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Abstract

The leaves of the medicinal plant Centella asiatica is screened for phytochemical analysis and microbial
activity using petroleum ether, acetone and methanol. The antimicrobial activity was performed by using
disc diffusion method. Acetone and methanol crude extracts showed highest activity against fungal and
bacterial strains.
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Introduction

Centella asiatica (Linn) Urban belonging to family Apiaceae (Umbelliferae) popularly known
as ‘Brahmi’ is a very useful medicinal plant described by Charaka as an anti-ageing plant. The
plant extract used to microbial infection are reported in our ancient Ayurvedic compendium
Charaka Samhitha and Sushrat Samhitha I microbicides, pesticides and many pharmaceutical
drugs. C. asiatica is very rich in terpenoides, a compound which plays a very active role in
wound healing ™ and helps to reduce diastolic blood pressure and lowers the sugar level in
blood Bl Traditionally, C. asiatica is consumed as an herbal tea or the leaves are eaten fresh.
Phytochemical is a natural bioactive compound found in plants, such as vegetables, fruits
medicinal plants, flowers leaves and roots that work with nutrients and fibers to act as defense
system against disease or more accurately, to protect against diseases. Phytochemicals are
divided into two groups, which are primary and secondary constituents; according to their
functions in plant metabolism. Primary constituents comprise common sugars, amino acids,
proteins and chlorophyll while secondary constituents consist of alkaloids, terpenoids and
phenolic compounds ™. Human infections particularly those involving microorganisms i.e.,
bacteria, fungi, viruses, nematodes cause serious damages in tropical and subtropical countries
of the world. In recent years, multiple drug resistance in human pathogenic microorganisms
has been developed due to indiscriminate use of commercial antimicrobial drugs commonly
used in the treatment of such diseases. Over the last centuries, intensive efforts have been
made to discover clinically useful antimicrobial drugs 7.

Many plant families represent reservoir of effective chemotherapeutics and can provide
valuable sources of natural antimicrobials ® 9. These for many thousands of years, plant
extracts have been used for a wide variety of purposes [°. Plants have been used because of
their antimicrobial traits, which are due to compounds synthesized in the secondary
metabolism of the plant. Scientific experiments on the antimicrobial properties of plant
components were first documented in the late 19" century [,

Materials and Methods

The leaves of the medicinal plant Centella asiatica L., belongs to the family Apiaceae was
selected for the present investigation.

C. asiatica is a prostrate herb, rooting at the nodes. Leaves orbicular, crenate, palmately
nerved, deeply cordate with an angular sinus, long-petioled; stipules scarious. Flowers reddish,
small, sessile, in simple axillary few-flowered umbels; involucral bracts two, small. Calyx
truncate. Petals minute, ovate, acute, imbricate. Fruit laterally compressed, the mericarps with
about 7-9 subsimilar ridges, the secondary ridges as prominent as the primary, reticulate
between them, vittae absent; pericarp thickened.
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Centella asiatica L.

Preparation of the extracts

The plant leaves were collected and shade dried for about two
weeks and ground into coarse powder. About 50g powder of
plant was extracted with petroleum ether, acetone and
methanol using soxhlet apparatus. The extracts were
concentrated to dryness to yield crude residues. These residues
were used for preliminary phytochemical screening of
secondary metabolites. In the present study, all preliminary
phytochemical screening was carried out following the
methodology of Harborne 2,

Alkaloids

Meyer’s reagent (potassium mercuric iodide) 1.36gm of
mercuric chloride was dissolved in 60ml of distilled water and
5 gm of potassium iodide was dissolved in 10 ml of water.
These two solutions were mixed and diluted to 100 ml with
distilled water. To 1 ml of the extract, a few drops of reagent
were added. Formation of white or pale precipitate showed the
presence of alkaloids.

Dragendorff’s test

To a few ml of filtrate, 1 or 2 ml of Dragendorff’s reagent are
added. A prominent yellow precipitate indicates the test as
positive.

Cardiac glycoside (Killer Killiani test)

Total 100 mg of extract was dissolved in 1 ml of glacial acetic
acid containing one drop of ferric chloride solution. This was
then under layered with 1 ml of concentrated sulphuric acid
(H2S0.). A brown ring obtained at the interface indicates the
presence of de-oxysugar characteristics of cardolides.

Flavonoids

In the test tube containing 0.5 ml of extract, 5 to 10 drops
diluted HCL and small piece of ZnCl or magnesium were
added and the solution was boiled for few minutes. The
appearance of reddish pink or dirty brown colour indicates the
presence of flavonoids.

Saponins

In a test tube containing about 5 ml of the extract, few drops of
sodium bicarbonate was added. The mixture was shaken
vigorously and kept for 3 minutes. A honeycomb like froth
was formed and it showed the presence of saponins.

Glycosides

A small amount of extract was dissolved in 1 ml of water and
aqueous sodium hydroxide solution was added. Formation of
yellow colour indicates the presence of glycosides.

Steroids
To 2 ml of extract, 1 ml of concentrated sulphuric acid was
added carefully along the sides of the test tube. A red colour
produced in the chloroform layer shows the presence of
steroids.

Resins

To 2 ml of extract 5 ml of acetic anhydride was added,
dissolved by gentle heating, cooling and then 0.5 ml of
sulphuric acid was added. Bright purple colour indicates the
presence of resins.

Phenols

Ferric chloride test

To 1 ml of the extract 3 ml of distilled water followed by few
drops of 10% aqueous ferric chloride solution was added.
Formation of blue or green colour indicates the presence of
phenols.

Tannins

Ferric chloride test

(200 mg plant material in 10 ml distilled water, filtered); 2 ml
filtrate + 2 ml ferric chloride gives blue-black precipitate
which indicates the presence of tannins.

Lead acetate test

In a test tube containing about 5 ml of the extract, a few drops
of 1% solution of lead acetate was added. A yellow or red
precipitate indicates the presence of tannins.

Antimicrobial Study

The bacterial strains and the fungal strains were maintained in
nutrient agar slants and potato dextrose agar slants
respectively. Antibacterial and antifungal studies were carried
out by Disc Diffusion method.

Test organisms

Bacterial strains
Gram negative
Escherichia coli
Klebsiella pneumonia
Proteus mirabilis
Proteus vulgaris
Pseudomonas aeruginosa
Salmonella paratyphi
Salmonella paratyphi. A.
Salmonella paratyphi. B.
Serratia marcescens

Gram positive
Bacillus subtilis
Bacillus thuringiensis
Enterococcus faecalis
Staphylococcus aureus
Streptococcus faecalis
Streptococcus pyogenes

Fungal strains
Fusarium oxysporum
Alternaria alternata

Curvularia lunata

Composition of Nutrient Agar medium for Bacteria

Peptone 10g
Beef extract 15¢
Sodium chloride 39
Distilled water 1000ml
Agar agar 20g

~182~



Journal of Medicinal Plants Studies

Composition of Potato Dextrose Agar (PDA) medium for
Fungi

Potato tubers 200g
Dextrose 20g
Distilled water 1000ml
Agar agar 20g

Preparation of Culture Medium and Inoculation

The petriplates and the nutrient agar medium as well as potato
dextrose medium were sterilized for 20 minutes at 120 °C. The
rest of the procedure was carried out in laminar air flow.
Approximately 20 ml of the media was poured into the sterile
petriplates and allowed to get solidify for 15-20 minutes. After
the media gets solidified, the bacterial and fungal organisms
were swabbed in respective medium using cotton swabs.

Disc Diffusion Method

Antimicrobial activity of the plant extracts were tested using
the Disc Diffusion method '3, Sterile nutrient agar plates and
potato dextrose plates were prepared for bacterial and fungal
strains respectively and inoculated by a spread plate method
under aseptic conditions. The filter paper discs of 6mm
diameter (Whatman’s No. 1 filter paper) were prepared and
sterilized. The plant extracts to be tested were prepared with
various concentrations of 25mg/ml, 50mg/ml, 75mg/ml and
100mg/ml and were added to each disc of holding capacity of
10 microlitres. The sterile impregnated disc with plant extracts
were placed on the agar surface with flamed forceps and
gently pressed down to ensure complete contact of the disc
with the agar surface. Control discs were also prepared using
the positive control amphicillin, a bactericide but it was not
used for fungi. They were placed using respective solvents
used for the extraction. All the plates including control plates
were incubated at 37 °C for 24 hours. After incubation, the size
(diameter) of the inhibition zones was measured.

Statistical analysis

The values were calculated in triplicate and were given as
Mean.

Results

The present work deals with the evaluation of three different
extracts (petroleum ether, methanol and acetone) of plant C.
asiatica for preliminary phytochemical and antimicrobial
activity.

The present study carried out in C. asiatica revealed the
presence of medicinally active constituents. Alkaloids and
flavonoids are present in all the three solvent extracts such as
petroleum ether, acetone and methanol. Saponins, Phenols,
Steroids, glycosides, tannins, terpenoids and triterpenoids are
absent in petroleum ether solvent extracts and present in
acetone and methanol solvent extracts. Cardiac glycosides and
resins are absent in all the three solvent extracts. Comparing
overall, among all the three extracts, the methanol extracts
showed the higher rate of presence of alkaloids. Very poor
response was showed only in the petroleum ether extract.
Antibacterial activity

Petroleum ether, acetone and methanol crude extracts of C.
asiatica leaves were evaluated for antimicrobial activity
against the clinical bacterial strains. The acetone and methanol
leaf extracts were highly active compared to petroleum ether
extract. At the same time the positive control (Ampicillin) was
also maintained.

The gram negative bacterium Proteus mirabilis showed
highest zone of inhibition to crude leaf extracts of C. asiatica
(13.67 mm in methanol extract and 13.33 mm in acetone
extract) as compared to other bacterial strains. The gram

positive bacterium Bacillus subtilis showed least zone of
inhibition to the crude leaf extract (8.33 mm)

Acetone and methanol extract of leaves of C. asiatica showed
maximum activity against all the bacterial strains whereas
petroleum ether showed no activity against all tested bacterial
strains. Positive control Ampicillin showed similar activity to
methanol.

Antifungal activity

Antifungal activity of crude leaf extracts of petroleum ether,
acetone and methanol of C. asiatica was assessed using fungal
strains. Fusarium oxysporum showed maximum inhibition
zone (13 mm) when compared to other two fungal strains.
Alternaria alternata showed minimum inhibition zone (11.67
mm) to the crude leaf extracts of C. asiatica.

Acetone and methanol crude extract of C. asiatica leaves
showed highest activity against all the fungal strains.
Petroleum ether showed no activity. The positive control
Kanamycin highly inhibited the growth of Alternaria alternata
(19 mm) and Curvularia lunata (19 mm).

Discussion

The preliminary phytochemical screening of the plant revealed
the presence of alkaloids, flavanoids, saponins, phenols,
steroids, glycosides, tannins, triterpenoids and terpenoids.
Bioactive secondary metabolites have been utilized as natural
medicines and plants containing those compounds have been
used as medicinal plants and are prescribed in many recepies
as forms of crude drugs 14,

Reports indicate that naturally occurring alkaloids and their
synthetic derivatives have analgesic, antispasmodic and
bactericidal activities ™. Some alkaloids are known to be
useful in correcting renal disorders ['61. Many alkaloids have
pharmacological effects. It has been used to treat diseases like
malaria, pain Kkillers and managing heart diseases [71.
Flavanoids are known for substantial antimicrobial activity (8],
Saponins are known for their medicinal properties as a natural
blood cleanser, expectorant and antibiotics *°l. Phenolics are
ubiquitous secondary metabolites in plants and posses a wide
range of therapeutic uses such as antioxidant, antimutagenic,
anticarcinogenic, free radical scavenging activities and also
decrease cardiovascular complications 2,

It should be noted that steroidal compounds are of importance
and interest in pharmacy due to their relationship with such
compounds as sex hormones 211, Steroids have been reported
to stimulate menstrual discharge and diminish secretion of
milk 22, The steroids and saponins are responsible for central
nervous system activities [, Tannins are known for their
astringent  property, antimicrobial activity [, anti-
inflammatory ! and anti-diarrhoeal properties 8. The
presence of tannins also aids in wound healing ?71. Many
naturally occurring triterpenoids exhibited a good anti-
inflammatory activity have been isolated from various plants
28,291 There is growing interest in natural triterpenoids caused
as much by the scientific aspects extraction and structural
analysis of these compounds, as by the fact of their wide
spectrum of biological activities, they are bactericidal,
fungicidal, antiviral, cytotoxic, analgesic, anti-inflammatory,
anti-cancer and antiallergic I,

C. asiatica is very rich in terpenoids, a compound which plays
a very active role in wound healing B4, From clinical studies,
it is shown that terpenoids strengthen the skin, increase the
concentration of antioxidants in wounds and restore inflamed
tissue by increasing blood supply. Because of these properties,
C. asiatica has been used widely in herbal medicine for burns,
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psoriasis, prevention of scar formation following surgery,
recovery from an episiotomy following vaginal delivery of a
newborn and treatment of external fistulas (2.

The methanol extract of all plants material studied against
Staphylococcus aureus showed average zone of inhibition
ranging from (6 to 9.8 mm) whereas C. asiatica showed no
zone of inhibition B3, In contrast, the present study observed
the methanol extract of C. asiatica showed 11mm zone of
inhibition against Staphylococcus aureus. In the present study
the petroleum ether extract of C. asiatica showed no inhibition
zone against the bacterial strains Staphylococcus aureus,
Escherichia coli and Proteus vulgaris. The same result was
obtained by Jagtap 34,

C. asiatica whole plant methanol crude extract showed no
zone of inhibition against the bacterial strains Streptococcus
sp. and Escherichia coli %, But in the present study the
methanol crude extract of C. asiatica showed the zone of
inhibition to Streptococcus species (Streptococcus faecalis and
Streptococcus pyogenes 12.67 and 10mm) and Escherichia
coli (11.33mm). Panthi and Chaudhary [ found that the
methanolic extract of C. asiatica showed encouraging results
against various Gram positive and negative bacteria. Similar
results were also obtained in the present study.

Conclusion

The present study clearly indicates the methanol crude extracts
of Centella asiatica showed highest zone of inhibition then
compared to other extracts petroleum ether and acetone.

References
1. Chatterejee A, Pakrashi SC. The Treatise on Indian
Medicinal  Plants.  Publication and Information

Directorate, CSIR, New Delhi, 1991; 1(2).

2. Sotheeswaran S, Doyle M, Aalbersherg W. Medicinal
plants in the south Pacific. Western Pacific Series N0.19:
WHO Regional Publications, Manipal, Philippines, 1998.

3. Hawkins EB, Ehrlich SD. Gotu kola. University of
Maryland Medical Center, Baltimore USA, 2006.

4. Krishnaiah D, Sarbatly R, Bono A. Phytochemical
antioxidants for health and medicine-A move towards
nature. Biotechnol. Mol. Biol. Rev. 2007; 1(4):097-104.

5. Ahmed L, Mohammed Z, Mohammed F. Screening of
some Indian medicinal plants for their antimicrobial
properties. Journal of Ethnopharmacology. 1998; 62:183-
193.

6. Werner F, Okemo P, Ansorg R. Antibacterial activity of
East  African  medicinal  plants.  Journal  of
Ethnopharmacology. 1999; 60:79-84.

7. Perumalsamy R, Ignacimuthu S. Antibacterial activities of
some folklore medicinal plants used by tribals in Western
Ghats of India. Journal of Ethnopharmacology. 2000;
69:63-71.

8. Balandrin MF, Klocke JA, Wutule ES, Bollinger WH.
Natural plant chemicals: sources of industrial and
medicinal materials. Science. 1985; 228:1154-1160.

9. Satish S, Raveesha KA, Janardhana GR. Antibacterial
activity of plant extracts of phytopathogenic Xanthomonas
campestris pathovars. Letters of applied Microbiology.
1999; 28:145-147.

10. Jones FA. Herbs-useful plants. Their role in history and
today. European Journal of Gastroenterology Hepatology.
1996; 8:1227-1231.

11. Zaika LL. Spices and herbs: their antimicrobial activity
and its determination. Journal of Food Safety. 1975; 9:97-
118.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32

33.

~ 184~

Harborne JB. Phytochemical methods. Chapman and Hall
Ltd., London, 1973, 49-188.

Bauer AW, Kirby WM, Sherris JC, Turck M. Antibiotic
susceptibility testing by standardized single disc method.
Am J Clin Pathol. 1966; 44:493-496.

Zuin VG, Vilegas JH. Pesticide residue in medicinal
plants and phytomedicines. Phytother Res. 2002; 14:73-
88.

Okwu DE, Okwu ME. Chemical composition of Spondias
mombin Linn. plant parts. J Sustain Agric Environ. 2004;
6(2):140-147.

Konkwara JO. Medicinal plants of East Africa. Literature
Burea, Nairobi, 1976, 3-8.

Oomah DB. Isolation, characterization and assessment of
secondary metabolites from plants for use in human
health. PBI Bull. No. 1, 2003.

Alcaraz LE, Blanco SE, Puig ON, Tomas F, Ferretti FH.
Antibacterial activity of flavonoids against methicillin-
resistant Staphylococcus aureus strains. Journal of
Theoretical Biology. 2000; 205:231-240.

Kalanithi N, Lester P. Micronutrients and Health:
molecular biological mechanisms. The American Oil
Chemists society, 2001, 136.

Yen G, Duh P, Tsai C. Relationship between antioxidant
activity and maturity of peanut hulls. J Agric Food Chem.
1993; 41:67-70.

Okwu DE. Evaluation of the chemical composition of
indigenous spices and flavouring agents. Global. J. Pure
Appl. Sci. 2001; 7(3):455-459.

Kapil A, Sharma S, Wahidulla S. Leishmanicidal activity
of 2 benzoxazolinone from Acanthus ilicifolius in vitro.
Plant Medica. 1994; 60:187.

Argal A, Pathak AK. CNS activity of Calotropis
gigantean roots. J Ethnopharmacology. 2006; 106: 142-
145,

Cowan MM. Plant products as antimicrobial agents. Clin
Microbiol Rev. 1999; 12:564-582.

Hu Fenglina, Lu Ruilia, Huang Baoa, Ming Liangb. Free
radical scavenging activity of extracts prepared from fresh
leaves of selected Chinese medicinal plants. Fitoterapia.
2004; 75:14-23.

Palombo EA. Phytochemicals from traditional medicinal
plants used in the treatment of diarrhea: modes of action
and effects on intestinal function. Phytother Res. 2006;
20:717-724.

Okwu DE, Josiah C. Evaluation of chemical composition
of two Nigerian medicinal plants. Afri J Biotechnol. 2006;
5(4):357-361.

Fernandez MA, De las Heras B, Garcia MD, Saenz MT,
Villar A. New insights into the mechanism of action of the
anti-inflamatory Triterpene lupeol. J Pharm Pharmacol.
2001; 53:1533-1539.

Ismaili H, Sosa S, Brkic D, Fkih-Tetouani S, lidrriss A,
Touati D et al. Tropical anti-inflammatory activity of
extracts and compounds from Thymus broussonettii. J
Pharma Pharmacol. 2002; 54:1137-1140.

Patocka J. Biologically active pentacyclic triterpenes and
their current medicine signification. J Appl Bio-med.
2003; 1:7-12.

Sotheeswaran S, Doyle M, Aalbersberg W. Medicinal
plants in the south Pacific. Western Pacific Series N0.19:
WHO Regional Publications. Manipal, Philippines. 1998.

. Hawkins EB, Ehrlich SD. Gotu kola. University of
Maryland Medical Center. Baltimore USA, 2006.
Mousumi sinha, Dutta Choudhury M. Antimicrobial



Journal of Medicinal Plants Studies

activity of some selected plants from Southern Assam.
Assam University Journal of Science and Technology:
Biological and Environmental Sciences. 2010; 6(1):58-65.

34. Jagtap NS, Khadabadi SS, Ghorpade DS, Banarase NB,
Naphade SS. Antimicrobial and antifungal activity of
Centella asiatica (L.) Urban, Umbelliferae. Research J.
Pharm and Tech. 2009; 2(2):328-330.

35. Wei LS, Musa N, Sengm CT, Wee W, Shazili NAM.
Antimicrobial properties of tropical plants against 12
pathogenic bacteria isolated from aquatic organisms. Afr.
J Biotechnol. 2008; 7(13):2275-2278.

36. Panthi, Chaudhary. Phytochemicals from traditional
medicinal plants used in the treatment of diarrhoea: modes
of action and effects on intestinal function. Phytother Res.
2006; 20:717-724.

~ 185~



