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Abstract
The present study is focused to evaluate the antimicrobial efficacy of Paeonia emodi wall. (Paeonaceae) against Escherichia
coli, Baccillus subtilis and Staphylococcus aureus. Paeonia emodi. The leaves and rhizomes are used as a tonic to cure
backbone ache, backache, dropsy and epilepsy and also used as emetic, cathartic, blood purifier and colic while the seeds are
purgative. Present investigation is an attempt to reveal the antibacterial activity of the aqueous, methanol and ethanol
extracts of Paeonia emodi leaves using the well diffusion method and measuring zone of inhibition. The highest zone of
inhibition was observed in methanol extract against B. subtilis (22.00 mm) followed by Staphylococcus aureus (18.00 mm)
and E. coli (14.96 mm). And in case of ethanol extract the highest zone of inhibition was observed in against B. subtilis (21.00
mm) followed by E.coli (17.16mm) and Staphylococcus aureus (16.80 mm). A comparision among three extracts, the methanol
extract showed highest while the aqueous extract exhibited lowest zone of inhibition. The results of the extracts were also
compared with the standard antibiotics.
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 Introduction
The use of higher plants and their preparation to treat

infectious and non-infectious disease is an age old practice
and was the only method available in the past. Though
the use of natural sources like plant material for curing
diverse forms of ailments leads to human civilization, the
scientific analysis of different natural sources for their
possible medicinal potency is comparatively recent origin.
The emergence and spread of antibiotic resistance of
microorganisms triggered this type of plant investigations.
(Cowan, 1999) Hence, the plant kingdom is being
screened for newer and effective chemotherapeutic
agents. Higher plants can serve both as potential
antimicrobial crude drugs as well as a source of new
anti-infective agents. (Rios, 2005).

Phytomedicine can be used for the treatment of
diseases as is done in case of Unani and Ayurvedic system
of medicines (Barnes et al. 2002). This plant-based,
traditional medicine system continues to play an essential
role in health care, and play dual role in the development
of new drugs: they may become the base for the

development of a medicine, a natural blue print for the
development of new drugs or; as phytomedicine to be
used for the treatment of diseases (Khera, et. al. 2012).

 Materials and methods
Plants were collected from the oak forest near

Chandrapuri on way to Kedarnath (2100-3000m).
Aqueous, methanol and ethanol extracts of the plant were
prepared using standard techniques and the final extracts
was 1g dry material/ ml. (Panthi and Chaudhari, 2006).

 Glycosides, polyphenols, tannin, flavonoid, saponins,
steroids terpenoid and alkaloids were analysed following
standard methods. (Sofowra, 1993, Trease, and Evans
1989, Harborne, 1983).

Three species of bacteria, two gram-positive
(Bacillus subtilis and Staphylococcus aureus) and one
gram-negative (Escherichia coli) were cultured in
nutrient broth for 24 hours and the fresh inoculums were
taken for the test and reconfirmed by gram staining and
sub culturing in appropriate selective media. Three to
four isolated colonies were inoculated in 2 ml nutrient
broth and incubated till the growth in the broth was
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equivalent with Mac-Farland standard (0.5%) as
recommended by WHO at which the number of cells
was assumed to be 1.5 × 108 cfu/ml.

The antibacterial activity was assessed by agar well
diffusion method (Panthi and Chaudhry 2006). Different
concentrations ranging from 10mg/ml to 30mg/ml of the
working suspension/solution of different plant extracts
were loaded in each well and same volume of extraction
solvent for control was filled in the wells with the help of
micropipette. The tests were performed three times and
the zones of inhibition were measured for each extract
using a ruler and the results were recorded.

 Results and Discussion
Phytochemistry of Paeonia emodi:

The phytochemical analysis of aqueous, methanolic
and ethanolic leaf extracts of Paeonia emodi showed
the presence of glycosides, polyphenols, tannins,
flavonoids, saponins, steroids, terpinoids and alkaloids.
These all constituents are known to exhibit medicinal as
well as physiological activities. All the three extracts
shown variation in the concentration of these
phytochemicals. Intense colour with +++ mark
corresponding to higher quantity of phytochemicals.
Higher quantity of glycosides were observed in the
ethanolic extract while both methanolic and ethanolic
extracts exhibited intense colour in case of polyphenols
and tannins. Flavonoids were found in higher quantity in
methanol extract only. Other phytochemicals were noticed
in moderate quantity (table 1).

This plant possesses medicinal properties due to
phytochemicals present in the plant as alkaloids have been
reported to their analgesic antispasmodic and antibacterial
properties. (Stray 1998, Okwu and Okwu, 2004).
According to many reports glycosides are known to lower
the blood pressure (Nyarko and Addy 1990). Various
studies shown phenolic compound possess biological
properties such as apoptosis, anti-aging, anti-carcinogen,
anti-inflammation, anti-atherosclerosis, cardiovascular
protection and improvement of endothelial function, as
well as inhibition of angiogenesis and cell proliferation
and antimicrobial activities (Han and Shen 2007). The
plant extracts were also revealed to contain saponins
which are known to produce inhibitory effect on
inflammation (Just et al., 1998). Steroids have been
reported to their antibacterial properties (Epand, et al.,
2007). The growth of many fungi, yeasts, bacteria and
viruses can be inhibited by tannins (Chung et al., 1998).
Zones of inhibition:

Among all the pathogens, all gram negative and
positive bacteria were inhibited by all type of plant
extracts. The plant extracts shown inhibitory action against
Escherichia coli, Bacillus subtilis and Staphylococcus

aureus (table 1, 2, 3 and 4). The zones of inhibition of the
aqueous, methanolic and ethanolic leaf extracts and their
different concentrations for E. coli ranged from 0 mm -
10.63±0.48 mm (aqueous extract), 5.25±0.6 mm -
14.96±0.05 mm (methanol extract) and 0 mm - 17.16±0.36
mm (ethanol extract). In case of Bacillus subtilis it
ranged from 5.07±0.4 mm to 12.43±0.51 mm (aqueous
extract), 6.33±0.25 mm-22.0±0.3 mm (methanol extract),
6.07±0.6- 21.06±0.5 mm (ethanol extract), while for
Staphylococcus aureus. the range was from 3.63±0.55
mm-10.73±0.42mm, 6.06±0.2 mm-18.0±0.4 mm
7.37±0.63 mm-16.8±0.13 mm for aqueous, methanol and
ethanol extract respectively which was comparable to
standard antibiotics (erythromycin and tetracycline 30ìg,
table 5). The extract showed least activity against E.
coli. with minimum zone of inhibition. Gram positive
bacterial strains were found to be slightly more sensitive
than Gram negative bacterial strains. It may be due to
the absence of lipopolysachride layer in Gram positive
bacteria that might function as a barrier to the phytocemical
substances that are responsible for antibacterial activity
(Martin, 1995; Brantner et al., 1996; Palombo and Semple,
2001; Tortora et al., 2001; Matu and van Staden, 2003).

The results of the present study on the antimicrobial
potentials of Paeonia emodi against Escherichia coli,
Bacillus subtilis, and Staphylococcus aureus have
shown that the aqueous, methanolic, and ethanolic extracts
of the plant inhibited the growth of the test isolates.
Among the three extracts the methanolic extract shown
greater ZOI followed by ethanol and aqueous extracts.
There is an indication that the extracts possess substances
that can inhibit the growth of some micro-organisms.
However, the observed inhibitory effects were more as
the antimicrobial potential of Paeonia emodi
concentrations of the extracts increase from 10 mg/ml,
to 30 mg/ml. Escherichia coli, Bacillus subtilis. and
Staphylococcus aureus at concentrations of 30 mg/ml
each exhibited more inhibition zones.

The presence of various active ingredients secondary
plant metabolites as revealed by the phytochemical
screening (table: 1) supports the resourcefulness of the
plant extracts (Sofowora, 1993). Generally the methanol
extract shows the highest activity against both bacterial
and fungal isolates, which is due to the active ingredients
of the plant parts and these are better extracted with
methanol than other solvents. The methanol extracts
contain alkaloids, and tannins which have antibacterial
and antihelminthic properties (Saeedi et al., 2008). These
secondary metabolites exert antimicrobial activity through
different mechanisms. Tannins have been found to form
irreversible complexes with proline-rich proteins resulting
in the inhibition of the cell protein synthesis. (Hagerman
et al., 1998).

The traditional healers use primarily water as the
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nol extract.

Table 1: Variation of phytochemicals in different  extracts of P.
emodi.

S. Phytochemicals Aqueous Methanol Ethanol
No. extract extract extract
1. Glycosides + ++ +++
2. Polyphenol &Tanins + +++ +++
3. Flavinoids + +++ ++
4. Saponines + + +
5. Steroids + ++ +
6. Terpenoids + + ++
7. Alkaloids + ++ ++

+ (minimum), ++ (moderate), +++ (High)

Table 2: Zone of inhibition (ZOI) in different concentration of
aqueous extract.

Test Micro    Aqueous leaf extract different concentration
organism         10mg/ml           20mg/ml            30mg/ml

            (ZOI)mm           (ZOI)mm            (ZOI)mm
Bacteria Mean/ SD Mean SD Mean SD
E.coli 0 0 5.33 0.76 10.63 0.48
B.subtilis 5.07 0.40 6.54 0.56 12.43 0.51
S.aureous 3.63 0.55 8.17 0.6 10.73 0.42

Table 3: Zone of inhibition (ZOI) in different concentration of
methanol extract.

Test Micro    Aqueous leaf extract different concentration
organism         10mg/ml           20mg/ml            30mg/ml

            (ZOI)mm           (ZOI)mm            (ZOI)mm
Bacteria Mean/ SD Mean SD Mean SD
E.coli 5.25 0.6 7.66 0.57 14.96 0.05
B.subtilis 6.33 0.25 9.06 0.6 22.0 0.3
S.aureous 6.06 0.2 10.33 0.15 18.0 0.4

Table 4: Zone of inhibition (ZOI) in different concentration of
ethanol extract.

Test Micro    Aqueous leaf extract different concentration
organism         10mg/ml           20mg/ml            30mg/ml

            (ZOI)mm           (ZOI)mm            (ZOI)mm
Bacteria Mean/ SD Mean SD Mean SD
E.coli 0 0 12.0 0.09 17.16 0.36
B.subtilis 6.07 0.60 10.67 0.53 21.6 0.50
S.aureous 7.37 0.63 8.77 0.68 16.8 0.13

Table 5: Zone of inhibition (ZOI) of Standard Antibiotics.

Test Micro Standard Antibiotics (Positive Control)
organism        Tetracycline (30µg)       Erythromycin (30µg)

                  (ZOI)mm                       (ZOI)mm
Bacteria Mean/ S D Mean S D
E.coli 11.0 0.03 12.1 0.04
B.subtilis 16.07 0.05 13.4 0.06
S.aureous 13.37 0.07 13.2 0.03

Fig. 1:Zone of inhibition of different concentration of aqueous
extract.

Fig. 3: Zone of inhibition of different concentration of ethanol
extract.

solvent but we found in this study that the plant extracts
in alcohol (ethanol and methanol) provided more
consistent antibacterial activity compared to those
extracted by water. Successive extraction and isolation
of botanical compounds from plant material is largely
dependent on the type of solvent used in the extraction

procedure.
The high altitude grown Himalayan plant Paeonia

emodi has not been investigated for its defined
antimicrobial potential. Though it has been exploited for
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its other uses all over the world but the indigenous plant
part, especially rhizome needs to be tested adequately
for its antimicrobial potential. This study highlights for
the first time the ability of solvent extracts of the plant
Paeonia emodi as antibacterial through in vitro assays
against pathogens.
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