul revealed 

that ethanol extract of C. colocynthis 

could form inhibitions clouds of  7, 5, 

and 4mm against E. Coli, P. Mirabilis,  

and S. aureus; respectively(9).  The 

other studies showed that could inhibit 

Erwinia amylovora and Bacillus subtilis 

with inhibition cloud diameter of 8.33+-

0.14 mm (10).  The study of L. Alkamel 

showed that C. colocynthis aqueous 

extract with concentration of 128 mg/ml 

could form inhibition clouds with 

diameters of 12+_0.5, 11+-0.5, 11+-0.5, 

and 12+-0.5 mm against  S. aureus, S. 

Pyogenes, P. aeruginosa and E. Coli; 

respectively(11).  

The study of Gowri, 
 
the results revealed 

that the crude acetone extract exhibited 

antibacterial activities against Pseudomonas 

aeruginosa with zones of inhibition measuring 

14.0mm. The chloroform leaf extract exhibited 

no antibacterial activity against Staphylococcus 

aureus. The minimum inhibitory concentration 

for the chloroform extract was 4.0mm for 

Escherichia coli(12).  

The study of Shawkey, the 

biocidal; antibacterial, antifungal, 

antiviral and larvicidal activities of 

greenly synthesized silver nanoparticles 

(SNPs) in aqueous extracts (AEs) of 

Citrullus colocynthis were investigated. 

SNPs Formed in C. colocynthis AEs 

were spherical and homogenous and 

their average mean sizes were 19.267 

nm, 16.578 nm, 13.376.nm and 7.398 

nm in AEs of fruits, seeds, leaves and 

roots respectively. The biosynthesized 

SNPs greatly enhanced the activities of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gowri%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=22557336
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C. colocynthis AEs. It showed a 

significant inhibitory action against 

different bacterial species; Escherichia 

coli, Neisseria gonorrhoeae, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, 

Staphylococcus aureus, Staphylococcus 

epidermidis, Streptococcus pyogenes; 

antifungal activity against Aspergillus 

fumigatus, Candida albicans, Geotricum 

candidum and Trichophyton 

mentagrophytes, with inhibition zones 

ranging from 15.1 ± 0.44 to 25.2 ± 0.37 

mm(13). 

The study of  Najafi, the inhibitory 

effects of this extracts were compared 

with standard antibiotic, novobiocin. 

Phytochemical screening of CCT 

revealed the presence of tannins, 

saponins, alkaloids, flavonoides and 

glycosides. The ethanolic extract 

showed inhibitory activity against S. 

aureus more than water extract and this 

effect was dose dependent manner. 

Results indicated that 5 mg/mL fruits 

ethanolic extract have a similar 

inhibitory effect with 

novobiocin against standard strain(14). 

 

CONCLUSIONS 
Based on the results of the present 

study, the leaf extracts of C. 

colocynthis, collected from the 

mountainous regions of Iran, showed 

strong antimicrobial activity, although 

the observed activity was more 

significant in C. colocynthis   extracts 
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