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ABSTRACT 

 

The purpose of this research was to study the effects of aqueous and alcoholic extracts of Nasturtiumofficinale L. on 

the intestinal bacteria. Firstly we prepared the aqueous and alcoholic extracts of Nasturtium plant in soxhlet method. 

Then the dilutions of 20, 30, 50 and 100 milligram per milliliter of these extracts were prepared and used against the 

standard strains of Escherichia coli and Enterococcus faecalis in standard way and by disk diffusion method and 

MIC determination. The findings showed that the aqueous extract had a little effect close to zero on the bacteria. 

While, the alcoholic extract had more significant effect on both of the bacteria. Escherichia coli was more sensitive 

that Enterococcus faecalis. Intracellular tests seem necessary before the clinical usage of this extract. 

KEY WORDS:  Nasturtium officinale L., Escherichia coli, Arasbaran, Disk Diffusion Agar, Enterococcus faecalis 

___________________________________________________________________________________ 

INTRODUCTION 

 

Enterococci are negative catalase Gram-positive cocci and they are able to grow in the presence of 6.5 percent 

of salt and 40 percent of bile salts. These organisms are considered as the normalflora of the intestine in warm-

blooded animals such as human. The most common Enterococci involved in the human infections are Enterococcus 

faecalis (85 – 90) percent and faesium (5 – 10) percent which cause the urinary tract infections, wounds and 

endocarditis [1]. The Gram-negative Escherichia coli bacteria belongs to the Enterobacteriaceae family and has 

greatly grown and appeared in the form of new resistant strains as one of the main factors in creation of urinary 

tract, respiratory apparatus, digestive tract and nosocomial infections [2].This bacterium is considered as the most 

dominant factor of urinary infections, the most common factor of travel diarrhea and one of the most important 

pathogens causing nosocomial infections. The presence of this bacterium in the normal flora of the intestine of the 

society’s people and the nosocomial spaces has raised it as one of the main sources of transmission of drug 

resistance [3]. 

Nasturtium plant with the common scientific name of Nasturtium officinale L.isa plant belongs to Cruciferae or 

Brassicaceae family. The main home of this plant was the central and western Europe but today, it has been spread 

all over the world such as Asia, Europe and all over North America and it has a long history as a medicinal 

plant.Nasturtium has many chemical and influential compounds like quercetin flavonoids, beta-carotene carotenoids, 

lutein, xi-xanthine and vitamin C. Quercetin has anti-fungal and anti-bacterial properties [4]. The anti-lung-cancer 

effect has been proposed for this plant in new studies [5]. Also this plant inhibits the release of histamine and 

increases the intracellular free concentration in Calcium and decreases the oxidative metabolites of acetaminophen 

[6].  

The current study tries to investigate the antibacterial property of the Nasturtium officinale L. against Escherichia 

coli and Enterococcus faecalis bacteria. 
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MATERIALS AND METHODS 

 

This experimental-laboratory research was done in 2014 in the microbiology laboratory of Islamic Azad 

University of Ahar. The medicinal plant Nasturtium with the scientific name of Nasturtium officinale L. was 

collected from meadows and forests of Arasbaran and was cooled far from sunlight and in room temperature. The 

aqueous and alcoholic extracts of the plant were extracted in soxhlet method. 5% dimethyl sulfoxide was prepared 

from the obtained extracts in concentrations of 20, 30, 50 and 100 mg/ml and it was used against the selected 

intestinal bacteria in disk diffusion method and MIC/MBC determination. 

Distilled water was used in order to prepare the aqueous extract and pure methanol was used to prepare the 

alcoholic extract. The bacterial suspension of  0.5McFarland was developed through the Muller-Hinton Agar 

medium in disk diffusion method to do Antibiogram. After that blank disks were placed in the concentrations of the 

prepared extract for 1 hour for the extract to be absorbed by these disks. Then, disks were incubated for an hour in 

order to be dried and then they were placed 2 centimeters distant from each other on the medium. The plates were 

incubated for 24 hours and after that they were investigated in terms of bacteria growth inhibition zone [7]. 

Also the dilutions of 100, 50, 25, 12.5, 6.25, 3.125, 1.56 and 0.78 mg/ml were prepared in order to determine 

MIC. Then the bacterial suspension was added to the pipes and they were incubated for 24 – 48 hours. After this 

time, the pipe with the least amount of extract and no opacity was considered as MIC. In order to determine it, MBC 

was transferred from the pipes without growth to plates with Muller-Hinton Agar and was inoculated, the plates 

were investigated after 24 – 48 hours of incubation and the plate with the least concentration of the extract and no 

colony had grown in it was considered as MBC [8]. 

 

RESULTS 

 

The results obtained from this research prove the antibacterial effect of methanol and aqueous extract of the 

Nasturtium officinale L. on both of the pathogenic intestinal bacteria of Escherichia coli and Enterococcus faecalis. 

The results are shown in tables 1 and 2. 

 

Table 1.The Inhibition zone diameter of bacterial growth in disk diffusion and MIC/MBC amount of the 

aqueous extract of Nasturtium officinale L. 
Aqueous extract  

Bacteria  

20  30  50  100  Negative control 

(Distilled water)  

Positive control 

(Gentamicin)  

MIC 
 

MBC  
  

Escherichia coli  _  _  5  8  _  20 50  100  

Enterococcus faecalis  _  _  _  4  _  18  100  _  

*The extract concentration and MIC and MBC amount are in milligram per milliliter 

*The inhibition zone diameter is in millimeters 

 

Table 2.The Inhibition zone diameter of bacterial growth in disk diffusion and MIC/MBC amount of the 

Methanolic extract of Nasturtium officinale L. 
Aqueous extract  

Bacteria  

20  30  50  100  Negative control 

(Distilled water)  

Positive control 

(Gentamicin)  

MIC 
 

MBC  
  

Escherichia coli  13  14  16.64  19.32  _  20 6.25  12  

Enterococcus faecalis  10  12  14.20  17  _  18  25  50  

*the extract concentration and MIC and MBC amount are in milligram per milliliter 

*The inhibition zone diameter is in millimeters 

 

DISCUSSION 

 

Herbal essence and extract is used in foods, drugs and natural therapies supplements for more than thousands 

of years [9]. The plant extracts are new sources of the antibacterial compounds against the pathogen bacteria and the 

library studies have determined the effect of herbal on stopping the bacterial growth so that this effect can be 

classified in three categories of weak, average and strong. 

The results of the current study indicate that the aqueous extract of the Nasturtium plant has a little influence 

on the desired bacteria and they just indicated the growth inhibition zone in high concentrations. The effect of this 

extract on Escherichia coli bacteria is a little more compared to Enterococcus faecalis bacteria. Also after 

investigating the effect of methanol extract of the Nasturtium plant, it can be said that this extract has a significant 

influence on both of the bacteria so that in higher dilutions like 100 milligram per milliliter the zone has a similar 

inhibition growth with the gentamicin antibiotic. 
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Also it can be concluded from the results of this extract that Escherichia coli bacteria was more sensitive that 

Enterococcus faecalis bacteria. Different studies have been done so far about the anti-cancer, anti-diabetic and other 

properties of the Nasturtium plant and also a significant number of studies have been done about the influence of 

different extracts on the intestinal bacteria. 

In 2007, Shahrokhi et al. indicated that using the aqueous extract of the Nasturtium plant decreases the glucose 

of plasma in the diabetic animal [10], while in this research the antibacterial effect of the aqueous extract of 

Nasturtium plant was examined. 

In another study, Dadash Beygi et al. (2010) investigated the antibacterial effect of basil plant on Escherichia 

coli and Pseudomonas aeruginosa and the results of that study also proved the influence of the Nasturtium plant 

extract on Escherichia coli [7]. 

 

Conclusion 

After doing this practical work, it can be concluded that the methanol extract of Nasturtium can be an 

influential opening in treating intestinal diseases. Intracellular tests (in vivo) seem necessary before the clinical 

usage of this extract. 
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