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Abstract: The aim of present was to document indigenous knowledge of medicinal plants traditionally used by 
inhabitants of Rawalakot Azad Kashmir and to screen selected medicinal plants for their antibacterial potential. Several 
field surveys were conducted to document indigenous knowledge of medicinal plants through interviews from local 
inhabitants during 2010-2013. During the study, 58 plant species, belonging to 37 families, were identified and their 
medicinal uses were recorded. Ethnobotanical data indicates that inhabitants of Rawalakot use medicinal plant mainly for 
the treatment of stomach, liver and sexual disorders. Usually fresh plant materials were used for medicinal preparations 
and administrated orally. Among all the species studied, three most frequently used medicinal plants Achillea 
millefolium, Berberis lycium and Zanthoxylum armatum were screened for their antibacterial potential by using disc 
diffusion method. The crude aqueous, petroleum ether and ethanolic extracts were found to be very active against 
selected bacterial strains. The present study contributes significantly to the medicinal plant knowledge and shows that 
medicinal plant knowledge is deteriorating among younger generations. Therefore, further research is needed to 
document indigenous knowledge, to find conservation status of medicinal plant species and to find antimicrobial 
compounds for more sophisticated usage of medicinal plants in future.  
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INTRODUCTION 
 
Medicinal plants have been used for the treatment of both 
microbial and non-microbial ailments for many centuries 
(Akinyemi et al., 2006). There are more than 35,000 plant 
species being used in various human cultures around the 
world for medicinal purpose (Philip et al., 2009). 
Himalaya is known to provide support to large number of 
people (Sarver et al., 2009). Rural population is 
economically weak and largely depends on plants for 
medicines (Kothari et al., 1989). In Himalaya about 70% 
of the plants are medicinal and more than 70% of the 
population depends on these medicinal plants (Bano et al., 
2011, Shaheen et al., 2011). In Pakistan out of about 5700 
(Stewart, 1972) to 6000 species (Shinwari 2004) of 
vascular plants 400-600 species are medicinal. In 1950s 
up to 84% of Pakistan population was dependent on 
traditional medicines for treatment of all or most of their 
diseases (Shaheen et al., 2011; Bano et al. 2011). Bano et 
al. (2011) studied the ethnobotanical and conservation 
status of flora of Azad Kashmir and its allied areas and 
reported 168 ethnobotanicaly important species. Out of 
these plants, 140 have medicinal uses. Khan et al. (2010) 
conducted vegetation survey of selected localities of 
Poonch valley Azad Kashmir and recorded 56 medicinal 
plant species. They concluded that indigenous knowledge 
came from aged women between ages of 29-50. An 
ethobotanical survey was carried out by Shaukat et al. 

(2012) from five villages of Bangion Rawalakot reported 
26 important medicinal plants of 19 families. Azad 
Kashmir is rich in medicinal plants and local population 
of area widely depends on plants for medicines and other 
domestic and commercial purposes. The recorded threats 
to the flora of area are unawareness and poor living status 
(Gorsi and Shahzad, 2002; Ishtiaq et al., 2006). There is a 
need to document ethobotanical knowledge and 
conservation status of flora of area for safe and scientific 
use of plant wealth. 
 
Natural products play important role in the 
pharmaceutical industry (Baker et al., 1995) as over 50 % 
of all modern clinical drugs are of natural products 
(Stuffness and Douros, 1982). Due to increase awareness 
of limited range of synthetic products and their possible 
negative effects has led to discover new natural products 
from plants for treatment of diseases. The effects of plant 
based products have been studied by number of workers 
(Reddy et al., 2001; Ates and Urdogrul, 2003) and much 
of work has been done on ethnomedicinal plants 
(Maheshwari et al., 1986). 
 
MATERIALS AND METHODS  
 
Materials and methods section is divided into two 
subsections i.e. Ethnobotanical survey and Antimicrobial 
activity. 
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Ethnobotanical survey 
Study area 
Azad Jammu & Kashmir comprises foothills of Western 
Himalayas with an area of about 13, 269 Km2 lies in the 
North-east of Pakistan. Rawalakot (also called Pearl 
Valley) is one of the tehsil of District Poonch of Azad 
Kashmir (Fig.1). It occupied an area of about 381 Km2 
and is located between 730 to 750 east longitude and 330 to 
350 north latitude at the elevation ranging of 3500 ft to 
8700 ft above the sea level. The study area is hilly and 
mountainous and can be divided into subtropical, 
temperate and alpine zones. The climate of Rawalakot is 
predominantly moist temperate to alpine with cold winter 
and moderately hot summer.  
 

 
Fig. 1: Geographic location of study area (Right) and 
satellite imagery of sampling sites (Left): 
 
Field surveys and data collection 
Field surveys were conducted during 2010- 2013 to 
document indigenous knowledge of medicinal plants 
through interviews and by questionnaire from local 
inhabitants. During the surveys local inhabitants were 
selected based on age and gender (table 1).  
 
Plant identification 
Collected plant specimens were pressed, dried and 
mounted on herbarium sheets and identified by comparing 
with identified herbarium specimens at Quaid-e-Azam 
University Islamabad and with the help of Flora of 
Pakistan (Nasir and Ali, 1970-1979; Nasir and Ali, 1980-
1989; Ali and Nasir, 1989-1992; Ali and Qaiser, 1993-
1995 & 2000-2008). Finally the medicinal plant inventory 
included vernacular names, uses, parts used and derived 
botanical names. All the specimens were deposited in 
herbarium of Department of botany Azad Kashmir 
University (HAJKU), Muzaffarabad. 
 
 

Antimicrobial activity 
Plant materials 
Out of 58 medicinal plants Achillea millefolium, Berberis 
lycium and Zanthoxylum armatum were selected for 
antimicrobial activity against selected microorganisms. 
For this purpose rhizome of Achillea millefolium, root 
bark of Berberis lycium and seeds and leaves of 
Zanthoxylum armatum were dried under shade and 
ground to powder using electric grinder. 25 grams powder 
of each sample were soaked in ethanol (250 ml), water 
((250 ml) and of petroleum ether ((250 ml) separately for 
five days at room temperature. All samples were then 
filtered to obtain solvent containing plant extracts. Excess 
solvents were evaporated under reduced pressure by using 
rotary evaporator. All the extracts were stored at 4OC for 
determination of antimicrobial activity.  
 
Test microorganisms  
All the lab facilities were provided by microbiology lab 
National institute of Health (NIH) Islamabad Pakistan. 
Four bacterial strains were selected for this study: Gram 
positive bacteria; Staphylococcus aureus and Bacillus 
subtilis, Gram negative bacteria; Escherichia coli and 
Salmonella typhi.  
 
Preparation of dilution 
The dried ethanoic, aqueous and petroleum ether extracts 
were then dissolved in their respective solvents in a 
proportion of 100 mg/ml. The concentration of reference 
antibiotic that is Tetracycline was 50 µg/ml. 
 
Antimicrobial assay 
A 24 hour old culture of each bacterium was used for the 
test. The nutrient agar medium was used for bacterial 
growth. In vitro antimicrobial screening was performed 
by Disc diffusion method (Vander and Vlientnck 1991). 
The sterilized nutrient agar medium (20 ml) was poured 
in petri dishes containing bacterial suspension. At the 
same time, sterile Whatman Antibiotic disc (5 mm in 
diameter) were placed on the surface of the inoculated 
agar plates. Finally appropriate concentrations of crude 
extracts and tetracycline were applied on the discs. The 
petri dishes were incubated at 370 C for 16-18 hours. The 
antimicrobial activity was evaluated by measuring zone of 
growth inhibition in mm surrounding discs by using 
Vernier Calipers. A zone of inhibition of 15 mm of more 
was considered as high antimicrobial activity. 
 
RESULTS  
 
Medicinal plants survey 
Ethnomedicinal data of Rawalakot consists of 58 plant 
species belonging to 37 families (table 2). Data inventory 
constitute botanical name, family, vernacular name, part 
used, local uses and percentage of respondents having 
medicinal plant knowledge. Among the respondents 
above the age of fifty 39 % women and 22 % of men have 
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medicinal plant knowledge. The respondents below the 
age of 50 and above age 30, 18% women and 11% men 
have medicinal plant knowledge but respondents below 
the age of 30 have least knowledge of medicinal plants 
(Fig 2). Ethno medicinal data indicate that these plant 
species are mainly used to treat digestive tract disorders, 
respiratory, skin, liver and sexual problems. Plant parts 
usually used are leaves, roots, flowers and fruits. It was 
noted that whatever the plant part used people unwisely 
uprooted plant as a result population of many plants 
greatly reduce. 

 
Fig. 2: Gender and age wise distribution of medicinal 
plant khowledge of Rawalakot 
 
Antimicrobial activity 
Out of 58 medicinal plants, Berberis lycium, Achillea 
millefolium and Zanthoxylum armatum were selected for 
antimicrobial activity (table 3). The mean zone of 
inhibitions formed by aqueous, ethanoic and petroleum 
ether extracts of roots of Berberis lycium, rhizome of 
Achillea millefolium and leaves and fruits of Zanthoxylum 
armatum are recorded and compared with reference 
tetracycline antibiotic discs. Ethanol extract of root of 
Berberis lycium showed highest antimicrobial activity 
(25.00±1.00 mm) against S. aureus while it showed 
moderate activity against all other tested microorganisms. 
Aqueous extract also showed highest antimicrobial 
activity against all tested microorganisms while petroleum 
ether did not show any activity. Similarly ethanol extract 
of A. millefolium rhizome showed highest activity 
27.67±0.33 mm, 25.33±1.20 mm, 23.33±0.33 mm, and 
20.33±0.88 mm against S. typhi, B. subtilis, S. aureus and 
E. coli respectively. Petroleum ether extract of A. 
millefolium also showed good inhibitory activity against 
all tested microorganisms. While water extract of A. 
millefolium had shown no effect on growth of tested 
bacteria. In case of Z. armatum fruit, only ethanol extracts 
were found to be active against S. aureus and S. typhi. On 
the other hand root of all  

The medicinal plant knowledge is not homogenous in the 
study area. It is more of less distributed by gender and 
cast, education. People above the age of 50 are more 
informative than younger ones among them women are 
more informative than men. This fact is consistent with 
earlier reports (Khan et al., 2011; Hamayun, 2003). 
Medicinal plants are of widely used in domestic remedies 
and by physicians of traditional system of medicines, 
particularly in developing world, where public health 
services are restricted. According to Shinwari et al. 
(2003) 25 percent of all described medicines in developed 
world contained ingredients derived from plants and 
roughly 80 percent of the world population living in 
developing countries depends on herbal medicines for 
their primary health care. Pakistan is also blessed with 
medicinal plants and has about 6000 species of plants of 
which about 600 species are medicinal (Hamayun 2003). 
According to Choudhry et al. (2000) about 5000 tons of 
medicinal plants are collected by local families from 
different regions of Pakistan. Hamalayas with 
extraordinary diversity has been considered as emporium 
of medicinal plants. Rawalakot also gifted with medicinal 
plant resources which are used extensively as source of 
medicines for treatment of many diseases. People use 58 
medicinal plants for the treatment of stomach, liver, skin 
and sexual disorder. But indigenous knowledge of 
medicinal plants is deteriorating. As proposed by 
Shinwari (2004) that the traditional knowledge of 
medicinal plants is disappearing and people above the age 
of 60 have valuable knowledge which could only be 
conserved by surveys on scientific basis. The present 
scenario of study area is not different form rest of Azad 
Kashmir and Pakistan and number of factors such as over 
grazing, illegal extraction of medicinal plant resource, 
deforestation, annual fire practices, lack of knowledge 
about conservation status of species, population 
explosion, unplanned urbanization are threatening to the 
flora (Malik and Malik 2004; Alam and Ali 2010; Khan et 
al., 2011; Ahmed et al., 2012; Dar et al., 2012). However 
there is urgent need for sustainable use of plant resources 
in the area as unwise use of these plants will result in loss 
of valuable medicinal flora and medicinal plant 
knowledge. So it is necessary that the medicinal plants 
and indigenous knowledge of the study area must be 
preserved and documented.  
 
The selected medicinal plants (Berberis lycium, Achillea 
millefolium and Zanthoxylum armatum) were tested for 
their antibacterial potential. Ethanolic extract was proven 
to be highly antimicrobial. This is due to high polarity and  
most of the flavonoid components dissolved in it. These 
results are well correlated with previous studies 
(Chitemerere and Mukanganyaman 2011). The activity of 
plant extracts against the microorganisms may be due to 
presence of different bioactive compounds in them. Plant 
extracts usually contain polyphenols and flavonoids 
which could be the antibacterial agents. The biological  
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activity of plant extracts is associated to phytochemicals 
present in them. The antiviral (Karamoddini et al., 2011), 
antimicrobial (Bastos et al., 2009) and spasmolytic (Lima 
et al., 2011) activity of flavonoids have been reported. 
Similarly plants extracted alkaloids have also found to be 
antimicrobial (Ahmed et al., 2010). The antibacterial 
activities of these compounds might be due to their ability 
to complex with bacterial cell wall and therefore, 
inhibiting the microbial growth. 
 
Comparisons with pertinent data from literature indicates 
that, according to the methodology adopted in studies on 
antimicrobial activity, the most diverse results can be 
obtained. Plant extracts have shown inhibitory effect on 
the growth of the bacteria studied, although of distinct 
forms. It is therefore recommended that the nature and the 
number of the active antibacterial principles involved in 
each plant extract be studied in detail. 
 
CONCLUSION 
 
During research work it was noted that Rawalakot is not 
explored fully from ethno-medicinal point of view and 
medicinal plant knowledge is declining among younger 
generation. The present study contributes significantly to 
the ethno-medicinal knowledge and shows that medicinal 
plants do have potent antibacterial compounds. Therefore, 
further research is needed to conserve medicinal plants 
knowledge and to find active antimicrobial compounds in 
these medicinal plants. Anthropogenic activities like 
unwise extraction of medicinal plants, deforestation, 
annual fire practices and unawareness are the factors 
which deteriorating not only medicinal flora but also 
overall floral wealth. Therefore awareness programs and 
coordination among communities, research institutes and 
forest department is urgently needed to conserve 
medicinal flora of Rawalakot. Government and NGOs 
should play role in this regard. 
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