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Plants are essential resources, as we rely on them for food, medicines, fodder, air, and many more. Plants are really 
important for this planet and all living things found here. The current was carried out to check the antimicrobial activity of 
Persicaria barbata (L.) Hara. which belongs to family Polygonaceae. Ethnobotanical survey confirmed that this plant have 
great medicinal potential and used to cure the number of common illness. Phytochemical profiling proved that it has rich 
source of different phytochemicals which are key source of diseases cure. In the analysis, four bacterial strains were used 
viz: Pseudomonas aeruginosa (ATCC 10145) and Escherichia coli (ATCC 10799) were Gram –ve and two positive 
strains: Staphylococcus aureus (ATCC 29213) and Bacillus subtilis (ATCC 11774) were used. Four fungal strains, i.e. 
Aspergillus oryzae (ATCC 42149) and Aspergillus niger (FGSC A1513), Fusarium oxysporum (KP297995) and F. solani 
(TIMM1303) were used for antimycotic analysis. In antibacterial analysis, the highest zone of inhibition (ZI) was calculated 
for MEOH of stem extract 33±0.5 against E. coli and AI was 0.78 followed by ZI 32±0.4 and AI was 0.88 against B. 
subtilis. While leaf extract depicted highest ZI 39+0.3 against S. aureus in P.E followed by methanol that is 38±0.7mm 
where standard values were 40±0.5 mm. For antifungal analysis, it was found that highest ZI was measured in P.E of leaf 
30±0.5 against A. niger, similarly the highest value was observed in case of leaf extract in PE 40±0.7 against A. niger that 
is very near to standard value 52±0.5.  All these finding proved that plants have good medicinal potential and can be used 
for treatment for many fungal and bacterial infection. All these findings also leads us to work for novel drugs discovery 
and development though using dedicated analytical techniques. 
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INTRODUCTION 

Plants are immense importance in life of human 
beings, without plants life is impossible on this planet. 
Plants provides intangible benefits to humans, food 
fodder, pharmaceutics etc. Plants are source of food, 
which provide metabolic energy, for all animals beside 
food product (such as grains, fruits vegetables etc) plants 
also provide other products which are vital for humans, 
include wood, wood products, fibers oils, latex, pigments 
resins etc (Bennett, 2002). Research by Sunderland 
revealed that plant biodiversity provides an important 
safety net during times of food insecurity, particularly 
during times of low agricultural production, during other 
seasonal or cyclical food gaps or during periods of climate 
induced vulnerability (Streets et al. 2011). It is worth to 
state that millions of people around the world earn their 
livelihood and generate income from wild plants and their 
products by selling in local or global markets (Maroyi, 
2017).  Plant biodiversity provide humans with four 
categories of ecosystem goods and services which are 
provisioning, regulating, supporting and cultural services 

(Kubiszewski et al. 2017).   
Plant species also play a vital role in supporting 

services such as soil formation, and nutrient and water 
cycling and in cultural services, including traditional 
human knowledge systems (Khan, et al. 2013). The use of 
plant-based drugs all over world is increasing (Bhat, 
1997). Through recent researches on herbal plants or 
medicine, there have been great developments in the 
pharmacological evaluation of various plants used in 
traditional systems of medicine. Medicinal plants contain a 
wide variety of secondary metabolites or compounds such 
as tannins terpenoids, alkaloids, flavonoids that dictates 
the therapeutic potency of the plants most especially the 
antimicrobial activities (Thyagarajan et al. 2002): Plants 
have been used for medicinal purposes long before 
prehistoric period. Ancient Unani manuscripts Egyptian 
papyrus and Chinese writings described the use of 
herbs.  Evidence exist that Unani Hakims, Indian Vaidas 
and European and Mediterranean cultures were using 
herbs for over 4000 years as medicine (Ishtiaq et al. 
2021). Traditional systems of medicine continue to be 
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widely practised on many accounts. Population rise, 
inadequate supply of drugs, prohibitive cost of treatments, 
side effects of several synthetic drugs and development of 
resistance to currently used drugs for infectious diseases 
have led to increased emphasis on the use of plant 
materials as a source of medicines for a wide variety of 
human ailments (Yadav et al. 2020). 

Recently, WHO (World Health Organization) 
estimated that 80 percent of people worldwide rely on 
herbal medicines and similar is recorded for Pakistan that 
for s primary health care needs local communities 
prevalently relies on indigenous plants (Ajaib et al. 2021). 
According to WHO, around 21,000 plant species have the 
potential for being used as medicinal plants (Yadav et al. 
2020). Many plants of family Polygonaceae are known to 
be having medicinal potential and out of all genus 
Persicaria is most important and used to cure number of 
diseases like intestinal problems, stomachache, 
anticancer, antibacterial, antimycotic and body vigour 
(Ridzuan and Wan, 2019).  Many plants of Polygonaceae 
have potential source of herbal medicines and the plant 
under study is also used to cure different ailments by 
indigenous communities. Polygonaceae is a cosmopolitan 
family containing approximately 1,200 species in 48 
genera (Yasmin et al. 2009).They are group of 
morphologically different herbs, shrubs, small trees or 
climbers characterized by simple leaves with ochrear 
stipules, unilocular ovary and endospermic seeds 
(Kenneth,1992).In The plant Persicaria barbata (L.) Hara 
(PBH) commonly known as “Jori buti or Bistakali” used for 
cure of bacterial infections. The root extract is used as 
best tonic for antioxidant relevant issues. The decoction of 
root is useful in cure of oestrogenicity and infertility (Tonny 
et al. 2017). 

In this research main focus on antimicrobial activity of 
Persicaria barbata. The study area is Bhimber which is 
one Districts of Azad Jammu and Kashmir which is hub of 
plant diversity and many plant species are endemic to this 
region of AJK (Maqbool et al. 2019). The District Bhimber 
is the southern part of Azad Jammu and Kashmir and 
eastern side has Indian-administered Kashmir. The study 
area (District Bhimber) is located between latitude 3248° 
to 33-34° and longitude 73-55° to 74-45°. It has an area of 
1516 Km2 with an altitude of 1118 ft from sea level 
(Ishtiaq et al. 2017; 2020). According to latest information, 
population of District Bhimber is 45000 while the annual 
growth rate is 2.6% (Adeel et al. 2011; Mehwish et al. 
2019b; Ishtiaq et al. 2020). On the basis of EB survey that 
was conducted in study area it was found that plant have 
good medicinal potential majority of population of area is 
relying in this plant  to cure minor ailments on the basis of 
their  traditional knowledge  because in remote sites 
people can’t access to modern medicines, so  it was 
explore for  antibacterial and antifungal activity by using 
leaf and stem extract of indigenous plant, Persicaria 
barbata (L) Hara of District AJK by using different 
approaches to check the authenticity of traditional 

knowledge by using ethnopharmacological approaches. 
The objectives of this research were to (i) explore and 
study antibacterial activity of Persicaria barbata (L.) Hara 
(PBH) by calculating minimum bactericidal concentration 
(MBC). (ii) For antifungal activity of Persicaria barbata (L.) 
Hara (PBH) by calculating minimum fungicidal 
concentration (MFC) (iii) determining zone of inhibition (ZI) 
and (iv) activity index (IA). 
  
MATERIALS AND METHODS 

Plant samples collection:  
The plant samples were collected from different areas 

of District Bhimber of AJK and these were properly 
identified by taxonomist of the Department, accession 
number (MUH-1549) was assigned and specimens were 
deposited to Herbarium Department of Botany Mirpur 
University of Science and Technology (MUST), Mirpur 
AJK, Pakistan.  

Preparation of macerate and extraction: 
 Plant was collected from study area and its two parts 

viz: leaf and stem were chosen for extract production. 
Mature leaves and fresh stem parts were collected from 
field area and packed in polythene bags (Maqbool et al. 
2017). These were washed and shadow dried for further 
extraction through maceration procedure and antimicrobial 
activity. For extraction four solvents viz: petroleum ether 
(PE), chloroform (Chl), methanol (MeOH) and water (Aq) 
were used in subsequent order of polarity. The plant 
powder of weight 250 g was first soaked in 250 ml of PE in 
beakers as tightly sealed and dipped material was filtered 
by using Whatmann filter paper No. 42 after seven days at 
room temperature (RT) following protocol of Handa et al. 
(2008). Then filtrate was concentrated by using rotary 
evaporator and residue/remnant was re-soaked in Chl. 
Solvent, then in MeOH and Aq solvents, subsequently 
repeating the same process as for first one (Ajaib et 
al.2016). 

Test organisms used:  
Four bacterial and four fungal strains/taxa were used 

as test organisms selected for exploration of antimicrobial 
activity of selected plants. Two bacteria viz: Pseudomonas 
aeruginosa (ATCC 10145) and Escherichia coli (ATCC 
10799) were Gram –ve and other two: Staphylococcus 
aureus (ATCC 29213) and Bacillus subtilis (ATCC 11774) 
were Gram +ve. Four fungal strains, i.e. Aspergillus 
oryzae (ATCC 42149) and Aspergillus niger (FGSC 
A1513), Fusarium oxysporum (KP297995) and F. solani 
(TIMM1303) were used. The test organisms were 
collected from Department of Plants Sciences, QAU and 
Pharmacology Lab of District hospital of Bhimber, Azad 
Jammu and Kashmir, Pakistan 
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Antimicrobial analysis 
Ability of any substance which controls or retards the 

growth process of microbes (bacteria or fungi) is called as 
antimicrobial agent or compound and process is called 
antimicrobial activity. There are two types of antimicrobial 
agents: (i) compounds which can kill microbes and this 
class of compound is called microbiocidal and (ii) other 
group of compounds which can prevent further growth and 
reproduction of microbes is called microbiostatic 
agents/compounds. For analysis of antimicrobial activity 
protocol of Mehwish et al. (2017) and Ajaib et al. (2013b) 
was used: 

i. Measurement of zone inhibition (ZI) 
ii. Calculation of minimum inhibitory concentration 

(MIC)  
iii. Measurement of Activity index (AI)  
Each plant part was powdered and extracted following 

protocol of Maqbool et al. (2017) 
as stated above. 

Determination of Antimicrobial Activity         
               The antimicrobial activity of each 

concentrate of the plant part was examined by using 
following steps as described below:  

Preparation of Nutrient Agar Medium for Bacteria 
 The growth medium for bacterial culture and 

analysis was prepared by using protocol of Cruick-Shank 
et al. (1975) and Mehwish et al. (2017) with some 
modifications. The Gram +tive and Gram –tive bacteria 
were grown on the media having following composition: (i) 
Agar powder: 07 grams, (ii) Nutrient broth compound: 04 
grams and (iii) Distilled water for dissolving: 500 mL 

All above mentioned constituents were taken in 
flask/beaker and mixed properly. It was dissolved in 
distilled water in a flask and converted into semi solid form 
by heating with sterilization process using digital autoclave 
apparatus with 121°C at 15 lb-2 for 15 min.  

Potato Dextrose Agar Medium Preparation for Fungi 
Analysis 

For fungal growth and analysis following medium was 
prepared by using composition of the according to method 
of Johansen (1940) and Maqbool et al. (2017) protocol 
with bit modification and its recipe was as following: (i) 
Potato d=Dextrose Agar (PDA) Powder = 3.9 grams, (ii) 
Distilled Water in Flask=100 ml 

First of all, PDA was mixed in the Erlenmeyer flask 
and it was further heated using a hot plate using process 
of sterilization by use of autoclaving at 121°C and 15 
Lb/sq inch for 15 minutes. 

Statistical Analysis: 
 The statistical analysis was performed using 

SPSS and each data was taken in triplicate and average 
values with SEM were measured and tabulated in excel 
form. 

 
RESULTS AND DISCUSSION 

In this study medicinal potential of plant was explored 
on the basis of EB survey, which was conducted in 
different villages of District Bhimber, AJK. It was decided 
to check the antifungal and antibacterial activity of 
selected plant. In this study the four bacterial and four 
fungal strains were selected as test organisms. 

Antibacterial activity (ABA) 
Antibacterial potential of different plant parts’ extracts 

was calculated by using agar well diffusion (AWD) 
protocol. For determination of minimum bactericidal 
concentration (MBC) serial dilutions were prepared and 
digital colony counter (DCC) (made in Germany) was used 
to find optical density (OD) and compared with standard 
(Ampicillin) positive control and negative control (blank) in 
experiment. The process was repeated for thrice and 
results were tabulated for statistical analysis. In the 
analysis, four known /recognized strains of bacteria were 
used and their growth retardation or end of growth was 
checked using standards/known antibiotics using as 
positive control and their Zone of Inhibition (ZI) and 
quantity of standards used as also calculated. 

For antibacterial analysis, it was found that Stem 
extract in MEOH fraction shows highest ZI value 
(33±0.5mm) and AI is 0.78 against the E.coli. Similar 
findings were found against S. aureus ZI is 15±0.2 and AI 
is 0.75.for P. aeruginosa. For B. subtilis it was found that 
ZI and AI values in MEOH extract was 32±0.4 and 0.88, 
respectively (Table 01In this analysis it was found that 
stem part has shown good antibacterial activity and result 
of this plant extract are very near to standard (ampicillin) 
used that was 42±0.2, and these findings are similar with 
previous work of Mashwani, (2015) who conducted 
research on plants of Northern areas of Pakistan and 
findings of (Sara et al. 2014). The researchers like Abdul 
et al. (2019) claimed that the plant is medicinally very 
important and it is being used in many ethnomedicines of 
the world. These outcomes of the researcher are 
supported by our results.  

For leaf fractions, it was found that PE depicted good 
efficacy for control of bacterium and it was found for E. coli 
that ZI was 38±0.5 mm with AI 0.90 (Table 01). The 
highest value of ZI was explored against bacterium S. 
aureus with 39±0.3 mm and AI of 0.97. For P. aeruginosa, 
it was known that leaf MeOH extract showed ZI of 32±0.2 
mm and AI 0.94. In other leaf extract of aqueous fraction 
ZI of 20±0.4 mm with AI of 0.55was found for bacterium B. 
subtilis (Table 01) (Figs. 1; 2). 
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Table 1:  Determination of zone of inhibition (ZI) and activity index (AI) produced by stem and leaf extracts of 
Persicaria barbata L.) Hara against four Bacterial strains 

 

 

 
Figure 1: Activity index of Persicaria barbata L.) Hara). stem extracts against four Bacterial strains from District 
Bhimber of AJK, Pakistan 

 
 
Figure 2: Activity index of Persicaria barbata L.) Hara leaf extracts against four Bacterial strains from District 
Bhimber of AJK, Pakistan 

 
Plant parts 

used 

 
Solvents used 

Zone of inhibition (ZI) measured in mm and activity index (AI) 

E. coli S. aureus P. aeruginosa B. subtilis 

ZI AI ZI AI ZI AI ZI AI 

 
Stem 

Petroleum ether 30±0.5 0.71 25±0.4 0.62 23±0.2 0.67 18±0.4 0.50 

Chloroform 22±0.4 0.52 24±0.3 0.60 20±0.4 0.58 22±0.5 0.61 

Methanol 33±0.5 0.78 30±0.4 0.75 24±0.5 0.70 32±0.4 0.88 

Aqueous 17±0.5 0.40 15±0.2 0.37 16±0.5 0.47 18±0.2 0.50 

 
Leaves 

 

Petroleum ether 38±0.5 0.90 39±0.3 0.97 31±0.4 0.91 32±0.1 0.88 

Chloroform 34±0.3 0.80 29±0.4 0.72 30±0.4 0.88 30±0.4 0.83 

Methanol 32±0.5 0.76 38±0.7 0.95 32±0.2 0.94 31±0.3 0.86 

Aqueous 20±0.2 0.47 22±0.6 0.55 19±0.5 0.55 20±0.4 0.55 

Standard 
(Ampicillin) 

 42±0.2  40±0.5  34±0.4  36±0.5  
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Antimycotic activity (AMA) 
In antimycotic analysis, four fungal strains were used 

and four different extracts of stem and leaf were used to 
determine ZI and AI against each fraction.it was found that 
PE fraction of stem gave highest ZI (30±0.5mm) against 
A. niger with AI value of (0.57) as shown in Table 2. The 
water extract of stem part depicted the least activity for F. 
oxysporum with ZI 21±0.3 mm and AI of 0.45, while 
positive control value was 46±0.2 mm (Table 02). The leaf 
fraction extracted in PE depicted highest effectiveness 

against A. niger with value of 40±0.7 mm and AI of 0.76. 
While for leaf chloroformic content it was found that its 
inhibition zone range was 39±0.2 mm and its AI was 0.78 
for A. orzyae. To see proliferation of F. oxysporum, it was 
found that 44±0.4 mm obtained as ZI of the activity and its 
AI was 0.95 (Table 02). ). It was found that in water 
extract, highest ZI was found for A. niger with 31±0.4 mm 
and AI of 0.59., while standard range of ZI was 52±0.5 
mm (Table 2). 

 
Table 2:  Determination of zone of inhibition (ZI) and activity index (AI) produced by stem and leaf extracts of 
Persicaria barbata L.) Hara against four Fungal strains from District Bhimber of AJK Pakistan 

 
Plant 

 
Extracts 

Zone of inhibition (ZI)  in mm and activity index (AI) 

A. niger A. oryzae F. oxysporum F. solani 

ZI AI ZI AI ZI AI ZI AI 

 
Stem  

Petroleum ether 30±0.5 0.57 23±0.2 0.46 29±0.5 0.63 28±0.3 0.59 

Chloroform 23±0.4 0.44 25±0.3 0.50 27±0.1 0.58 25±0.4 0.53 

Methanol 27±0.2 0.51 30±0.9 0.60 31±0.2 0.67 34±0.5 0.72 

Aqueous 22±0.4 0.42 25±0.5 0.50 21±0.3 0.45 24±0.2 0.51 

 
Leaves 
 

Petroleum ether 40±0.7 0.76 34±0.1 0.68 35±0.4 0.76 30±0.1 0.63 

Chloroform 38±0.5 0.73 39±0.2 0.78 38±0.2 0.82 39±0.4 0.82 

Methanol 41±0.4 0.78 38±0.5 0.76 44±0.4 0.95 37±0.1 0.78 

Aqueous 31±0.4 0.59 27±0.4 0.54 27±0.6 0.63 26±0.4 0.55 

Standard  
(Griseofulvin) 

 52±0.5  50±0.5  46±0.2  47±0.5  

 
 

 
 

Figure 3: Activity index of Persicaria barbata L.) Hara, stem extracts against four Fungal strains from District 
Bhimber of AJK, Pakistan 
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Figure 4: Activity index of Persicaria barbata L.) Hara, leaf extracts against four Fungal strains from District 
Bhimber of AJK, Pakistan 
 

CONCLUSION 
The calculation of antimicrobial activity exhibited that both 
parts: leaf and stem, which have maximum to minimum 
activity against bacterial and fungal strains. Minimum  
Bacterial and Fungal activity  was shown in aqueous 
extracts of both stem and leaf while both parts of plant 
showed good to satisfactory results in P.E and Methanol 
which are very near to standard.(Table 1 and 2)  All these 
findings proved that Persicaria barbata (L.) Hara (PBH) 
have great medicinal potential, and used to cure number 
of common illness. The results showed that plant have 
great antimicrobial potential and further advance studies 
may reveal some new active compounds that would play 
potential role in pharmacology and pharmaceutical 
industry for making new drugs.  
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