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Abstract

Ayurvedic medicines are being used increasingly to fight or prevent common diseases. Sitopaladi churna is a polyherbal
formulation containing Piper longum (Piperceae), Elettaria cardamom (Zingiberaceae), Cinnamomum zeylanicum
(Lauraceae). Methanolic and Aqueous extracts of Sitopaladi Churna was screened for their antimicrobial activity against
Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Aspergillus niger and Candida albicans.
The results of antimicrobial activity of Aqueous and Methanolic extracts of the Sitopaladi churna indicated that
methanolic extract inhibited the growth of one or more test pathogens than aqueous extract. Sitopaladi churna
formulation extracts showed a broad spectrum of antimicrobial activity. Phytochemical investigation revealed the
presence of tannins, saponins, alkaloids, glycosides, flavonoids and triterpinoids. This may be due to the multifunctional
effect of all the three plant ingredients of Sitopaladi churna.
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1. Introduction

Infectious diseases account for approximately one-half of all deaths in tropical countries. Incidents of epidemics due to
drug resistant microorganisms and the emergence of hitherto unknown disease-causing microbes, pose enormous
public health concerns. Natural products, either as pure compounds or as standardized plant extracts, provide unlimited
opportunities for new drug leads because of the unmatched availability of chemical diversity. The increasing failure of
chemotherapeutics and antibiotic resistance exhibited by pathogenic microbial infectious agents has led to the
screening of formulations used in alternative system of medicine for their potential antimicrobial activity [1].

Sitopaladichurna is a polyherbal formulation containing Piper longum (Piperceae), Elettaria cardamom (Zingiberaceae)
and Cinnamomum zeylanicum (Lauraceae) which have been prescribed for fever and gastric disorder [2]. Piper longum
(Fruit) Hipli the fruit contains a large number of alkaloids and related compounds, the most abundant of which is
piperine [3-4]. Elettaria cardamom (Seeds) Elachi, major phytochemical metabolites such as alpha pinene (1.5%), beta-
pinene (0.2%), and other components have been identified [5]. Cinnamomum zeylanicum (Lauraceae) contains
cinnamaldehyde do possess antibacterial and antifungal activity [6]. Sitopaladi churna serve as a useful formulation in
reliving gastric disorders therefore the present study objective is to evaluate for antimicrobial effect of the formulation.

2. Experimental methods

The Sitopaladi churna is an ayurvedic proprietary medicine procured from Ayurvedic Pharmacy of Raghvendra
Ayurvedic Medical College Malladihalli Holiakere Tq Chitradurga.
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2.1. Preparation of extracts

The collected churna formulation 25 g was extracted with 200 ml of chloroform water macerated for 7 days filtered and
evaporated on water bath at low temperature not exceeding 60 °C and methanolic extract was also prepared similarly.
Both the extracts were distilled, dried and used for the phytochemical [7-8] and antimicrobial study [9-10].

2.2. Phytochemical screening of crude extracts

Phytochemical tests were carried out to find out the presence of phytoconstituents viz., alkaloids, glycosides, flavonoids,
tannins, triterpenoids saponins etc., and the results are shown in Table 1.

Table 1 Phytochemical screening of aqueous and methanolic extracts of Sitopaladi churna

Test Aqueous Extract Methanolic Extract
Alkaloids - +
Carbohydrates + +
Flavonoids + +
Triterpenoids - +
Resins - -
Saponins + +
Steroids - +
Tannins + +

2.3. Antibacterial activity using cup plate method

Bacillus subtilis (NCIM 2920), Klebsiella pneumoniae (NCIM 2883), Staphylococcus aureus (NCIM 5022), Escherichia coli
(NCIM 2065), Pseudomonas aeruginosa (NCIM 2945), Aspergillus niger (NCIM 798), and Candida albicans (NCIM 3103).

These cultures were procured from National Collection of Industrial Microorganism (NCIM), Pune, India.

2.3.1. Antibacterial activity

The extracts and the standard drugs were dissolved in minimum quantity of DMSO and adjusted, to make up the volume
with sterile distilled water to get 100 and 200 pg/ml concentrations. The benzyl penicillin (50 pg/ml) was used against
Gram positive and streptomycin was used against Gram negative bacteria as standard drugs. The antibacterial activity
tests were performed by cup plate method. The fresh cultures of bacteria, Bacillus subtilis, Staphylococcus aureus,
Escherichia coli and Pseudomonas aeruginosa were cultivated by inoculating into peptone broth and incubated at 37 +2
oC for 18-24 hours. This culture was mixed with Mueller Hinton agar media and poured into Petri dishes by following
aseptic techniques. After solidification of the media, six bores were made at equal distance by using sterile steel cork
borer (8 mm diameter). Into these cups different concentrations of test extracts and standard drugs were introduced.
DMSO was used as a control. After introduction of standard drugs and the extracts to be screened, the plates were placed
in a refrigerator at 8-10 °C for proper diffusion of drugs into the media. After two hours of cold incubation, the
petriplates were maintained in an incubator at 37 °C for 24 hrs. The plates were observed for clear zone formation
around the well and the experiment was carried out in triplicate. Antibacterial activities were expressed in millimeter
Table 2.

Table 2 Antibacterial activity of aqueous and methanolic extracts of Sitopaladi churna

Mean zone of inhibition (in mm)

) Streptomycin Benzyl Penicillin Aqueous  Methanolic
SL. No Organism 1
ng/ml ug/m ng/ml ng/ml
50 50 100 200 100 200
1 Bacillus subtilis - 18 11 13 13 15
2 Staphylococcus aureus - 20 12 13 13 16
3 Pseudomonas aeruginosa 19 -- 09 12 15 16
4 Escherichia coli 21 -- 10 13 14 17
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2.3.2. Anti-fungal activity

The antifungal activity was studied by cup plate method as described above. The 24 hours fungus cultures of Candida
albicans (NCIM 3103) and Aspergillus niger (NCIM 798) were inoculated into Potato-Dextrose agar media and transfered
into petriplates. After solidification six bores (8 mm) were made with the help of sterile cork borer. Standard drug
Griseofulvin (50 pg/ml) and extract solutions (100 pg/ml and 200 pug/ml) were prepared in DMSO separately and
introduced into the wells. Only DMSO was introduced into a well, which served as control. The test plates were
incubated at 25 °C for 24 hrs and zone of inhibition were measured, and the results were tabulated in Table 3.

Table 3 Antifungal activity of aqueous and methanolic extracts of Sitopaladi churna

Mean zone of inhibition (in mm)

) Griseofulvin Aqueous Methanolic
SI.No Organism
pug/ml pug/ml pug/ml
50 100 200 100 200
1 Candida albicans 18 10 11 12 13
2 Aspergillus niger 19 11 12 12 14

3. Results and discussion

3.1. The phytochemical screening

Of the aqueous extract showed the presence of Carbohydrates, Flavonoids, Saponins, and Tannins. Methanolic extract
showed the presence of Alkaloids, Carbohydrates, Flavonoids, Triterpinoids, Saponins, Steroids and Tannins.

3.2. Antibacterial activity

Both the aqueous and methanolic extracts of the formulation possessed antibacterial activity in a concentration
dependent manner against the test organisms at concentrations of 100 and 200 pg/ml and are comparable with the
standard drug benzyl penicillin and streptomycin. The result of the extract was however found to be less than the
reference drugs at concentrations studied. The results of the aqueous and methanolic extracts of the formulation were
subjected to antibacterial activity revealed both extracts showed encouraging results and are tabulated in (Table 2).
Both the aqueous and methanolic extracts of the formulation possessed antibacterial activity in a concentration
dependent manner against the test organisms at concentrations of 100 and 200 pg/ml and are comparable with the
standard drug Streptomycin and benzyl penicillin. The result of the extract was however found to be lesser than the
reference drugs at concentrations studied. In the methanolic extracts, maximum zone of inhibition was recorded by E.
coli at both the concentrations (14 and 17 mm) while Pseudomonas aeruginosa recorded minimum zone of inhibition
(12 and 15 mm) at similar concentrations indicating gram negative organisms susceptibility. In aqueous extract, E. coli
was found to be more sensitive (10 and 13 mm) followed by Pseudomonas aeruginosa (09 and 12 mm). With regard to
gram positive bacteria in aqueous extract results is Bacillus subtilis (11 and 13 mm) and Staphylococcus aureus (12 and
13mm). Similarly with Methanolic extract results is Bacillus subtilis (13 and 15mm) and Staphylococcus aureus (13 and
16mm). Further, among the two extracts studied, both gram positive and gram negative organisms are susceptible
whereas methanolic extract was found to be more effective in terms of antibacterial activity.

3.3. Antifungal activity

In antifungal studies among the both extracts experimented, methanolic extract has shown zone of inhibition in a dose
dependent manner (Table 3). Candida albicans exhibited 12 and 13 mm. of inhibition at 100 and 200 pg/ml
concentration respectively, while Aspergillus niger has shown 12 and 14 mm of clear zone at similar concentrations thus
indicating sensitivity. However the zone of inhibition was less when compared to the reference drug griseofulvin.

4., Conclusion

The phytochemical analysis showed that in methanolic extracts along with constituents of aqueous extract alkaloids
and triterpinoids were also present this justifies the presence of piperine in the formulation. The results of zone of
inhibition study revealed that the test extracts possessed antibacterial and anti-fungal activity in a concentration

18



Ekbote et al. / GSC Advanced Research and Reviews, 2019, 01(02), 016-019

dependent manner against the test organisms at concentrations of 100 and 200 pg/ml and are significant with the
reference drugs. The activity could be attributed to the presences of phytoconstituents viz., steroids, tannins, saponins,
triterpenoids, alkaloids and flavonoids.The present antibacterial and antifungal property of the formulation might be
due to presence of piperine and the cumulative effect of the above mentioned constituents in the formulation.
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