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 Abstract 

Carrichtera annua a plant belonging to family Brassicaceae was evaluated for 

the antimicrobial activity against a number of microorganisms. The powdered 

plant was extracted with ethanol. The concentrated ethanol extract was tested 

against a number of fungi, gram positive and gram-negative bacteria. The results 

revealed that the extract showed a significant and promising activity towards 

Aspergillus fumigatus, Proteus vulgaris, Enterococcus faecalis and 

Staphylococcus aureus with inhibition zones equal 17, 15, 13 and 11 mm. 

respectively. Additionally, the minimum inhibitory concentration (MIC) was 

determined and illustrated that, the most susceptible organisms to C. annua were 

Aspergillus fumigatus and Proteus vulgaris with MIC of 2.5 mg/mL and 5 

mg/mL respectively. Therefore, C. annua could be considered as a promising 

source for effective antimicrobial agent. 
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1. Introduction  

The rapid development of microbial resistance 

against chemotherapeutic agents (mostly 

antibiotics) has emerged as one of the principal 

public health problems of the 21st century that 

threatens the effective prevention and treatment of 

an ever-increasing range of infections caused by 

microorganisms (Prestinaci et al., 2015; Atef et 

al., 2019). The reduced efficacy and increasing 

toxicity of synthetic drugs further aggravate this 

problem.   As a consequence, scientists are urgently 

seeking for more effective, safe, cheap, and 

available antimicrobial agents from various 

medicinal plants (Dzotam and Kuete, 2017; Atef 

et al., 2019) since, they have the ability to produce 

an arsenal of metabolites with unique and diverse 

bioactivities.  

   Brassicaceae is a family comprises about 350 

genera including about 3500 species (Sasaki et al.,  

  

2002). Consumption of Brassicaceae vegetables 

regularly is considered as a good supply of 

bioactive compounds and nutrients in the everyday 

diet (Shankar et al., 2019; Kaushik et al., 2000). 

All over the world, Brassicaceae vegetables are 

consumed as a valuable food. It is considered to as 

an excellent source of vitamins, amino acids, 

minerals, carbohydrates (Kaushik et al., 2000). 

Additionally, other phytochemicals such as 

flavonoids (De Pascale et al., 2007), phenolics 

(Cartea et al., 2010; Jahangir et al., 2009), 

alkaloids (Ramirez et al., 2020) and glucosinolates 

(Vallejo et al., 2014) were also reported. These 

phytochemicals contribute to a number of activities 

including antioxidant, anti-inflammatory (Ateya et 

al., 2016), anticancer (Hanahan et al., 2000), 

cardiovascular protective (Cartea et al., 2010), 

antipyretic and anti-vomiting (khan et al., 2013; 

Gulshan et al., 2012). Moreover, antimicrobial  
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activity was reported to a number of plants 

belonging to family Brassicaceae (Prasad, 2014). 

In the present study, Carrichtera annua a 

Brassicaceae plant was collected from Sinai, Egypt. 

The ethanolic extract of the plant was evaluated for 

its antimicrobial activity against selected 

microorganisms. 

 

2. Results and discussion: 
C. annua extract was prepared as mentioned in our 

previous study (Eltamany et al., 2020). Then the 

antimicrobial potential of the obtained extract was 

evaluated in vitro by qualitative method using agar 

well diffusion method described in El -Gaby et al., 

2018; and quantitative method (minimum inhibitory 

concentration) (MIC). The antibacterial assay was 

conducted against Bacillus subtilis NRRL B-543, 

Bacillus cereus RCMB 027 (1), Staphylococcus 

aureus ATCC 25923, Methicillin-Resistant 

Staphylococcus aureus (MRSA) and Enterococcus 

faecalis ATCC 29212 as examples of Gram-positive 

bacteria. While, Salmonella typhimurium ATCC 

14028 Escherichia coli ATCC 25922, Klebsiella 

pneumonia ATCC 13883, Proteus vulgaris ATCC 

13315 and Pseudomonas aeruginosa ATCC 27853 

were employed as examples of Gram-negative 

bacteria, using Gentamycin antibiotic as a reference 

broad spectrum antibacterial agent.  In addition, the  

 antifungal activity of C. annua was assessed 

against a representative panel of fungal strains i.e., 

Aspergillus fumigatus (filamentous fungi), Candida 

albicans (yeast) and Trichophyton rubrum RCMB 

065001 (Dermatophytes), using Ketoconazol as a 

reference antifungal medication. The extract was 

evaluated for the activity at a concentration of 

20mg/mL and inhibition zone diameter in mm was 

applied as a criterion for the antimicrobial activity. 

The observations are displayed in (Table 1). 

According to the obtained results, C. annua extract 

displayed variable in vitro antimicrobial effects. 

Interestingly, the tested extract showed remarkable 

antifungal potential against the Aspergillus 

fumigatus with a zone of inhibition of 17 mm while 

it was inactive against the other tested fungi. 

Moreover, the extract exhibited a promising 

antibacterial effect on Enterococcus faecalis, 

Staphylococcus aureus and Proteus vulgaris which 

was the highly susceptible organism to C. annua 

extract with a zone of inhibition of 15 mm compare 

to Gentamycin the reference antibiotic used in this 

study. Besides, C. annua showed a weak activity 

against Bacillus subtilis and Klebsiella pneumonia. 

In contrast the tested extract was inactive as an 

antibacterial agent on Bacillus cereus, (MRSA), 

Salmonella typhimurium, Escherichia coli and 

Pseudomonas aeruginosa.   

 

 

Table 1. Antimicrobial activity of C. annua ethanolic extract against an array of pathogens 

Tested organisms Zone of inhibition in (mm) 

C. annua extract 

(20mg/mL) 

Ketoconazole 

(1 mg/ml) 

 

Gentamycin 

(100 g/mL) 

 

Aspergillus fumigatus RCMB 002008 17 20 NT 

Candida albicans ATCC 10231 NA 20 NT 

Trichophyton rubrum RCMB 065001 NA 13 NT 

Staphylococcus aureus  ATCC 25923 11 NT 24 

Bacillus subtilis NRRL B-543 8 NT 26 

Bacillus cereus RCMB 027 (1) NA NT 25 

Methicillin-Resistant Staphylococcus aureus (MRSA) NA NT 15 

Enterococcus faecalis ATCC 29212 13 NT 26 

Salmonella typhimurium ATCC 14028 NA NT 18 

Escherichia coli ATCC 25922 NA NT 30 

Klebsiella pneumonia ATCC 13883 8 NT 21 

Proteus vulgaris ATCC 13315 15 NT 25 

Pseudomonas aeruginosa ATCC 27853 NA NT 27 

The test was done using the diffusion agar technique, well diameter:  6.0 mm, 100 µl was tested, Positive control for fungi: 

Ketoconazole (1 mg/ml), Positive control for bacteria: Gentamycin (100 g/mL) *NA: No activity, NT: Not tested. 
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Figure 1. Minimum inhibition concentration (MIC) of C. annua against selected pathogens 
 

 

The MIC of C. annua extract against the most 

sensitive organisms was determined using modified 

agar well diffusion method. The obtained results as 

shown in Figure 1 were consistent with those 

obtained from the previous antibacterial test in the 

present study. C. annua had the highest activity on 

Aspergillus fumigatus (MIC 2.5 mg/mL) followed 

by Proteus vulgaris (MIC 5 mg/mL) whereas the 

extract possessed the lowest activity on both 

Bacillus subtilis and Klebsiella pneumonia (MIC 20 

mg/mL). 

 

3. Conclusion 
In the present study, we have evaluated the 

antimicrobial activity of C. annua ethanolic extract. 

our observations revealed that C. annua could be a 

promising lead for the developments of effective 

therapeutic agents especially against Aspergillus 

fumigatus and Proteus vulgaris. Therefore, a future 

bioassay guided phytochemical study is need to 

isolate the bioactive compound then assess their 

activities as effective antibacterial and antifungal 

agents. 
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