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ABSTRACT
Background: The whole plant of Potentilla polyphylla Wall. ex Lehm. (Rosaceae) is valued for its ethno-medicinal properties. It has 
been used as a folk remedy against a variety of ailments. Aim: This study aimed to assess the antimicrobial potential of P. polyphylla 
taproot extract against human pathogens. Methods: The antimicrobial activity of the aqueous methanol extract (1:4) against bacterial 
strains and clinically important yeast were assessed using the agar diffusion assay and minimum inhibitory concentration studies. Its 
effect was compared with some standard antibiotics. Results: The extract showed inhibition of 17.5-30.0 mm and minimum inhibitory 
concentrations of 0.01 mg/ml and 0.4 mg/ml against Streptococcus mutans and Candida albicans, respectively. Tested pathogens, 
except P. mirabilis, were found susceptible to standard antibiotics. Conclusions: Results showed that P. polyphylla possesses broad-
spectrum antimicrobial properties and hence merits detailed phytochemical investigations for its pharmaceutical applications.
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INTRODUCTION

The use of medicinal plants has a long history throughout 
the world. The use of herbal preparations, in various forms, 
including extracts, is found in pharmacopoeia of many 
countries [1]. At least one third of the herbal remedies are 
for skin and wounds. However, only limited percentage 
(1-3%) of drugs listed in the Western pharmacopoeia 
are intended for use on the skin and wounds [2]. Many 
traditional practitioners across the world, particularly in 
countries like India and China with age old traditional 
practices, have valuable information of many lesser-known 
hitherto unknown wild plants used by the traditional 
healers for treating cuts, wounds and burns. The claims 
of some of these plants have been validated scientifically, 
however, most of which remain unexplored.

Microorganisms such as Escherichia coli, Staphyllococcus 
aureus, Streptococcus mutans, Klebsiella pneumonia, Proteus 
mirabilis, Pseudomonas aeruginosa, Salmonella enterica 
serovar typhii and Candida albicans were reported to cause 
wound infections and also diseases like diarrhoea, typhoid, 
etc. Therefore, the need arise to screen plants which 
may have effect on these organisms, which will impact 
the effective use of medicinal plants against the diseases 
caused by the mentioned pathogens. Further, an increasing 
acceptance of traditional/herbal medicine as an alternative 
form of health care and the development of microbial 
resistance to the available antibiotics have led researchers 
to investigate the antimicrobial activity of herbal extracts.

Potentilla species have been used for a long time in 
traditional medicines. Fuchs [3] mentioned five Potentilla 

species in his ‘New Kreiiterbuch” comprising Potentilla 
alba L., Potentilla retans L., Potentilla neumanniana 
RCHB, Potentilla anerium L. and Potentilla erecta. Extracts 
prepared with water, milk, honey and alcohol were used 
for the treatment of toothache, throat inflammations, 
wound healing, jaundice, mouth ulcers, dysentery and 
as a homeostatic. Moreover, as many as three hundred 
species of the genus Potentilla Linn. are used in Ayurvedic, 
Unani, Siddha, Chinese and Tibetan systems of medicines 
[4,5,6,7], due to high content of polyphenols in their 
aerial and underground parts. Polyphenol rich plants are 
gaining significance in maintaining good health [8] due 
to their antioxidant and radical scavenging capacities [9]. 
These polyphenols form stable complexes with metal ions, 
protein and polysaccharides. Polyphenols help in healing 
of wounds, burns, inflammations, membrane-stabilizing 
and radical-antagonizing actions and thereby protect the 
underlying mucosa from toxins and irritants, control dental 
caries and ameliorate degenerative diseases. Medicinally 
important chemical constituents such as polyphenols, 
tannins, flavonoids and triterpenoids are already reported 
in the genus.  P. polyphylla Wall. ex Lehm., one of the 
species of the genus Potentilla, is  found at an altitude of 
~1800 meters above sea level. It is found in the northeast 
region of India. Ethnic tribes in this region, such as 
Poumai, Mao, Kuki, etc., in Senapati District of Manipur, 
use the taproot of this herb for the treatment of burns and 
wounds. Chopped piece of the taproot is chewed as such 
in case of dental, diabetic and gastritis problems. In view 
of this, the present investigation was designed to evaluate 
its antimicrobial activity against potential wound, dental 
caries and other pathogens which may pave the way in 
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finding the active principles responsible for the presence of 
its efficacy. 

MATERIALS AND METHODS

Chemicals

Amphotericin, cefuroxime, fluconazole, gentamicin, 
nutrient agar (NA), Sabouraud dextrose agar (SDA), 
Sabouraud dextrose broth (SDB) and Muller Hinton 
broth were obtained from Himedia, Mumbai, India. Other 
reagents and solvents of analytical grade were purchased 
from Himedia and Merck, Mumbai, India.

Plant material

Fresh plants of P. polyphylla  Wall. ex  Lehm. were  bought 
from Iewduh (Bara Bazar), Shillong, Meghalaya, India 
during October, 2012. Voucher specimen was identified 
with the help of Botanical Survey of India, Shillong (No.
BSI/ERC/2010/Plant identification/477).

Preparation of extract

Aqueous methanol (1:4) was used as solvent for extraction. 
Taproot of P. polyphylla was washed thoroughly with 
tap water, rinsed with distilled water, shade-dried and 
powdered [10]. Briefly, about 50 g of ground sample was 
soaked in the solvent for 48 h with intermittent shaking. 
The extract was filtered using Whatman No.1 filter paper 
and the collected filtrate was concentrated under reduced 
pressure in a rotary vacuum evaporator (RV10 Control, 
IKA, Germany). Concentrated extract was air-dried to a 
constant weight at room temperature and stored at -20°C 
till further use. 

Test concentration

10% (w/v) extract solution was prepared by dissolving the 
extract in an equivalent amount of DMSO (dimethyl 
sulphoxide) that gives 1% of the final solution. The solution 
was sterilized by filtering through a Millipore (0.2 μm) filter 
and stored. Test solutions of different concentrations were 
prepared from stock solution. 100 μl each per well were 
loaded for the activity determination.

In vitro antimicrobial activity 

Microorganisms used

Seven pathogenic strains of bacteria and one fungal strain 
obtained from the Institute of Microbial Technology, 
Chandigarh, India were used to assess the antimicrobial 
property of the extract. The bacterial strains include: 
Staphylococcus aureus MTCC338, Streptococcus mutans 
MTCC497, Escherichia coli MTCC40, K l e b s i e l l a 
pneumoniae MTCC109, Proteus mirabilis MTCC743, 
Pseudomonas aeruginosa    MTCC741, Salmonella enterica 
serovar typhii  MTCC733 and yeast, C a n d i d a 
albicans MTCC854. Microbial strains preserved in nutrient 

agar at 4°C, were revivified   in nutrient broth solution and 
incubated at 37 ± 1°C for 18–24 h. Nutrient agar (NA) and 
Potato dextrose agar (PDA) were used for antibacterial and 
antifungal activity determination. Antibacterial standards 
used were Gentamicin and Cefuroxine. Amphotercin and 
Fluconazole were used as antifungal standards.

Determination of antimicrobial activity and minimum 
inhibitory concentrations

The antimicrobial activity of the extract was determined 
by measuring the diameter of the zone of inhibition (ZI) 
in mm around the well according to Indian Pharmacopeia 
Commission, 2007[11]. Percentage inhibition was 
calculated according to Vyas et al. [12] and tabulated in 
Table 1 , where the control growth is 80 mm (diameter of 
the petriplate used).  Culture broth and 1% DMSO (100 μl 
each) were inoculated into agar wells as a negative control. 
The susceptibility of the test pathogenic microorganisms 
to known antibiotics was tested as a positive control. Agar 
dilution method was used to determine the minimum 
inhibitory concentrations (MICs). The experiments were 
performed in triplicate.

Table 1. Antimicrobial activity of P. polyphylla taproot extract against 
test human pathogens

Microorganism ZI (mm) Percent 
Inhibition

MIC (mg/
ml)

Staphyllococcus aureus 17.5 21.93 5

Streptococcus mutans 30 37.50 < 0.05

Escherichia coli 23 28.75 10

Klebsiella pneumonia NA

Proteus mirabilis NA

Pseudomonas aeruginosa NA

Salmonella enterica serovar typhii NA

Candida albicans 20 25 < 0.5

Values represent an average of triplicate, NA: No activity

RESULTS  

Eight human pathogens have been investigated in the 
present study. The antimicrobial activity of P. polyphylla 
is represented in Table 1. Susceptibility profile of test 
pathogenic microorganisms against known antibiotics 
is presented in Table 2. TThe diameter of the zone of 
inhibition are presented in mm and minimum of inhibition 
in mg/ml.

DISCUSSION

Bioactive components present in a plant are responsible 
for protecting the plant against microbial infections 
or infestations by pests or stress. Preliminary chemical 
analysis showed the presence of flavonoids and tannins 
in high amount while saponins, steroids and terpenoids 
are in moderate amount [data not given]. However, 
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alkaloids were not detected in the investigation [13].  
In general, phenolics are predominant class of secondary 
metabolites in plants [14] and natural antioxidant mainly 
comes from this class of phenolic compounds such as 
flavonoid, phenolic acids, tocopherols, etc. [15]. Therefore, 
exhibited antioxidant in the extract of P. polyphylla 
could be due to the presence of flavonoids and tannins as 
reported [13]. Moreover, gram-positive bacterial strains are 
most sensitive to this class of compound [16]. Thus, the 
presence of which could be, at least partly, responsible for 
the measured antibacterial activity against S. mutans, S. 
aureus, E. coli and C. albicans. S. mutans was found most 
susceptible to extract with the highest ZI of 30 mm, amongst 
the test pathogens, which was comparable to Gentamicin. 
However, Cefuroxime exhibits stronger activity against S. 
mutans. Susceptibility of S. aureus to extract, Gentamicin 
and Cefurocime was comparable. Extract showed activity 
against E.coli, though less effective than the antibiotics. 
Extract was found highly active against C. albicans with 
ZI of 20 mm which was higher than Amphotericin with 
ZI 13 mm. Moreover, C. albicans is a clinically important 
pathogen and therefore this observation stands out 
amongst other observations. Gram negative bacteria such 
as K. pneumonia, P. mirabilis, P. aeruginosa  and S. enterica 
serovar typhii were not susceptible to the extract under 
investigation. Except P. mirabilis, all the test pathogens 
were found susceptible to test antibiotics. Flavonoids 
and hydroxylated phenolics are known to be synthesized 
by plants in response to microbial infections. Therefore 
they are attributed with broad spectrum antimicrobial 
attributes in vitro. Their activity is probably due to their 
ability to complex with extracellular and soluble proteins 
and to complex with bacterial cell wall [17]. Tannins act as 
growth inhibitors towards many microorganisms including 
bacteria, yeasts and fungi by inhibiting the transport 
of nutrients into the cell and retard the growth of the 
organism. Tannins–protein or polysaccharide complexed 
formed are often irreversible, and this characteristic confers 
bactericidal and bacteriostatic properties. Terpenoids are 
reported to be antioxidant [18], antimicrobial [19], anti-

inflammation [20], etc. Steroids have been reported to 
have antibacterial properties [21]. Antimicrobial activities 
of plants have been attributed to the presence of bioactive 
compounds [12, 13] and mechanism of action is generally 
considered to be the disturbance of the cytoplasmic 
membrane, disrupting the proton motive force, electron 
flow, active transport and coagulation of cell contents [22]. 
Therefore, it is possible that the phytochemicals detected 
in the extract exert their effects via some of the mechanisms 
mentioned above.

In conclusion, this study revealed that, P. polyphylla 
possesses broad-spectrum antimicrobial properties which 
could be effectively used against diseases which are caused 
by those susceptible test organisms. However, further 
studies should be carried out to identify and characterize 
the antimicrobial agent(s) present in the plant which can 
further be explored for possible pharmaceutical leads for 
pharmaceutical applications.
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