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Abstract 
Medicinal plants are the key source of medicines in human life. This present study was aimed to evaluate 

the anti-microbial and cytotoxic activity of the methanolic extract of Persicaria glabra whole plant. The 

pharmacognostic analysis of Persicaria glabra has been useful to identify authentic compounds and 

recognize isolates. The methanolic whole plant extract of Persicaria glabra showed antimicrobial 

activity against different bacterial strains, including gram negative, gram positive, and three fungal 

strains using the agar diffusion method. The methanolic extract showed broad spectrum antimicrobial 

activity Aspergillus niger. Methanol extract showed high cytotoxicity value with low IC50 values. 

Antimicrobial studies have shown that the whole plant of Persicaria glabra has antimicrobial activity 

against selected pathogens. The brine shrimp lethality test is an excellent predictive tool for the toxic 

potential of plant extracts in humans. 
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Introduction 

At the beginning of modern era, medicinal plants are playing an important part for human to 

prevent development of various diseases. Traditional medicines use parts like leafs, roots and 

barks to treat different diseases. 87% of drugs were came from natural source and about 25% 

of used drugs made from plants; 80% people depends on these medicine for their betterment 
[9]. The amount of higher plants mainly angiosperms and gymnosperms on earth are 250,000 
[5], with an upper level as high as 500,000 [11, 4]. Among them around 6% have been analyzed 

for biological activities. Whereas, phytochemical investigations have been run on 15% plants 
[12]. Approximately, 60% of pharmaceuticals are from plant origin and the use of expensive 

intermediary chemicals will also fell down if people starting rely on plant derivatives [2]. 

Cosmetics, detergents, dyes, insecticides, foods and paints manufacturer also using plants [19] 

.These medicinal plants have active compounds which provide antiviral, antibacterial, 

antifungal, anti-inflammatory, anti-helminthic and antioxidant activity [10]. In addition, 

Bangladesh is enriched with more than 5,700 angiosperm species, 1,700 species of 

pteridophytes and 3 species of gymnosperms, among which a total of 24 plants are in various 

degrees of the threat of extinction [1 3]. 

The medicinal plant Persicaria glabra belongs to Polygonaceae family. Locally it is known as 

Bihagni or Lal Kukri, and the common name of this plant is dense flower knotweed, smooth 

smartweed. This is an entirely glabrous plant, except the leaves which are often red-gland 

dotted, ochrea is completely eciliate. It has red small flowers. Grows mostly from plains to 

1,000 m in or near water, in ditches, river banks, margins of lakes, pools and wadis, where it 

often forms dense, mono-specific stands. 

Polygonaceae family provided us with therapeutic uses such as asthma, bronchitis, cough, 

diarrhea, dysentery, eczema, earache, inflammatory conditions, jaundice, kidney disease, 

leprosy, paralysis, toothache, ulcerative colitis, intestinal parasites and others. The species 

Persicaria also provided medicinal property to treat colic pain, skin conditions such as scabies, 

boils, abscesses and ringworms. Persicaria species has phytochemical compounds included 

flavonoids, terpenoids, anthraquinones and apianen lactones which revealed anticancer, 

antioxidant, analgesic, antileukemic, antimicrobial and tyrosinase inhibiting properties [8, 14]. 

Plants of this Polygonaceae family contained many pharmacological activities like Persicaria 
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barbata (L) seeds has antiemetic, purgative, stimulant 

properties and can be used torelieve colic pain. It has 

anthelmintic and diuretic activities too [15]. Another plant 

Persicaria orientalis has anti-ulcer properties [16, 13]. 

Persicaria hydropiper plant has antioxidant, antipyretic, 

astringent, laxative, styptic and antibacterial properties. This 

plant also has antitumor, antifungal and antiproliferative 

properties [17, 18]. In addition, A pure anthelmintic and 

molluscicidal terpenoid substance (PGA) has been derived 

from the methanolic extract of the leaves [19]. So, this plant 

Persicaria glabra can be a potential source of medicinal 

properties and for this purpose this study was designed to find 

out cytotoxic and antimicrobial activity. 

 

Materials and Methods  

Plant collection and identification 

The whole plant of Persicaria glabra was collected in the 

month of October 2016 from Khagrachari, Bangladesh. After 

that, its verification was done by the National Herbarium of 

Bangladesh (NHB), Mirpur, and Dhaka by submitting plant 

sample. Verification code number was 45023. 

 

Preparation of plant extract  

Leaves were shade dried for several days after proper washed 

with water. After that leaves were grounded finely as a 

granular particle with a high power grinding machine. About 

400gm of grounded leave powder of Persicaria glabra was 

obtained. Then these powder was soaked in 2L of methanol 

for 14 days period in a room temperature (22-25oC) with 

random stirring. After 14 days of soaking, the mixture was 

filtered by using Watmann filter paper (pore size 100nm). The 

filtrate was concentrated by using rotary evaporator 

(Heidolph) at 30oC temperature with a rotation speed of 

100rpm up to form the concentrated methanolic extract.  

 

Chemicals and Drugs 

Methanol collected from Active Fine Chemicals Limited., 

Bangladesh. Vincristine sulphate was obtained from Beacon 

Pharmaceuticals Limited, Bangladesh and Dimethyl sulfoxide 

(DMSO) was purchased from Fisher Scientific, UK. Nutrient 

Agar, Nutrient Broth, M. H. Agar was obtained from Becton 

Dickinson GmbH, Germany and Kanamycin was acquired 

from Beximco Pharmaceuticals Limited, Bangladesh. 

 

Brine Shrimp Lethality Bioassay 

Brine shrimp lethality bioassay is used to identify cytotoxicity 
[20] and it also help to find other important pharmacological 

activities such as antimicrobials, antivirals, pesticides and 

tumor-resistant, etc. mixtures. [21]. In this study, One liter 

water taken into a small tank and 38 g of sea salt were 

dissolved in it. Then it was filtered to obtained clear solution. 

Artemia salina was incubated and developed as nauplii in the 

tank. 10 live nauplii were transferred into each of the test 

tubes containing 5 ml of seawater. Test sample was removed 

from vial and added in 100 μl of dimethylsulfoxide to obtain 

stock preparations. After that, test sample added in to the test 

tubes. The concentration was prepared in the first test tube 

was 400 μg / ml. By the help of serial dilation process 

different concentration obtained. Here, 50 μl of test sample 

were added to the test tube and 50 μl of new DMSO were 

added to the vial. 

 

Antimicrobial screening: 

Here, Disc diffusion method were used to determine 

antimicrobial activity by measuring zone of inhibition. In 

patridishes restricted source through nutrient agar gel used 

and sterilized filter paper discs (6mm in diameter) contained 

the test sample in a specific amount which is positioned on 

nutrient agar medium with microorganisms. As a standard of 

antibiotic, kanamycin discs and blank discs are used as a 

positive and negative control. Those plates are kept at 4°C 

temperature for 24 hours to allow maximum diffusion of the 

test materials to the surrounding media [6]. After 24 hours 

those plates are inverted and incubated at 37°C for 24 hours 

for optimal growth of microorganisms. If the test materials 

have antimicrobial property, it will inhibit the growth of 

microorganisms in the near to the discs of that media and 

produce a clear distinct area which defined as a zone of 

inhibition. After that, the antimicrobial activity of test agent is 

then measured by determining the diameter of the zone of 

inhibition in millimeter [6 7]. 

 

Collection of bacterial strains 

Different gram positive and gram negative bacterial and 

fungal stains were collected from the microbiology lab of the 

department of Pharmacy, University of Dhaka. 

 
Table 1: Different strains used in antimicrobial screening  

 

Gram negative Bacteria Gram positive Bacteria Fungi 

Escherichia coli 

Salmonella paratyphi 

Salmonella typhi 

Shigella boydii 

Shigella dysenteriae 

Pseudomonas aeruginosa 

Vibrio mimicus 

Vibrio parahemolyticus 

Bacillus cereus 

Bacillus megaterium 

Bacillus subtilis 

Sarcina lutea 

Staphylococcus aureus 

Aspergillus 

niger 

Candida 

albicans 

Sacharomyces 

cerevacae 

 

 

Sterilization Procedure 

The antimicrobial screening process was run under the 

laminar airflow cabinet to avoid any type of cross 

contamination. Moreover, The autoclaving was done at a 

121oC temperature and maintaining 15lbs/square pressure to 

sterile the petri dishes and glass instruments. Laminar hood, 

cotton, blank discs, micropipette tips and forceps were 

sterilized by keeping under UV light for one hour. 

 

Preparation of Subculture 

Test organisms transferred from stock culture to agar plates 

under an aseptic condition in the laminar air cabinet. After 

that those inoculated strains were incubated at 34oC 

temperature for 24 hours to gain optimum growth of those 

microorganisms.  

 

Preparation of the test plate 

Under the aseptic area, a subculture of test organisms was 

moved into the test tube which contains around 10ml of 

sterilized and melted agar medium with the support of a 

sterilized transfer loop. Those test tubes were shaken with 

vortex machine to achieve an even distribution of 

microorganism suspension. After that, suspension of 

microorganisms (bacteria and fungus) were transferred in the 

sterile Petri dish. Several times rotation of Petri dishes as 

clockwise and anticlockwise was done so that uniform 

distribution of test microorganisms occur in media. 

 

Preparation of Discs 

The calculated amount of test sample was dissolved in 

methanol to get the desired concentrations in a sterilized 
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condition. After that, the discs were soaked with solutions of 

test samples and dried. The concentration was 400 μg/disc. As 

a positive control standard Kanamycin (30 g /disc) plates 

were used to assure the activity of standard antibiotic against 

the test organisms. Blank discs were used as negative controls 

to confirm that the filter paper and the solvents were not 

contaminated. 

 

Diffusion and Incubation 

Our sample discs, control discs and standard antibiotic disc 

were placed smoothly on the marked zone of agar plates 

which were pre-inoculated with test bacteria and fungus. 

After that, those plates were putted in a cool place for 24 

hours at a 4oC temperature. After that those plates were 

incubated for another 24 hours at 37oC temperature. 

 

Determination of the zone of inhibition 

The zone of inhibition measured by a transparent scale to 

determine the potency of test material as an antimicrobial 

agent. The diameter of the zone of inhibition in millimeter 

unit indicates the prevention of growth of microorganisms by 

test material.  

 

Results and Discussion 

Brine shrimp lethality bioassay  

The methanolic extract (ME) of leaves of Persicaria glabra 

was examined for brine shrimp lethality bioassay. The 

cytotoxicity of the extract to brine shrimp was observed and 

the results are given in Table 2. 

The lethal concentration (LC50) of the test sample was 

determined by plotting the percentage of the mortality rate of 

shrimps against the logarithm of concentration. The curve of 

regression analysis helps in gaining the best-fit line (Figure 1 

& 2). Vincristine sulfate (VS) was used as positive control 

and the LC50 was found to be 0.35 g/ml. The LC50 of the 

methanolic extract of leaves of Persicaria glabra was 0.516 

g/ml which is much higher than vincristine sulfate. From 

this analysis it can be say that this plant cytotoxic activity and 

it can be used as cytotoxic agent after isolation of responsible 

compound. 

 
Table 2: LC50 values of the test samples of leaves of Persicaria 

glabra and standard vincristine sulphate. 
 

Samples LC50 (g/ml) 

VS 0.35 

ME 0.516 

 

 
 

Fig 1: Plot of % of mortality and predicted regression line of VS 

 
 

Fig: Plot of % mortality and predicted regression line of ME 

 

Antimicrobial Screening 

The methanolic extract (ME) of leaves of Persicaria glabra 

was investigated to find out the antimicrobial activity with a 

concentration of 400 g/disc in every case. The methanolic 

extracts of the leaves of Persicaria glabra showed some 

moderate antimicrobial activity against some different tested 

microorganisms (Table 3).  

The maximum zone of inhibition exhibited by ME was found 

to be 11mm against Aspergillus niger. The mild antimicrobial 

activities were tested against Sacharomyces cerevacae 

(having zone of inhibition of 10 mm), Escherichia coli 

(having zone of inhibition of 9 mm), Sarcina lutea (having 

zone of inhibition of 9 mm), Bacillus subtilis (having zone of 

inhibition of 8 mm), Vibrio parahemolyticus (having zone of 

inhibition of 18 mm), Bacillus cereus (having zone of 

inhibition of 7 mm), Vibrio mimicus (having zone of 

inhibition of 5 mm), Bacillus megaterium (having zone of 

inhibition of 4 mm), Staphylococcus aureus (having zone of 

inhibition of 4 mm), Shigella boydii (having zone of 

inhibition of 3 mm). Among all of the test microorganisms, 

the lowest activity was exhibited against Pseudomonas 

aeruginosa (having a zone of inhibition of 2 mm). 
 

Table 3: Antimicrobial activity of test samples of bark of Persicaria 

glabra 
 

Test microorganisms 
Diameter of zone of inhibition (mm) 

Extract Kanamycin 

Gram Positive Bacteria 

Bacillus cereus 7 37.6 

Bacillus megaterium 4 38.3 

Bacillus subtilis 8 35.0 

Staphylococcus aureus 4 35.0 

Sarcina lutea 9 37.3 

Gram-negative bacteria 

Escherichia coli 9 37.0 

Pseudomonas aeruginosa 2 35.6 

Shigella boydii 3 35.1 

Vibrio mimicus 5 37.3 

Vibrio parahemolyticus 8 38.0 

Fungi 

Aspergillus niger 11 37.0 

Sacharomyces cerevacae 10 38.6 

 

Conclusion 

In this study, Brine Shrimp Lethality Bioassay indicated the 

presence cytotoxic activity in the plant Persicaria glabra. The 

methanolic extract of plant showed singnificant level of 

result. The disc diffusion method revealed moderate level 

antimicrobial activity. Where methanolic extract showed 

activity against all the bacteria and fungi. Further 

investigation can be conducted with different fractions and 
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isolation of compounds for comprehensive information. 
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