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 عمى أنهاع البكتيريا الططرضة والكانديدا Carpobrotus edulisتأثير مدتخمص نبات الصبار 
، 3، مظى عبدالحطيد مريهيص3، حهاء احطد الظعيري 3، سظاء عطران طريم2، وليد الطظاشي1كريم جبريل كريم

 1نصرالدين رجب رحهمه

العمهم، جامعة مصراتهحياء، كمية حياء الدقيقة، قدم الأعضه هيئة تدريس شعبة الأ1  
مداعد باحث، مركز الأبحاث كمية العمهم، جامعة مصراته2   

حياء، كمية العمهم،  جامعة مصراتهحياء الدقيقة، قدم الأطمبة بكالهريهس، شعبة الأ3   
 

 الطدتخمص:
ندجة الخخهة. ىحه استخجمت كعلاج بجيل وتقميجي لعلاج إصابات الجمج والأ C. edulisأوراق نبات الربار      

عمى أنهاع من البكتيخيا والخسائخ جسعت من حالات  C. edulisالجراسة أجخيت لبحث مجى تأثيخ خلاصة أوراق 
مم في  6جار بحيث صشعت حفخ بقطخ اكميشيكية. تأثيخ الخلاصة تست دراستو بطخيقة الحفخ والانتذار خلال الأ

methylene blue  Muller Hinton glucose، بيشسا استخجم بالشدبة لمعدلات البكتيخية Hinton-Mullerجار أ

GMB)-agar (MH  ،50ضيف ألعدلات الخسائخµl طباق بالبكتيخيا من الخلاصة لمحفخ بالأطباق. بعج زراعة الأ
ظيخ أم وبعجىا حجد قطخ ىالة التثبيط. °73ساعة عشج درجة حخارة  42وحقن الحفخ بالسدتخمص حزشت لسجة 

       لشسه البكتيخيا مهجبة وسالبة الجخام وكحلك لمخسائخ السدتخجمة بيحه الجراسة. كانت مزادا   السدتخمص نذاطا  
aureus. S   ن أبالسدتخمص الخام مقارنة بباقي العدلات البكتيخية. من السذاىج في ىحه الجراسة  ىي الأعمى تأثخا

الشاجسة لو تأثيخ مثبط لشسه البكتيخيا والخسائخ ويسكن استخجامو لعلاج الآفات السهضعية  edulis. Cمدتخمص نبات 
 الخسائخ.  صابة بالبكتيخيا سالبة ومهجبة الجخام وأيزا  عن الإ

 نهاع من البكتيخيا، والخسائخ.أ، edulis. Cمدتخمص نبات : الكمطات الافتتاحية

 

Abstract:  

      The leaf of C. edulis used as a traditional alternative medicine for local skin and soft 

tissue infection treatment. This study was performed to investigate the effect of C. 

edulis extract on clinical bacterial isolates and yeast. Effect of the extract was done by 

agar well diffusion method where 6mm diameter holes were made on Muller Hinton agar 

in bacterial isolates while Muller Hinton glucose methylene blue agar (MH-GMB) was

 



 

 

 

 
used for yeast isolates, and 50µl of the extract was added into the holes. Inoculated plates 

were incubated for 24 hours at 37°C and the inhibitory zone was estimated. Antimicrobial 

activity of C. edulis extract was shown against all tested Gram-positive and negative 

bacterial isolates and yeast. S. aureus exhibited the highest susceptibility to the crude C. 

edulis extract compared to other tested bacterial isolates. In this study observation, C. 

edulis has an inhibitory effect on bacterial and yeast isolates and can be used as a topical 

treatment of lesions caused by Gram-positive and Gram-positive bacteria as well as 

yeast.   
Keywords: Carpobrotus edulis, Extract, Pathogenic Bacteria and Candida.  

   
Introduction: 

     Plants are widely used as a primary treatment in about 70-90% of the population in 

developing countries (Robinon & Zhang, 2011). In the rural area, traditional medicine is 

the only available treatment system, thus it is still popular and approved in these 

communities and most commonly used in treatment of skin lesions (Naidoo & 

Coopoosamy, 2011).  In India, herbal drugs wildly used to alleviate diabetes mellitus, 

liver disorders, and viral hepatitis. People usually seek traditional plant therapy when no 

or little benefit of modern health system was found (Tandon & Yadav, 2017).       

Carpobrotus edulis (C. edulis) world wild spreading plant, grows on sand soils and 

coastal dunes. Beside its uses as an ornamental plant and support native plants in the 

ecosystem, it still used in traditional medicine in some countries (Martins et al., 2010; 

Novoa & Gonzalez, 2014). Traditionally, C. edulis leaf extract used to reduce mucus 

membrane inflammation in respiratory and urinary tract also reduces water retention and 

alleviate urinary tract pains (Pirie et al., 2014). Sex active ingredient compounds in C. 

edulis have been identified; rutin, neohesperidin, hyperoside, cactichin, ferulic acid and 

semi-purified tannin fraction. Furthermore, in vitro, its crude extract found to have a 

selective antibacterial effectivity against tested pathogenic bacterial isolates; substantial 

inhibitory activity was reported against Moraxella catharralis (M. catharralis), 

Staphylococcus aureus (S. aureus) and Staphylococcus epidermidis (S. epidermidis) and 

negative antibacterial activity against Gram-negative tested group  (Van Der Watt & 

Pretorius, 2001). Barker and his colleagues when a plant studied for use as a traditional 

treatment, some criteria need to be considered: proof of plant usage as a treatment in the 

target population; clinical case for which it is used as a treatment as well as availability of 

the plant in the ecosystem  (Baker et al., 1995).  

In Misurata city, C. edulis used as an herbal medicinal plant in the treatment of 

dermatomycosis, wound, diabetic foot, and other skin lesion. It is available as a natural 

plant in coastal ecosystem, usually grow in sandy soil and hills. The plant crude extract 

applied directly on the affected area to accelerate wound healing, treat skin mycotic 

lesions, and diabetic foot infection medicament.    

This study aimed to evaluate the inhibitory effect of C. edulis crude and alcoholic extract 

on different pathogenic bacterial isolates and yeast. Also to estimate the association 

between tested bacterial isolates antimicrobial susceptibility and C. edulis inhibitory 

effect. 
  

 



 

 

 

 
Materials and methods: 

Area of study and lab work: 

     Misurata city, located in the north central area of Libya on the Mediterranean Sea 

coast. The plant leaves were collected from plants grow in the natural environment and 

sent to the laboratory for crude and alcohol extractions. Laboratory work was performed 

in the research center of the faculty of science and Misrata University and Misurata 

central private laboratory.  

Tested bacterial and yeast isolates: 

     Pathogenic bacterial and yeast isolates were provided by Central Misurata laboratory. 

In addition to Candida albicans (C. albicans) different groups of bacterial species were 

included, Gram-negative; Escherichia coli (E. coli), Klebsiella pneumonia (K. 

pneumonia) and Pseudomonas aeruginosa (P. aeruginosa) and Gram-positive; 

Staphylococcus aureus (S. aureus).  

Extracts of C. edulis:  

     Crude and alcoholic extract of C. edulis were used to investigate there inhibitory 

effect on previously mentioned isolates. Crude extract obtained by C. edulis leaf 

squeezing and collected concentered extract stored at 4C. Alcoholic extract was 

performed as following 40 grams of C. edulis leaf powder was added into 200 ml of 96% 

ethanol and in a conical flask and placed on a rotary shaker at 150 rpm for 24h.  The 

mixture of leaf powder and ethanol was filtered to separate the solid component from the 

fluids contains the solvent and active ingredients. The solvent was removed by a rotary 

evaporator and, the condensed C. edulis extract was collected and stored at 4C (Mbanga 

et al., 2010).  

Both extracts were stored in tightly closed dark containers at 4C for late uses. Obtained 

extracts (crude and alcoholic) were considered as 100% and dimethyl sulfoxide (DMSO) 

used to prepare 50%, and 75% concentrations.    

Evaluation of C. edulis antimicrobial activity: 

     Antimicrobial effect of the different concentrations (50%, 75% and 100%) of crude 

and alcoholic extracts were assayed by transferring 50l into 6mm holes made in 

Mueller-Hinton agar by sterile cork borer.  Of each tested bacterial isolates, three plates 

were used, each plate inoculated by bacterial isolates and contains the three 

concentrations and one for the DMSO as a control. All plates were incubated at 37C for 

24h. Inhibition zone was estimated as an average of the three inhibition zones reading of 

the triplicate. Susceptibility of C. albicans to C. edulis extracts was estimated as above 

mentioned except Muller Hinton glucose methylene blue agar (MH-GMB) (glucose 2% 

as nutrient support and methylene blue 0.5 g/ml) was used instead of Muller Hinton 

agar for better clearance of inhibition zone) (Usach et al., 2020).   

Data analysis:  

     To estimate the effects of the three concentration on the same tested bacterial isolate 

T-test was used, while ANOVA test was used to estimate the efficacy of one 

concentration on all tested bacterial isolates. The results considered significant when p 

value  0.05. Data analysis was performed by using Statistical Package for the Social 

Science (SPSS, USA) version 20 for Microsoft Windows. 

  

 



 

 

 

 
Results and Discussion:  

Effect of crude extract on tested bacterial isolates. 

Crude extract inhibitory effect was very clear on tested Gram-positive and Gram-negative 

bacterial isolates (table 1) and (figure 1). This observation indicates C. edulis extract 

contains antibacterial components.  

 

 
Figure 1: The inhibitory zone of alcoholic extract concentrations on S. aureus and E. coli 

isolates 

 

This study finding showed the crude extract had the highest growth inhibitory effect on S. 

aureus which recorded 26mm (Figure 1). Crude extract was significantly more effective 

in S. aureus growth inhibition compared to all alcoholic concentrations (P=0.004).   

 

Figure 2: Growth inhibition zone of alcoholic extract concentrations on C. albicans 

 

 

 



 

 

 

 

Table 1: Inhibitory effect of C. edulis crude extract and alcoholic extract concentrations 

on tested bacterial and C. albicans isolates.  

                    Extract type 

 

 

Bacterial and yeast isolates 

Alcoholic extract 
Crude 

extract 
DMSO 

50% 75% 100% 

S. aureus 11 12 13 26 0 

E.coli 12 12 13 10 0 

K. pneumonia 9 9 10 14 0 

P. aeruginosa 9 12 15 13 0 

C. albicans 11 11 13 18 0 

 

Alcoholic extract also showed growth inhibitory on tested bacterial isolates fluctuated 

between 9 t0 15 mm. Another study conducted in Tunisia which found C. edulis had 

inhibitory effect on Gram-positive bacterial isolates but had no effect on Gram-negative 

bacterial species (Meddeb et al., 2017). Different results on Gram-negative group of 

bacteria may due to different geographical area of C. edulis which could leads to different 

chemical components or tested bacterial isolates in Tunisia acquired some resistance 

factors to the extract.  

 
Figure 3: Inhibition zone diameter of crude and different alcoholic extract concentration. 

 

The highest inhibition of K. pneumonia growth, was shown at crude extract (14 mm). 

Similar finding was reported in a study conducted by Nayyef et al in 2020 where K. 

pneumonia was more sensitive to crude extract than other Gram-negative isolates 

(Nayyef et al., 2020).  Crude extract of C. edulis showed the highest antifungal activity.  

This study showed C. edulis had antimicrobial activity against tested bacterial and yeast 

isolates. Inhibitory effect against Gram-positive bacteria was higher than Gram-negative-

bacteria. Clinical studies are required to investigate the efficacy and safety of local 

application of the extract. 
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