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Abstract 

    rude methanolic and hexane extracts of seeds of citrullus colocynthis were 

examined for antimicrobial effects of different concentrations ranging from (3.1- 

50) mg/ml against Staphylococcus aureus, Streptococcus pyogenes, Listeria 

monocytogenes, Bacillus subtilis, Proteus vulgaris, Escherichia coli, Klebsiella 

pneumoniae, Psendomonas aeruginosa, Salmonella typhi, Entero coccus spp. and 

Candida albicans. The agar well diffusion methode was used in this study.The 

extract was found to be active against S.aureus, B.subtilis, P. vulgaris, K. 

pneumoniae, and PS. aeruginosa at concentrations of (50, 25, 12.5, 6.25) 

mg/ml.while S. pyogenes and L.monocytogenes were sensitie at (50, 25, 12.5) 

mg/ml. E. coli shown sensitivity at (50, 25)mg/ml. Enterococcus spp. and 

Salmonella typhi showed no response. Candida albicans was sensitive to all 

different concentrations. Hexane extract was less effective against the tested 

microorganisms than methanolic extract. The results support the notion that 

Citrullus colocynthis seeds extract may have a role in pharmacentical uses, like 

antimicrobial drugs.  

انًضخخهص 

نكلا  mg/ml 50-3.1حى  دراصت حأثٍز انًضخخهص انكحىنً وانهكضاًَ  نبذور انحُظم بخزاكٍز حزاوحج بٍٍ 

 ,Staphylococcus aureus, Streptococcus pyogenes: انًضخخهصٍٍ عهى ًَى الاحٍاء انًجهزٌت

Listeria monocytogenes, Bacillus subtilis, Proteus vulgaris, Escherichia coli, 

Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus sp, Salmonella 

typhi and Candida albicans  اشارث انُخائج انى اٌ انًضخخهص . حفزباصخخذاو طزٌقت الاَخشار بال

 , S. aureus,P. vulgaris, B.subtilis , K. pneumonia, P. aeruginosa  انكحىنً كاٌ فعالاً ضذ 

نبكخزٌا فقذ أبذث  S. pyogenes, L. monocytogenes أيا ) mg/ml) ,12.5 , 6.2550انخزاكٍز عُذ 

  mg/mlاظهزث ححضضها نغاٌت حزكٍز Escherichia coliفً حٍٍ  mg/ml  12.5 ححضضا نغاٌت حزكٍز

أيا . نى حظهز اي ححضش نهخزاكٍز انًضخخذيت  .Salmonella typhi. Enterococcus sppو  512.

أيا انًضخخهص انهكضاًَ فقذ كاٌ اقم .  فقذ ابذث ححضضها نكافت انخزاكٍز Candida albicansانخًٍزة 

اٌ َخائج انبحث حشٍز انى ايكاٍَت اصخخذاو . بانًضخخهص انكحىنً  حأثٍزا عهى ًَى الاحٍاء انًجهزٌت يقارَت

 .يضخخهص بذور انحُظم فً انًجالاث انصٍذلاٍَت

Introduction 

During the last two decades, the development of drug resistance as well as the 

appearance of undesirable side effects of certain antibiotics [1,2] has lead to the 

search of new antimicrobial agents mainly among plant extracts with the goal to 
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discover new chemical structures which overcome the above disadvantages [3,4]. 

Plants have potent biochemicals and have components of phytomedicine, this natural 

constituents can be derived from any part of the plant like bark, leaves, flowers, roots, 

fruits and seeds. Man has exploiting these natural plant products for use in medicine, 

cosmetics, dyes and food [5].  

Cu cur bitaceae have been used for pharmacological uses in certain areas of the world 

[6]. Citrullus colocynthis (colocynth, Bitter apple), a member of cucurbitaceae, is an 

important medicinal plant,  the bitter taste and the powerful medicinal virtues of the 

pulp are due to the presence of amorphous glycoside colocynthin [5]. It has been used 

for years as a folk and food [7] it used for a menorrhea, bilious disorders, cancer, fever, 

Jundice, leukemia, rheumatisms, snake bite, tumors and urogenital disorders [3]. 

The seeds are rich in oil and protein, saponin, an alkaloid, polysaccharide or glycoside 

and tannin [8]. The present study deals with extraction of Citrullus colocynthis seeds 

and the antimicrobial activity study against Gram positive, Gram negative bacteria 

and Candida albicans.  

Material and methods 

Citrullus colocynthis seeds: The seeds were collected from herbal drugs shops. 

Test microorganisms: All microbial strains used in the study were clinical strains,from 

health centers laboratories they were Staphylococcus aureus, Streptococcus pyogenes, 

Listeria monocytogenes, Bacillus subtilis, Proteus vulgaris, Escherichia coli, 

Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhi, Enterococcus 

spp. and Candida albicans. 

Preparation of extract: for extraction, methanol and hexane were used as a solvents, 

thirty grams of the seeds powder were extracted with 300 ml of solvent by using 

soxhlet apparatus for 10 hrs. at a temperate not exceeding the boiling point of the 

solvent[9] . The extract was filtered by using Whatman No.1 filter paper and the 

solvent was evaporated using rotary evaporation apparatus. The extract was left at 

4°C until assessments of their antibacterial activities.  

Antimicrobial activities 

For the antimicrobial tests, Hexane extract was diluted in dimethyl sulfoxide 

(DMSO),  while methanol extract was dissolved in distilled water in order to obtain 

the final concentrations: (50, 25, 12.5, 6.25 , 3.1) mg/ml. The agar well diffusion 

method was used to determine antimicrobial activity of extract [10]. The culture 

medium was inoculated with one of tested microorganism suspended in nutrient broth. 

Six millimeters diameter wells were punched into the agar and filled with 0.1 ml of 

extract. The antimicrobial activity was determined by measuring diameter of 

inhibition zones in millimeter. Experiment was repeated three times and the mean of 

diameter of inhibition zones was calculated. Solvents were used as negative control. 

Results and discussion 

The present study was conducted to study the in vitro antimicrobial activity of 

methanol and hexane extracts of Citrullus colocynthis seeds on pathogenic bacteria 

and Candida albicans. The results showed antibacterial and antifungal activity as 

shown in Table (1,2). The different concentrations of methanolic extracts of Citrullus 

colocynthis seeds Table (1) produced inhibition zones against tested bacteria: Bacillus 



Journal of Biotechnology Research Center                                                     Vol.6 No.1 2012 

 

58 

 

subtilis followed by Staphylococcus aureus showed the highest sensitivity to the 

extract, it produced inhibition zones at concentrations ranging from (50-6.25) mg/ml. 

Streptococcus pyogenes and Listeria monocytogenes were sensitive  at concentrations 

ranging from (50-12.5) mg/ml. Proteus vulgaris was the more sensitive bacteria, 

followed by Klebsiella pneumoniae and Pseudomonas aeruginosa, they produced 

inhibition zones at concentration of (50-6.25) mg/ml. Escharichia coli was less 

sensitive, produce inhibition zones at concentrations of (50-25) mg/ml. There was no 

inhibition zone for Salmonella typhi and Enterococcus spp. for all concentrations 

were used. Candida albicans was sensitive to all different concentrations. Hexane 

extract of Citrullus colocynthis seeds was less active than methanolic extract. 

The antimicrobial activity of hexane extract was shown in Table (2). Staphylococcus 

aureus showed the highest sensitivity to the extract, it produced inhibition zones at 

concentrations ranging from (50-12.5)mg/ml. Streptococcus pyogenes, Listeria 

monocytogenes and Bacillus subtilis were sensitive at concentrations of (50-

25)mg/ml, while E.coli and K.pneumoniae were sensitive to 50mg/ml. 

Table (1): Antimicrobial activity of methanol extract of Citrullus colocynthis seeds 

ested micro organisms 

inhibition zone diameter (mm) 

concentrations (mg/ml) 

 

50 25 12.5 6.25 3.1 

Staphylococcus aureus 20 14 12 11 - 

Streptococcus pyogenes 13 12 10 - - 

Listeria monocytogenes 11 10 8 - - 

Bacillus subtilis 23 15 14 13 - 

Proteus vulgaris 16 13 12 9 - 

Escherichia coli 13 12 - - - 

Klebsiella pneumoniae 15 12 11 9 - 

Psendomonas aeruginosa 13 12 11 9 - 

Enterococcus spp. - - - - - 

Salmonella typhi - - - - - 

Candida albicans 21 17 15 14 13 

 

Table (2): Antimicrobial activity of Hexane extract of Citrullus colocynthis seeds 

 

There was no inhibition zones for S. typhi, Enterococcus sp and P. vulgaris. Candida 

albicans was sensitive to (50-12.5) mg/ml. 

Tested micro organisms 

inhibition zone diameter (mm) 

concentrations (mg/ml) 

 

50 25 12.5 6.25 3.1 

Staphylococcus aureus 12 9 7 - - 

Streptococcus pyogenes 10 8 - - - 

Listeria monocytogenes 8 7 - - - 

Bacillus subtilis 8 7 - - - 

Proteus vulgaris - - - - - 

Escherichia coli 8 - - - - 

Klebsiella pneumoniae 7 - - - - 

Psendomonas aeruginosa 8 7 - - - 

Enterococcus spp. - - - - - 

Salmonella typhi - - - - - 

Candida albicans 15 13 10 - - 
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Antimicrobial activity of extracts of fruits, leaves, stems and roots of citrullus 

colocynthis was observed against Bacillus subtilis, Bacillus pumilus, Staphylococcus, 

K. pneumoniae, and no activity was observed against P.aeruginosa, E. coli [12,13].                                                              

The mechanism of action of antimicrobial effects of the extracts is by their affect on 

basic and common key processes in the organisms,as the presence of glycosides 

which can get hydrolyzed to release phenolics which toxic to microbial pathogens 

[14] or impairment of variety of enzyme systems including those involved in energy 

production and structural component synthesis [15] 

The results showed Gram negative bacteria were to be more resistant than Gram 

positive bacteria, the resistance of Gram negative bacteria towards antibacterial 

substances is related to lipopolysacharides in their outer membrane. 

The principle of dissolving chemicals (like dissolves like) is usually to draw different 

types of chemical materials, for example ethanol is a polar solvents, it polar factor is 

up to 5.2 degrees. and based on the degree of passive electrons, so most polar 

compounds ethyl alcohol. On the other hand non polar solvent such as hexane was 

used for extraction which linked through Van der walls forces [16].  

Citrullus colocynthis seeds extracts also showed anti inflammatory activity [17] and 

anti diabetic effect [18]. This investigation indicated that Citrullus colocynthis used in 

herbal medicinal do possess antimicrobial activity against the microbes tested. These 

results can lead to further studies to isolate active compounds, and to study the 

activity against wider range of microorganisms with the goal of finding new 

therapeutic principles. 
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