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ABSTRACT 
 
Screening of ethnobotanical plants is a pre-requisite to evaluate their therapeutic potential, and it can lead to 
the isolation of new bioactive compounds. The crude extracts of four medicinal important plants (Vaccinium 
macrocarpon, Tribulus terrestris, Chichorium intybus and Fumaria indica) were tested against gram-negative 
(Shigella sonnei, Escherichia coli, Pseudomonas aeruginosa and Salmonella) and gram-positive (Bacillus 
subtilis and Staphylococcus aureus) using the agar disc diffusion method. Our results demonstrate that the 
ethanol extract of V. macrocarpon displayed antimicrobial activity against S. aureus (+), B. subtilis (+), E. coli 
(-), P. aureginosa (-). T. terrestris was highly active against S. aureus (+), B. subtilis (+) and P. aeriginosa. 
C. intybus was highly active against P. aureginosa (-), B. subtilis (+). F. indica was highly active against B. 
subtilis (+). The ethanolic extract of V. macrocarpon, T. terrestris, C. intybus and F. indica are suitable 
candidates for the development of novel antibacterial compounds. 
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INTRODUCTION 
 
Medicinal plants have been used to treat various ailments 
since ancient time. It enables traditional healers to 
develop effective therapies against various ailments. It 
has been estimated that nearly 80% of the world 
population depends on the plant based medicine for their 
health care and similar trends were reported from India 
and Pakistan, where a large population of rural peoples 
and tribals rely heavily on the use of traditional plants for 
physical and psychological health needs. Due to safety 
and cost effectiveness, the usage of plants in traditional 
as well as modern medicine is on the increase. This 
report is a preliminary investigation on the antibacterial 
activity of Vaccinium macrocarpon, Tribulus terrestris, 
Chichorium intybus and Fumaria indica. Abbasoglu and 
Tosun (1994) has reported the antimicrobial activity of T. 
terrestris L. growing in Turkey. F. indica is diuretic, 
lithotriptic, antiseptic, antibiotic and is used to treat liver 

disorders (Rao and Mishra, 1998). These plants are 
prescribed to treat urinary tract infections. C. intybus is 
used in liver and urinary tract problems (Ahmed et al., 
2003). The selection of the plants screened was based 
on the reports of their uses by the herbal physician on 
various ailments. 
 
 
MATERIALS AND METHODS 
 

Plant collected from different source such as Cranberry ( V. 
macrocarpon) powder was get by YAXX International, USA. T. 
terrestris, C. intybus, F. indica were purchased from Jodia Markete 
Karachi. All the plant drugs were identified and authenticated by 
Prof. Dr. Usman Ghani Khan, Hamdard Al-Majeed College of 
Eastern Medicine, and Basic Clinical Sciences, Faculty of Eastern 
Medicine, Hamdard University, Karachi. All the drugs were cleaned 
thoroughly and ground to powder form. It was passed through a 
sieve to obtain the fine powder. Then, extracts were made in  
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methanol. 
 
 
Collection, isolation, purification and identification of 
pathogenic organisms 
 
The bacteria that were used were obtained from the Department of 
Biological and Biomedical Sciences, Aga Khan University, Karachi. 
These were gram-negative (Shigella sonnei, Escherichia coli, 
Pseudomonas aeruginosa and Salmonella) and gram-positive 
(Bacillus subtilis and Staphylococcus aureus). The organisms were 
maintained on stock culture agar. 
 
 
Disc diffusion assay 
 
Whatman filter paper discs of 5 mm were made with the paper 
punch. Discs are loaded with the test compounds in different 
concentrations (100 to 200 µg/disc). Nutrient agar was prepared at 
concentration of 1.8 g/L and autoclaved at 121°C for 15 min at 15 
psi. After cooling to 40°C, nutrient agar was poured into Petri plates 
that were already sterilized in hot air oven under the aseptic 
conditions. Then media was allowed to solidify at room 
temperature. After the solidification of nutrient agar, bacterial 
culture was inoculated by streak plate method. Later, compound 
loaded discs were placed in Petri plates. Incubation of plates was 
done at 37°C for 24 h. Zone of inhibition was measured in mm. All 
experiments were done in triplicate and with respective controls. 
 
 
RESULTS 
 
Antibacterial activity of V. macrocarpon was highly active 
( zone of Inhibition > at 2 mg/ml after 48 h against S. 
aureus (+), B. subtilis (+), E. coli (-), P. aureginosa (-) and 
was slightly active (zone of inhibition 10 to 15 mm) 
against S. typhi (-) Shigella (-) as shown in Table 1. 
Antibacterial activity of T. terrestris was highly active 
against S. aureus (+), B. subtilis (+), P. aeriginosa (-) and 
was moderately active against E. coli (-), slightly active 
against S. typhi (-). Shigella (-) as shown in Table 2. 
Antibacterial activity of C. intybus was highly active 
against P. aureginosa (-), B. subtilis (+), moderate active 
against S. aureus (+), slightly active against S. typhi (-), 
Shigella (-) and was inactive against E. coli. Antibacterial 
activity of F. indica was highly active against B. subtilis 
(+), moderately active against P. aureginosa (-), S. typhi 
(-), E. coli (-), S. aureus (+), and was less active against 
Shigella (-). The result of the assay with different extract 
of medicinal plants disk method shows significant 
antibacterial activity at 2 mg/ml. There was a gradual 
increase in activity as the concentration increases from 1 
to 2mg/ml. 
 
 
DISCUSSION 
 
Antimicrobial activity of the extracts of four plants 
belonging to different families has been evaluated in vitro 
against six bacterial species known to cause urinary tract 
infections. All the studied plants showed antimicrobial 
activity. The results indicated that the crude extracts of all  

 
 
 
 
Table 1. Antibacterial activity of Vaccinium macrocarpon. 
 

Test organism 

Extract 

1 mg/ml 
 

2 mg/ml 

24 h 48 h 24 h 48 h 

S. aureus  (+) ++ ++  ++ +++ 

B. subtilis (+) ++ +++  +++ +++ 

E. coli (-) ++ ++  +++ +++ 

S. typhi (-) - -  - + 

Shigella (-) - +  - + 

P. aureginosa (-) ++ +  +++ +++ 
 

-  Inactive (< 10 mm); + Slightly active (zone of inhibition 10 to15 
mm); ++ Moderately active (zone of inhibition 16-20 mm); +++ Highly 
active (zone of inhibition > 21 mm). 

 
 
 

Table 2. Antibacterial activity of Tribulus terrestris 
 

Test organism 

Extract 

1 mg/ml 
 

2mg/ml 

24 h 48 h 24 h 48 h 

S. aureus (+) ++ ++  +++ +++ 

B. subtilis (+) ++ +++  +++ +++ 

E. coli (-) ++ ++  ++ ++ 

S. typhi (-) + -  - + 

Shigella (-) ++ +  - + 

P. aureginosa (-) ++ ++  +++ +++ 
 

-  Inactive (< 10 mm); + Slightly active (zone of inhibition 10 to15 
mm); ++ Moderately active (zone of inhibition 16-20 mm); +++ Highly 
active (zone of inhibition > 21 mm) 

 
 
 

the species studied showed antibacterial activities 
towards the gram-positive and negative bacteria. 
Infections caused by P. aeruginosa especially those with 
multi-drug resistance, are among the most difficult to treat 
with conventional antibiotics. In our study, the growth of 
P. aeruginosa was remarkably inhibited by the ethanol 
extract of V. macrocarpon (2 mg/ml). Our results 
demonstrate that the ethanol extract of V. macrocarpon 
displayed antimicrobial activity against S. aureus (+), B. 
subtilis (+), E. coli (-) and P. aureginosa (-) as shown in 
Table 1. Cranberries (V. macrocarpon) is prescribed in 
preventing urinary tract infections. In one study, a group 
of proanthocyanidins (PACs) with A-type linkages were 
isolated which exhibit bacterial anti-adhesion activity 
against uropathogenic E. coli strains. These PAC inhibit 
P-fimbriae synthesis and induce a bacterial deformation. 
This activity was demonstrated on both antibiotic 
susceptible and resistant bacteria (Lavigne et al., 2007). 
T. terrestris was highly active against S. aureus (+), B. 
subtilis (+), P. aeriginosa (-) (Table 2). Firas and Hasan 
(2008) investigated antimicrobial activity of organic and 
aqueous extracts from fruits, leaves and roots of T. 
terrestris L. against 11 species of pathogenic and non-
pathogenic microorganisms: S. aureus, B. subtilis, B.  



 

 
 
 
 
Table 3. Antibacterial activity of Chichorium intybus. 
 

Test organism 

Extract 

1 mg/ml 
 

2mg/ml 

24 h 48 h 24 h 48 h 

S. aureus (+) + +  + ++ 

B. subtilis (+) ++ +++  +++ +++ 

E. coli (-) - -  - - 

S. typhi (-) - -  - + 

Shigella (-) - +  - + 

P. aureginosa (-) ++ ++  +++ +++ 
 

-  Inactive (< 10 mm); + Slightly active (zone of inhibition 10 to15 
mm); ++ Moderately active (zone of inhibition 16-20 mm); +++ Highly 
active (zone of inhibition > 21 mm). 

 
 
 

cereus, C. diphtheriae, E. coli, P. vulgaris, S. 
marcescens, S. typhimurium, K. pneumoniae, P. 
aeruginosa and C. albicans using microdilution method in 
96 multiwell microtiter plates. All the extracts from the 
different parts of the plant showed antimicrobial activity 
against most tested microorganisms. The most active 
extract against both gram-negative and gram-positive 
bacteria was ethanol extract from the fruits with a minimal 
inhibitory concentration (MIC) value of 0.15 mg/ml 
against B. subtilis, B. cereus, P. vulgaris and C. 
diphtheriae. C. intybus was highly active against P. 
aureginosa (-) and B. subtilis (+) as shown in Table 3. 
Petrovic et al. (2004) investigated the antibacterial activity 
of the water, ethanol and ethyl acetate extracts of C. 
intybus. All the tested extracts showed antibacterial 
activity, ethyl acetate extract being the most active. Water 
extract inhibits Agrobacterium radiobacter sp. 
tumefaciens, Erwinia carotovora, Pseudomonas 
fluorescens and P. aeruginosa (Petrovic et al., 2004). F. 
indica was highly active against B. subtilis (+) as shown 
in Table 4. The main conclusion drawn from our data is 
that the antibacterial enhancement (synergistic effects) of 
V. macrocarpon, T. terrestris, C. intybus and F. indica as 
detected in this study may partly explain the use of these 
combinations traditional plant medicines in Pakistan 
against a number of infections for generations. Results of 
this kind herald an interesting promise of designing a 
potentially active antibacterial synergized agent of plant 
origin. 

 
 
 
 
Table 4. Antibacterial activity of Fumaria indica. 
 

Test organism 

Extract 

1 mg/ml 
 

2 mg/ml 

24 h 48 h 24 h 48 h 

S. aureus (+) + +  + ++ 

B. subtilis (+) ++ +++  +++ +++ 

E. coli (-) + +  + ++ 

S. typhi (-) + ++  - ++ 

Shigella (-) - +  - + 

P. aureginosa (-) - -  + ++ 
 

-  Inactive (< 10 mm); + Slightly active (zone of inhibition 10 to15 
mm); ++ Moderately active (zone of inhibition 16-20 mm); +++ Highly 
active (zone of inhibition > 21 mm). 

 
 
 

Conclusion 
 
The present work has shown that most of the studied 
plants are potentially a good source of antimicrobial 
agent and demonstrates the importance of such plants in 
medicine and in assisting primary health care in this part 
of the world. 
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