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Abstract: Antibacterial activity of ethanolic and aqueous extracts of Capsella Bursa were carried out against eight different 

species of bacteria, Gram-positive Staphylococcus aureus and Enterococcus fecalis and Gram-negative Escherichia coli, 

Proteus vulgaris, Serratia marcescens,Acinitobacter bumani, Klebsiella pneumoniae and Pseudomonas aeruginosa. It is 

active antibacterial only against gram-negative bacteria. The ethanolic and aqueous extract from the same plant showed 

different activities; the aqueous extract (hot) showed the same or greater activity than the ethanolic extract. by disc diffusion, 

hot aqueous extract 2000 and 3000 µg/ml inhibition zone was observed against five gram negative pathogens in almost 

similar pattern . Ethanolic extract was active only against Ps.aeruginosa and K. pneumoniae. The MIC and MBC values of the 

ethanolic and aqueous extract of Capsella Bursa was active against most bacteria. All isolates were tested by different con-

centration of sub-MIC of aqueous and ethanolic extracts give different activities of these concentrations to inhibit or omitting 

the ability of those isolates to produce virulence factors (DNase, Haemolysin production and Lipase production). Finally, the 

Broth dilution assay showed larger activity than the disc diffusion method. 
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1. Introduction 

The traditional medicinal methods, especially the use of 

medicinal plants, still play a vital role to cover the basic 

health needs in the developing countries and the use of 

herbal remedies has risen in the developed countries in the 

last decades (7). Plants have the major advantage of still 

being the most effective and cheaper alternative sources of 

drugs (11). The local use of natural plants as primary health 

remedies, due to their pharmacological properties, is quite 

common in Asia, Latin America and Africa (4). 

The importance of medicinal plants against pathogenic 

bacteria is well known (21). In this regard, according to the 

abundance and high potential growth Cpsella bursa pastoris 

plant in, this plant was selected until according to high po-

tential of medicinal plant were use for against with some 

pathogenic bacteria. Capsella with the scientific name of 

Capsella bursa-pastoris is plant on or two years of the cru-

ciferae family; plant genus name is taken from the word 

“capsella” means a bag plant. 

Living organisms are unknown complex mixtures having 

a potentially large number of secondary metabolites. The 

most valuable drugs in use have been obtained from bio 

resources. Many new natural product-originated bioactive 

compounds effective in treating several diseases have been 

isolated from different plants, and microorganisms. They are 

unknown complex mixtures having a potentially large 

number of secondary metabolites. The simplest assays are 

the ones based on the mechanisms of action of a known drug 

(12). 

In nature, plants interact with many different microbes. 

Some of these relationships are very complex, requiring the 

formation of unique structures composed of both microbe 

and plant gene products at the plant–microbe interface. 

Nitrogen-fixing bacteria and mycorrhizal fungi are two 

examples of microorganisms that have complex interactions 

with plants that greatly enhance plant growth. In recent years, 

a wealth of knowledge has been discovered about the mi-

crobial components essential to plant–microbe interactions 

(e.g., nodulation genes in Rhizobium and virulence genes 



 American Journal of BioScience 2013, 1(1) : 6-10 7 

 

from numerous bacterial pathogens). Likewise, our under-

standing of the plant genes necessary for resistance to var-

ious pathogens has taken tremendous strides with the clon-

ing of resistance genes from several plant species (26). 

This research has been focused to develop bioactive 

compounds from Iraqi plants as leads for drug candidates. 

Iraq is one of the richest countries in the world for biological 

sources depending on different geographical, ecological, and 

aquatic environments. 

Capsella bursa-pastoris (L.) Medik., Brassicaceae, com-

monly known as shepherd's purse, is a wild plant, whose 

young leaves and roots have been used as an edible vegeta-

ble, eaten raw or cooked in some countries (Zennie & Og-

zewalla, 1977; Kweon et al., 1996). The nutritional compo-

sition of this species, including minerals, vitamin A, ascor-

bic acid, proteins, linoleic acid and ω3 polyunsaturated fatty 

acids, is considered to be beneficial to human health (Zennie 

& Ogzewalla, 1977; Guil-Guerrero et al., 1999). 

2. Materials and Methods 

2.1. Plant Material 

Capsella Bursa used in the traditional medicine by Iraqi 

people, were obtained from one source in Baghdad, Iraq. 

Specimen of plant was preserved and kept at the laboratory. 

According to their ethno pharmacological usages, plant used 

in this study was the same as used in herbal medicine. 

2.2. Plant Extraction 

2.2.1. Preparation of Aqueous Plant Extracts 

Preparation of aqueous extract of Capsella Bursa was 

prepared according to the procedure that has been reported 

by Ekwenye and Njkou (2006) with some modified. A plant 

material was washed individually with clean sterile water 

and oven-dried for one hour at 160oC. 300g each of respec-

tive dry plant material was blended into fine powder and 

soaked in 150mls of distilled water (cold water extract), 

boiling water (hot water extract) for 24hrs. The slurry ob-

tained was left in clean, sterile glass container and shaken 

vigorously to allow for proper extraction. The slurry was 

filtered using a sterile muslin cloth after which the extract 

obtained was air dried and stored at 4oC until required ac-

cording to the method of 

2.2.2. Ethanol Extract 

Dried of Capsella Bursa was reduced to a fine powder 

with a mechanical grinder. The powder plant material (200 g) 

was soaked in 3 l of 80% ethanol and stand for 3 days. The 

extract was concentrated to dryness and stored at a temper-

ature of – 4oC until use. Ratheesh and Helen (2007). 

2.3. Microbial Cultures 

Plant extracts were assayed for antimicrobial activity 

against eight species of bacteria was used as test microor-

ganisms. The bacterial strains included Gram-positive Sta-

phylococcus aureus and Enterococcus fecalis; 

Gram-negative Escherichia coli, Proteus vulgaris, Serratia 

marcescens, Acinitobacter bumani, Klebsiella pneumoniae 

and Pseudomonas aeruginosa.. All microorganisms were 

clinical isolates, obtained from the Microbiology Laboratory 

at Department of Biology, collage of Science, University of 

Al-Mustansiryah, Iraq, and very carefully identified using 

standard microbiological methods. 

2.4. Inoculum Preparation 

Mueller-Hinton broth was applied for growing and di-

luting the microorganism suspensions. Bacterial strains were 

grown to exponential phase in Mueller-Hinton broth at 37 °C 

for 18 h and adjusted to a final density of 108 CFU/ml by 

diluting fresh cultures and comparing with McFarland den-

sity. 

2.4.1. Antibacterial Activity Tests 

Determination of Minimum inhibitory concentration 

(MIC) and Minimum bactericidal concentration (MBC) 

Broth dilution assay was carried out according to [Hassan 

etal.,2009]. MIC was determined by micro-dilution method 

using serially diluted (2 folds) plant extracts according to the 

National Committee for Clinical Laboratory Standards 

(NCCLS) (National Committee for Clinical Laboratory 

Standards, 2000). MIC of the extracts was determined by 

dilution of Capsella Bursa of various concentrations of 150, 

300, 600, 1200, 2400, 4800 µg/ml respectively. Equal vo-

lume of each extract and nutrient broth were mixed in a test 

tube. Specifically 0.1 ml of standardized inoculums 

(108cfu/ml) was added in each tube. The tubes were incu-

bated aerobically at 37oC for 18-24 h. Two control tubes 

were maintained for each test batch. These included antibi-

otic control (tube containing extract and growth media 

without inoculums) and organism control (tube containing 

the growth medium, saline and the inoculum). The lowest 

concentration (highest dilution) of the extract that produced 

no visible bacterial growth (no turbidity) when compared 

with the control tubes were regarded as MIC. However, the 

MBC was determined by sub-culturing the test dilution on to 

a fresh drug free solid medium and incubated further for 

18-24 h. The highest dilution that yielded no signal bacterial 

colony on the solid medium was taken as MBC. The highest 

concentration of antibiotics that allowed the growth of bac-

teria was considered as SIC. Ability of the curing agent to 

cure plasmid was evaluated at SIC. 

2.4.2. Agar Diffusion Assay 

The dried plant extracts were dissolved in 85% ethanol to 

a final concentration of 500, 1000, 2000 and 3000 µg/mL 

and sterilized by filtration through a 0.45 µm membrane 

filter. Agar disc diffusion assay was then carried out ac-

cording to (9) using inoculums containing 108 bacterial cells 

on MH agar plates (1 mL inoculum/plate). The discs (di-

ameter, 6 mm) were each impregnated with 50 µl of extract 

(2 µg /disc) at a concentration of 500, 1000 ,2000 and 3000 

µg/mL, placed on the inoculated agar, and incubated at 37 º 

C for 24 h. Each test was carried out in triplicate with con-
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2.4.3. Detection of Microbial Virulence factors 

To determine production of lipases, DNase and Hemoly-

sin detection, all bacterial isolates were plated on agar plates 

containing the appropriate substrates as described below. 

Production of Lipase was assessed using single-layer agar. 

Single-layer agar consists of 5% (wt/ vol) clarified butterfat 

and 1:7,500 Victoria blue B blended into tryptic soy agar 

(Difco). After incubation at 37°C for up to 5 days, plates 

were observed for the presence of colonies surrounded by 

dark blue zones. DNase production was determined on 

DNase count agar containing 10% Toludin blue (Difco) and 

1000µg/ml Cephalotin (Al-Razi). After incubation at 37°C 

for 24 hours, plates were observed for the presence of colo-

nies surrounded by clearance zones. Hemolysin detection 

was determined on blood agar plates (Mast, England), after 

incubation at 37°C for 24 hours, plates were observed for the 

presence of hemolytic surrounded the colonies (2). 

2.4.4. Effect of Sub- MIC on Microbial Virulence Factors 

Production 

All local bacterial isolates were growing in sub –MIC of 

each plant, after incubation at 37°C for 24 hours, transferred 

on agar plates containing the appropriate substrates for vi-

rulence factor detection. The highest concentration of anti-

biotics that allowed the growth of bacteria was considered as 

Sub- MIC. (Lorian, 1991) 

3. Results and Discussions 

The traditional healers use primarily water as the solvent, 

but we found in this study that plant extracts prepared with 

ethanol as solvents provided more consistent antimicrobial 

activity, as also reported earlier (1; 9). The antibacterial 

activity of Capsella Bursa against eight selected pathogens is 

shown in Table 1. One isolate (Ps.aeruginosa) produced 

zones of inhibition in the Kirby-Bauer analysis until 2000 

µg/ml of the aqueous extracts .This might have resulted from 

the lack of solubility of the active constituents in aqueous 

solutions (hot and cold water extracts). Alternatively, active 

compound(s) may be present in insufficient quantities in the 

crude extracts to show activity with the dose levels em-

ployed (13).in 3000 g/ml inhibition zone was observed 

against five pathogens in almost similar pattern E.coli, 

A.bumanii, S.marcescence, Ps.aeruginosa and 

K.pneumonia. 

Table 1. Antibacterial activity of Capsella Bursa extracts on the test or-

ganisms. 

Extract (µg/ml) / Zone of inhibition (mm) 

3000 2000 1000 500 
 

EE WC WH EE WC WH EE WC WH EE WC WH 

0 0 0 0 0 0 0 0 0 0 0 0 
Staph.  

aureus 

0 0 0 0 0 0 0 0 0 0 0 0 St.fecalis 

0 12 0 0 12 0 0 0 0 0 0 0 E.coli 

0 12 19 0 11 17 0 0 0 0 0 0 A.bumanii 

0 11 0 0 10 0 0 0 0 0 0 0 
S.marcescenc

e 

0 0 0 0 0 0 0 0 0 0 0 0 Pr.mirabilis 

13 19 10 13 12 0 12 0 0 0 0 0 Ps.aeruginosa 

12 14 0 10 12 0 0 0 0 0 0 0 K.pneumonia 

WH: hot water extract WC: cold water extract EE: ethanol extract. 

On the other hand, Ethanolic plant extracts in 300 µg/ml 

showed some activity only against Ps.aeruginosa (13 mm) 

and K. pneumoniae (12mm), while resistant to other bacteria 

in the study Table1. Aksoy etal. (3) Referred that Capsella 

Bursa has antibacterial activity. Moreover, it can be used to 

treat urinary infections with haematuria, and menorrhagia. 

The polypeptides have a contractile action on the uterus. It is 

also of benefit in the treatment of hemorrhoids and varicose 

veins. The flavonoids have an anti-inflammatory action and 

the tannins are astringent. Capsella is an effective treatment 

for diarrhoea. It is also diuretic, due in part to the presence of 

mustard oil. Weak antibacterial activity mainly towards 

Gram-positive organisms has been reported Wikipidia (14). 

Whereas Park etal (10) referred to glycine rich of Capsella 

bursa have strong antibacterial activity against gram nega-

tive bacteria. While active ingredient of Capsella bursa is 

probable Tannic acid (6). 

The MIC and MBC value of the cold water extract of 

Capsella Bursa was active against most bacteria and the 

MIC value range from 1200-2400 µg/ml, against 

Ps.aeruginosa and K.pneumonia was 1200 µg/mL while 

MBC was 2400 µg/mL and 4800 µg/mL respectively. While 

the MIC and MBC value against E.coli and S.marcescence 

in order 2400 µg/mL and 4800 µg/mL (Table 2). While the 

MIC and MBC value of hot water extract was active only 

against A.bumanii was 2400 and 4800µg/mL respectively 

Table2 .On the other hand the same ethanolic extract value 

of MIC and MBC against Ps.aeruginosa was 1200 µg/mL 

and K.pneumonia was 2400 µg/mL Table2. Iraqi Capsella 

Bursa demonstrates activity against the most prevalent 

gram-negative bacteria namely E. coli and Ps.aeruginosa 

comparable with gram- positive bacteria. This result 

matching with Park etal. (10) They noticed that Capsella 

Bursa has antimicrobial peptides exhibit antimicrobial ac-

tivity against Gram-negative bacteria. Lans etal. (8) referred 

the Wounds and injuries are treated with Capsella bursa. 

All bacterial strains were tested to see the ability to pro-

duce number of virulence factors which are: DNase, Hae-

molysin production and Lipase production. 

Results showed that isolates of S.marcescence, 

Ps.aeruginosa and K.pneumonia have the ability to produce 

DNase enzyme , while E.coli and A.bumanii loss that abili-

ty. Except A.bumanii which show haemolysin production. 

On the other hand all isolates showed ability to produce 

lipase except K.pneumonia. After all, that the positive viru-

lence factor production isolate were tested by different 

concentration of sub-MIC of acqucous and ethanolic ex-

tracts to see the activity of these concentration to inhibit the 
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ability of those isolates to produce virulence factors. 

Table 2. Minimum Inhibitory Concentration and Minimum Bactericidal 

Concentration of extracts of Capsella Bursa. 

MBC(µg/ml) MIC (µg/ml) 
Organism 

EE WC WH EE WC WH 

+++ +++ +++ +++ +++ +++ Staph. Aureus 

+++ +++ +++ +++ +++ +++ St.fecalis 

+++ 4800 +++ +++ 2400 +++ E.coli 

+++ +++ 4800 +++ +++ 2400 A.bumanii 

+++ 4800 +++ +++ 2400 +++ S.marcescence 

+++ +++  +++ +++ +++ +++ Pr.mirabilis 

2400 2400 +++ 1200 1200 +++ Ps.aeruginosa 

2400 2400 +++ 1200 1200 +++ K.pneumonia 

WH: hot water extract WC: cold water extract EE: ethanol extract +++: 

Heavy bacterial growth. 

Results of Sub-MIC test of ethanolic extract of Capsella 

Bursa showed ability to loss the character of DNase pro-

duction in Ps.aeruginosa , S.marcescence and 

K.pneumonia ,while S.marcescence , Ps.aeruginosa and 

K.pneumonia loss the character in hot aqueous extract, the 

cold a aqueous extract didn’t show any effect on the above 

virulence factor Table 3. 

Table 3. Effect of plant extracts sub-MIC on virulence factor (DNase) of 

microorganisms. 

K.pneumoni

a 
Ps.aeruginosa S.marcescence A.bumanii E.coli Plant 

extraction 
A B A B A B A B A B 

- + - + - + - - - - WH 

+ + + + + + - - - - WC 

+ + + + + + - - - - EE 

WH: hot water extract WC: cold water extract EE: ethanol extract +: 

Production - : No production A: after effecting B: before effecting. 

On the other hand the ethanolic extract of Capsella Bursa 

showed the same ability that had been shown by the hot and 

cold aqueous extracts about haemolysin production, all 

isolates were not affected by Capsella Bursa Table 4. 

Table 4. Effect of plant extracts sub-MIC on virulence factor (Hemolysin) of 

microorganisms. 

K.pneumoni

a 
Ps.aeruginosa 

S.marcescenc

e 
A.bumanii E.coli Plant 

extraction 
A B A B A B A B A B 

- - - - - - + + - - WH 

- - - - - - + + - - WC 

- - - - - - + + - - EE 

WH: hot water extract WC: cold water extract EE: ethanol extract +: 

Production - : No production A: after effecting B: before effecting. 

While E.coli loss the ability to produce Lipase enzyme in 

cold aqueous extract. Where as production of this enzyme 

was not affected in any studied strain when Sub – MIC on 

ethanolic and cold aqueous extracts was done Table 5. 

Table 5. Effect of plant extracts sub-MIC on virulence factor (Lipase) of 

microorganisms. 

K.pneumonia Ps.aeruginosaS.marcescenceA.bumaniiE.coliPlant ex-

traction A B A B A B A B A B 

- - + + + + + + + + WH 

- - + + + + + + - + WC 

- - + + + + + + + + EE 

WH: hot water extract WC: cold water extract EE: ethanol extract +: 

Production - : No production A: after effecting B: before effecting. 

All the previous observation reveals the great effect of 

Capsella Bursa hot water extract sub-MIC on bacterial vi-

rulence factors than ethanolic extract ,while cold water ex-

tract has less activity. Choi and Lee (5) reported that the 

number of volatile compounds of Capsella bursa was re-

sponsible of antibacterial effects. Our data agree with this 

result, although it is inhibition to bacterial virulence factor.  

Disclosure of a novel curing agent for several virulence 

factors derived from plant is significant, since most of nat-

ural products are non-toxic to human and environment. The 

concentrations of the curing agents used in this study were 

sub-inhibitory (Sub-MIC), whereas bacteria were already 

resistant to these concentrations (MIC). 
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