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ABSTRACT 
Tribulus terrestris is used as a urinary anti-infective in folk medicine. To validate this use, the in vitro anti-
bacterial activity of methanolic extracts of different parts (fruits, stems plus leaves and roots) of T. ter-
restris L. growing in Iran was evaluated against four reference bacteria by broth dilution assay and agar 
diffusion assay. The MIC value of the methanolic extracts of fruits and stems plus leaves against all bac-
teria was 2 mg/mL and the MIC value of roots against S. aureus, E. faecalis and E. coli was 4 mg/mL and 
the MIC value of roots against P. aeruginosa was 2 mg/mL. In agar diffusion assay, the methanolic ex-
tracts of all parts of the plant showed considerable activity against all bacteria. 
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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 
moreover the use of herbal remedies has risen in the 
developed countries in the last decades. In this connec-
tion, plants continue to be a rich source of therapeutic 
agents. The active principles of many drugs are found in 
plants or are produced as secondary metabolites. The 
remarkable contribution of plants to the drug industry 
was possible, because of the large number of phyto-
chemical and biological studies all over the world. 
Herbal remedies used in folk medicine provide an inter-
esting and still largely unexplored source for the crea-
tion and development of potentially new drugs for che-
motherapy which might help overcome the growing 
problem of resistance and also the toxicity of the cur-
rently available commercial antibiotics. Therefore, it is 
of great interest to carry out a screening of these plants 
in order to validate their use in folk medicine and to 
reveal the active principle by isolation and characteriza-
tion of their constituents. 

Tribulus terrestris L. (Zygophllaceae) is an annual 
plant distributed in warm regions of Asia, Africa, 
Europe, America and Australia [1-3]. T. terrestris is 
used in folk medicine as tonic, aphrodisiac, analgesic, 
astringent, stomachic, anti-hypertensive, diuretic, lithon-
triptic and urinary anti-infective [4]. 

The main constituents of T. terrestris are saponins, 
diosgenins, alkaloids and amides [5-7]. 

One of the uses of T. terrestris is in urinary infec-
tions. The ethanolic extracts of Yemeni T. terrestris has 
demonstrated no detectable antibacterial activity against 
any of the reference bacteria [8]. However, the ethanolic 
extracts of all parts (fruits, stems plus leaves and roots) 
of Turkish T. terrestris showed activity against all refer-
ence bacteria [9]. Moreover, ethanolic extracts of the 
fruit and leaf of Indian T. terrestris were active against 
Escherichia coli and Staphylococcus aureus [10] Re-
garding that the antibacterial activity of Iranian T. ter-
restris has not been studied, the in vitro antibacterial 
activity of methanolic extracts of different parts of T. 
terrestris growing in Iran was evaluated by broth dilu-
tion assay and agar diffusion assay. 

MATERIALS AND METHODS 

Chemicals. Methanol (99.5%) (Merck); Ampicillin 
sodium (Merck); Gentamicin hydrochloride (Merck). 

Plant material. Tribulus terrestris used in this study 
was collected at the end of November from lands 
around the Qom–Arak highway 10 km away from Arak 
in the Markazi province in Iran. Herbarium specimen of 
T. terrestris (voucher number 1237) is preserved in the 
herbarium of department of botany of Arak University, 
Arak, Iran. 

Extraction procedure. Dried and powdered fruits, 
stems plus leaves and roots (100 g) were extracted with 
85% methanol in a Soxhlet apparatus and the extracts 
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were dried in vacuo by a Heidolph model Laborta 4001 
rotary evaporator. 

Media. The media used in broth dilution assays 
were brain-heart infusion broth (BHI broth) (Merck) 
and Mueller-Hinton broth (MH broth) (Merck) and the 
medium used in agar diffusion assay was Mueller- Hin-
ton agar (MH agar) (Merck). 

Test bacteria. Staphylococcus aureus ATCC 29213, 
Enterococcus faecalis ATCC 29212, Escherichia coli 
ATCC 25922, Pseudomonas aeruginosa ATCC 27853. 

ANTIBACTERIAL ACTIVITY TESTS 

Broth dilution assay. Broth dilution assay was car-
ried out according to Murray et al [11]. A loopful of the 
bacterial culture from the slant was inoculated in the 
nutrient broth (BHI broth as well as MH broth) and in-
cubated at 37±1ºC for 24 hours. The fresh broth (20 
mL) was seeded with 0.25 mL of the 24-hour broth cul-
tures and a two-fold serial dilution method was followed 
as below. The dried plant extracts were dissolved in 
85% methanol to obtain an 80 mg/mL solution and ster-
ilized by filtration through a 0.45 µm membrane filter. 
A 0.2 mL solution of the material was added to 1.8 mL 
of the seeded broth and this formed the first dilution. 1 
mL of this dilution was diluted further with 1 mL of the 
seeded broth to produce the second dilution, and the 
process was repeated until six dilutions were obtained. 
A set of tubes containing only seeded broth was kept as 
control and 85% methanol controls were also main-
tained. After incubation for 24 h at 37±1ºC the last tube 
with no visible growth of the bacteria was taken to rep-
resent the minimum inhibitory concentration (MIC) of 
the test sample which is expressed in mg/mL. Moreover, 
the broth dilution assay was carried out with ampicillin 
and gentamicin in BHI broth as well as MH broth in the 
same way as the extracts and the MIC values of ampicil-
lin and gentamicin were determined. 

 

 

Agar diffusion assay. The dried plant extracts were 
dissolved in 85% methanol to a final concentration of 
40 mg/mL and sterilized by filtration through a 0.45 µm 
membrane filter. Agar disc diffusion assay was then 
carried out according to Murray et al [11] using an in-
oculum containing 106 bacterial cells on MH agar plates 
(1 mL inoculum/plate). The discs (diameter, 6 mm) 
were each impregnated with 50 µl of extract (2 mg/disc) 
at a concentration of 40 mg/mL and placed on the in-
oculated agar and incubated at 37ºC for 24 h. Each test 
was carried out in triplicate with controls. Moreover, 
filter paper discs containing the antibiotics ampicillin 
and gentamicin were used as positive controls. 

RESULTS 

The MIC values of all extracts in BHI broth were 
identical to the MIC values of extracts in MH broth. The 
MIC value of the methanolic extracts of fruits and stems 
plus leaves against all bacteria was 2 mg/mL and the 
MIC value of roots against S. aureus, E. faecalis and E. 
coli was 4 mg/mL and the MIC value of roots against P. 
aeruginosa was 2 mg/mL (Table 1 and Table 2). The 
MIC values of ampicillin and gentamicin in BHI broth 
were identical to the MIC values of ampicillin and gen-
tamicin in MH broth. The MIC value of ampicillin 
against S. aureus was 0.25 µg/mL and the MIC value of 
ampicillin against E. faecalis and E. coli was 8 µg/mL. 
The MIC value of gentamicin against S. aureus and E. 
coli were 0.5 µg/mL and 1 µg/mL respectively, while 
the MIC value of gentamicin against both E. faecalis 
and P. aeruginosa was 10 µg/mL (Table 3 and Table 4).  

In agar diffusion assay, the methanolic extracts of all 
parts of the plant showed considerable activity against 
all bacteria (Table 5). Further, in agar diffusion assays, 
S. aureus, E. faecalis and E. coli were sensitive to both 
ampicillin and gentamicin and P. aeruginosa was sensi-
tive to gentamicin (Table 6). 

Table 1. The MIC values in mg/mL of T. terrestris extracts in brain-
heart infusion broth. 

Methanolic 
extract S. aureus E. faecalis E. coli P. aeruginosa 

Fruits 2 2 2 2 
Stems plus 
leaves 2 2 2 2 

Roots 4 4 4 2 

 

Table 4. The MIC values in µg/mL of ampicillin and gentamicin in 
Mueller-Hinton broth. 

Antibiotics S. aureus E. faecalis E. coli P. aeruginosa 
Ampicillin 0.25 8 8  
Gentamicin 0.5 10 1 10 

 
 

Table 2. The MIC values in mg/mL of T. terrestris extracts in Muel-
ler-Hinton broth. 

Methanolic 
extract S. aureus E. faecalis E. coli P. aeruginosa 

Fruits 2 2 2 2 
Stems plus 
leaves 2 2 2 2 

Roots 4 4 4 2 

Table 5. Antibacterial activity of T. terrestris extracts against bacteria 
in Mueller-Hinton agar disc diffusion assay (disc diameter, 6 mm; disc 
potency, 2mg/disc). 

Inhibition zone diameter (mm) Methanolic 
extract S. aureus E. faecalis E. coli P. aeruginosa 
Fruits 27.8 14.6 25.7 26.2 
Stems plus 
leaves 28.2 15.7 22.3 23.8 

Roots 26.8 14.3 20.9 21.3 

Table 6. Antibacterial activity of  ampicillin and gentamicin against 
bacteria in Mueller-Hinton agar disc diffusion assay (disc diameter, 6
mm; disc potency, 10 µg/disc) 

Inhibition zone diameter (mm) Antibiotics S. aureus E. faecalis E. coli P. aeruginosa 
Ampicillin 29 31 21  
Gentamicin 19 15 18 17 

Table 3. The MIC values in µg/mL of ampicillin and gentamicin in
brain-heart 

Antibiotics S. aureus E. faecalis E. coli P. aeruginosa 
Ampicillin 0.25 8 8  
Gentamicin 0.5 10 1 10 
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DISCUSSION 

It seems that the MIC values of the extracts as well 
as ampicillin and gentamicin do not depend on the type 
of the media used and also the antibacterial activity of 
roots is lower than fruits and stems plus leaves. The 
MIC values of the extracts are in the mg/mL range, 
while the MIC values of ampicillin and gentamicin are 
in the µg/mL range. Furthermore, the potencies of the 
discs of extracts are 2 mg/mL, but the potencies of the 
discs of ampicillin and gentamicin are 10 µg/mL. Thus, 
the extracts of all parts of the plant have activity against 
all reference bacteria, but their antibacterial activities 
are much lower than ampicillin and gentamicin. 

As the Yemeni T. terrestris had no detectable anti-
bacterial activity against any of the reference bacteria 
[8] and all parts (fruits, stems plus leaves and roots) of 
Turkish T. terrestris showed activity against all refer-
ence bacteria [9], but only fruit and leaf of Indian T. 
terrestris were active against exclusively E. coli and S. 
aureus [10], it can be argued that antibacterial activity 
of Iranian T. terrestris against the reference bacteria is 
similar to Turkish T. terrestris. 

The activity of the plant against both gram-positive 
and gram-negative bacteria may be indicative of the 
presence of broad spectrum antibiotic compounds or 
simply general metabolic toxins in the plant. Since Ira-
nian T. terrestris demonstrates activity against the most 
prevalent gram-negative bacteria in urinary infections 
namely E. coli, the use of the plant as a urinary anti-
infective is validated. Furthermore, it may help to dis-
cover new chemical classes of antibiotics that could 
serve as selective agents for the maintenance of animal 
or human health and provide biochemical tools for the 
study of infectious diseases. 
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