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Abstract 

 
Three medicinally important plants Lawsonia inermis, Lantana camara and Swertia angustifolia were evaluated for 

their antibacterial and antifungal activities. L. inermis extract showed maximum activity against staphylococcus aureus and 
Klebsiella pneumoniae. L. camara extract was not much active against any bacterial strain. A range of zone of inhibition 9-
12.3 mm was observed against all bacterial strains tested. S. angustifolia did not show activity against any bacterial strain. In 
case of fungal growth inhibition L. inermis showed good inhibition of 3 fungal strains Fusarium solani, Alternaria and 
Mucor. The percent inhibitions were 78.8, 65.3 and 71.1, respectively. These findings demonstrate that L. inermis is a good 
candidate for further studies that carries both antibacterial and antifungal active constituents.  

 
Introduction 
 

The role of natural products as medicine in treatment 
of ailments has always been very important all over the 
world. Sources of natural products are both terrestrial and 
aquatic that includes plants, microorganisms, vertebrates 
and invertebrates (Newman et al., 2000). Plants produce a 
variety of toxic compounds that can act as drugs against 
pathogenic microorganisms. There is a long history 
related to the plants used in treatment of human diseases. 
For example licorice (Glycyrrhiza glabra), myrrh 
(Commiphora species) and poppy capsule latex (Papaver 
somniferum), have written historic record to be used in 
2600 B.C. and these plants are still used in treatments 
either as a part of drug or as herbal preparations in 
traditional medicine (Newman et al., 2000). Traditional 
use of plants as therapeutic tools especially those with 
ethnopharmacological uses serve as basis for their use in 
modern medicines. According to a recent analysis 80% of 
122 plant-derived drugs are related to their original 
traditional uses (Fabricant & Farnsworth, 2001).  

About 50% of all deaths occur due to infectious 
diseases in tropical areas of world (Iwu et al., 1999). As 
far as causes of deaths are concerned, recent surveys 
proves it to be the second major cause of death worldwide 
and third major reason in developed countries (Nathan, 
2004). Although antibiotics are major means of treating 
such infectious diseases but they are not effective in all 
cases and some microorganisms sometimes cannot be 
treated by them. 

One major limitation of efficacy of antibiotics is 
development of resistance in microbes and this resistance 
is spreading all over the world (Livemore, 2003; Walsh & 
Amyes, 2004). As a result cases of therapy failure are 
increasing. Likewise increasing costs is another limitation 
to the use of antibiotics (Solomon et al., 2003; Alder, 
2005). Although more than 99% known organic 
compounds are synthetic but still natural products are the 
basis of more than a third of all drugs sales (Newmann et 
al., 2003). 

Keeping in view importance of natural sources 
especially plants, this study was conducted to evaluate 
antibacterial and antifungal potential of 3 important 
medicinal plants; Lawsonia inermis, Lantana camara and 
Swertia angustifolia. For antibacterial analysis, agar well 
diffusion method was done while antifungal assay was 
performed through tube dilution method. 
 
Materials and Methods 
 
Collection and identification of plant material: Fresh 
plant material (Lawsonia inermis leaves, Lantana camara 
fruit and Swertia angustifolia whole plant) was collected 
from different areas of Pakistan. Plants were identified by 
a Taxonomist, Department of Plant Sciences, Quaid-i-
Azam University Islamabad. The plants specimens were 
deposited in the Herbarium Department of Plant Sciences 
Quaid-i-Azam University. 
 
Drying and extraction: Plant materials were thoroughly 
washed and dried under shade. Dried material (L. 
inermis 1 Kg, L. camara 0.8 Kg and S. angustifolia 1.5 
Kg) and ground to fine powder. Cold maceration 
technique was used for extraction. Powdered plant 
material was dipped in methanol and kept at room 
temperature. After 7 days, the extract was filtered 
through Whatman filter paper No. 1 under vacuum. The 
residue was again dipped in methanol for 7 days and 
filtered thereafter. The filtrate was combined and the 
methanol was evaporated under vacuum using rotary 
evaporator at 45°C. The dried extracts were stored at 
4°C until further analysis. 
 
Antibacterial activity: The agar well diffusion method 
was performed to exploit antibacterial potential of 
extracts (Bibi et al., 2010). Each extract (200mg) was 
dissolved in 10 ml of dimethyl sulfoxide (DMSO) to get 
20mg/ml concentration. Cefotaxime (2mg/ml) in DMSO 
was prepared as positive control. Pure DMSO was used as 
negative control (Table 1). 
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Table 1. Antibacterial potential (mean zone of inhibition (mm) of three medicinal plants against some bacteria. 

Plant S. setubal E. aerogenase M. luteus E. coli K. pneumoniae S. aureus 

L. inermis 10.5 11 14 14.1 15.6 16 

L. camara 10 9 12 12.1 12.3 10 

S. angustifolia - - - - - - 

Cefotaxime 47.3 36 38 45 29 31 

DMSO - - - - - - 
 
Test microorganisms: Six bacterial strains were used for 
assay. These were Staphylococcus aureus (ATCC 6538), 
Micrococcus luteus (ATCC 10240), Salmonella setubal 
(ATCC 19196), Entarobacter aerogenase (ATCC13048), 
Klebsiella pneumoniae (ATCC 1705) and Escherichia 
coli (ATCC5224). The nutrient broth medium (8 g/l) was 
prepared by dissolving nutrient broth (Merck) in distilled 
water. The pH of media was adjusted at 7.0 and 50 ml 
was dispensed in 100 ml flask and then autoclaved. 
Bacterial cultures were inoculated individually and kept at 
37°C overnight in shaker incubator at 150 rpm. 
 
Turbidity Standard and preparation of inocula: The 
turbidity standard was prepared by adding 0.5 ml of 0.048 
M BaCl2 to 99.5 ml 0.3 6N H2SO4.BaSO4. The standard 
was taken in screw cap test tube and used to compare the 
turbidity. Overnight grown bacterial culture of selected 
strains was mixed with physiological saline. Turbidity 
was corrected by adding sterile saline until a McFarland 
0.5 BaSO4 turbidity standard 108 Colony Forming Unit 
(CFU) per ml was achieved. These inocula were used for 
seeding the nutrient agar. 
 
Procedure: Nutrient agar medium was prepared by 
suspending nutrient agar (Merck) 20 g/l in distilled water. 
pH of media was adjusted at 7.0, autoclaved, and allowed 
to cool upto 45°C. The media was seeded with 10 ml 
prepared inocula. Seeded medium (75-80 ml) was poured 
in pre-labeled Petri plates (diameter=14 cm) and allowed 
to solidify. Required numbers of wells per plate (six wells 
for extracts, one for positive and negative control each) 
were made with 8 mm sterile cork borer. These wells 
were sealed by pouring 20 µl of liquid nutrient agar 
medium in each well. 

Using micropipette, 100 µl of test solution was 
poured in respective well. Sample of extracts, one positive 
control (Cefotaxime), and one negative control (DMSO) 

were applied to each Petri plate. Plates were incubated at 
37°C. After 24 hr of incubation, diameter of clear zones, 
showing no bacterial growth around each well was 
measured. Triplicate plates were prepared for each extract 
and bacterial strain. Mean zone of inhibition with 
standard deviation was calculated. The percentage growth 
inhibition was calculated by, 
 

Percentage inhibition = (TS-SC)/PC x 100 
 
TS: test sample; SC: Solvent control; PC positive control 
 
Antifungal activity: The agar tube dilution method was 
performed to determine antifungal activity of plant extract 
(Fatima et al., 2009). Three fungal strains were used 
which were Mucor specie, Aspergillus fumigatus and 
Fusarium moliniforme. Fungal cultures were maintained 
on Sabouraud dextrose agar media in tubes in slanting 
position at 27°C. To perform assay, media was prepared 
by mixing 32.5 g Sabouraud dextrose agar (Merck) in 500 
ml distilled water. It was dissolved on heating and 5 ml 
was poured in each screw cap tube. Tubes were labeled 
and autoclaved at 121°C for 20 min. Tubes were allowed 
to cool and 100 μl of plant extract (20 mg/ml in DMSO) 
was added just before solidification to obtain a 
concentration of 400 μg/ml. For positive control, 83 μl of 
fluconazole (12 mg/ml in DMSO) was added in each tube 
to get concentration of 200 μg/ml. Pure DMSO (100 
μl/tube) was used as negative control. Tubes were shaken 
well and allowed to solidify at slanting position at room 
temperature. A piece of fungal inoculum (4 mm diameter) 
from seven days old culture was inoculated in each tube. 
The tubes were incubated at 27°C for seven days. Growth 
was determined by measuring linear growth (mm). Test 
was performed in triplicate and growth inhibition was 
calculated with reference to negative control with the help 
of following formula: 

 
Linear growth in test 

% inhibition of fungal growth =100 - 
Linear growth in control 

x 100 

 
Results and Discussion 
 

Three medicinally important plants were evaluated 
for their antibacterial and antifungal activities. It was 
observed that Lawsonia inermis and Lantana camara 
extracts were active against all bacterial and fungal strains 
tested. Swertia angustifolia did not show activity against 

any bacterial strain while active against only two fungal 
strains.  

L. inermis extract showed maximum activity (16 
mm) against staphylococcus aureus (16 mm) and 
Klebsiella pneumoniae (15.6 mm). The same extract was 
active against Micrococcus luteus and E. coli representing 
near about equal zone of inhibition (14 & 14.1 mm, 
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respectively). Minute activity was observed by L. inermis 
extract against Salmonella setubal (10.5 mm) and 
Entarobacter aerogenase (11 mm). Habbal et al., 2005 
demonstrated that fresh and dry leaves and seeds of the L. 
inermis contained antibacterial activity against standard 
strains as well as patients' isolated strains.  

Lantana camara extract was not much active against 
any bacterial strain. A range of zone of inhibition 12-12.3 
mm was observed against Micrococcus luteus, E.coli and 
Klebsiella pneumoniae. A mean zone of inhibition 10 mm 
was observed against Salmonella setubal and 
staphylococcus aureus. Entarobacter aerogenase showed 
little zone of inhibition (9 mm). Basu  et al., (2005) 
reported presence of Emodin and Physcion in L. camara 
extract that showed mild activities against different 
bacterial strains. An antibacterial activity of different 
Lantana species has been evaluated (Barreto et al., 2010; 
Ganjewala et al., 2009) and it is found that Lantana 
species have good antibacterial agents. S. angustifolia did 
not show activity against any bacterial strain tested. 

Percentage inhibition of bacterial growth by these 
plant’s extracts is presented in Fig 1. The figure shows 
that L. inermis extract inhibited bacterial growth more 
actively as compared with Lantana extract. Maximum 
percent inhibition by L. inermis extract was observed 
against Klebsiella pneumoniae (53.7%) leading to 
Stephylococcus aureus (51.6). All other three bacterial 
strains were inhibited in a range of 22.1-38.8%). L. 
camara extract also showed maximum percent inhibition 
of Klebsiella pneumonia (42.2%). Micrococcus luteus, E. 
coli and Staphylococcus aureus were percent inhibited in 
a range of 31.8 to 33.3. Percent inhibition 21.1 and 25 

were observed against Salmonella setubal and 
Entarobacter aerogenase, respectively.  

L. inermis showed good inhibition of three fungal 
strains; Fusarium solani, Alternaria and Mucor. The 
percent inhibitions were 78.8, 65.3 and 71.1, respectively. 
Sharma & Sharma (2011) also demonstrated that L. 
inermis has fungicidal potential against a number of 
isolated i.e. Alterneria solani, Drechslera halodes, 
Rhizoctonia solani, Fusarium solani, Curvularia lunata, 
Dreschlera graminae, Fusarium moniliformae, 
Aspergillus flavus, A. parasiticus var. globosus, 
Trichophyton rubrum, Aspergillus fumigatus. Lantana 
camara fruit extract was mildly active against Mucor and 
Fusarium solani representing 41.2 and 46.1 percent 
inhibition, respectively. Swertia angustifolia extract 
showed mild activity against Alternaria (41.6% 
inhibition) and low activity against Fusarium solani 
(23.7%). Deena & Thoppil (2000) and Sharma & Kumar 
(2009) also demonstrated that Lantana extract was 
moderately active against different fungal strains. S. 
angustifolia extract was inactive against Mucor specie 
and did not inhibit its growth (Fig. 2). 

These findings demonstrate that Lawsonia inermis is 
a good candidate carrying both antibacterial and 
antifungal active constituents. While, Lantana camara 
fruit extract is moderately active against tested bacterial 
and fungal strains. Therefore, the extracts of these plants 
were considered as suitable candidates for antibacterial 
and/or antifungal drug discovery. Based on our findings, 
we visualize that the finding of novel antibacterial agent 
from natural springs (plants) will help to minimize the 
bad effects of mock drugs. 

 

 
 
Fig. 1. Percent bacterial growth inhibition by L. inermis and L. 
camara extracts 

 
 
Fig. 2. Percent fungal growth inhibition by L. inermis, L. 
camara and S. angustifolia extracts 
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