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Characterization and Antimicrobial Activity of
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Abstract: India is taken into consideration because the
motherland of medicinal plants. Centella asiatica (L.)
incorporates effective pharmocological compounds with
antibacterial, antiinflamatory, anticancer and antioxidant
belongings. In our have a look at it is pronounced that the fuel
chromatography-mass spectrometry analysis revealed the
presence of fifty compounds in C1 and 86 compounds in C2 and
many
of
these
compounds
like
tert-Butyl
(five-isopropyl-2-methylphenoxy) dimethylsilane, silicic acid,
diethyl bis(trimethylsilyl) esterhave antimicrobial property.
Hence, the antimicrobial pastime become further analysed using
distinct solvent extracts and ethanol extract was observed to be a
terrific antimicrobial agent. The MIC of etanol extract in
opposition to micro organism is decided as 0.A hundred twenty
five µg/ml and the cell demise of bacteria is studied via DNA
cleavage evaluation. This examine endorse the bioactive
components of Centella asiatica (L.) leaf extract is a superb
antimicrobial agent.
Keywords: Centella asiatica (L.), Antimicrobial, medicinal,
characterization

I. INTRODUCTION
Plants are a rich supply of secondary metabolites with natural
activities. Centella asiatica (L.) is a prostrate, faintly aromatic,
stoloniferous, perennial, creeper herb, attains pinnacle as
much as 15cm (6inches) and thrives significantly in shady and
wet locations such as paddy fields, river banks forming a
dense green carpet (Devkota 2009). A huge form of medicinal
plant components are used to extract as raw pills and they own
diverse medicinal houses. While a number of those raw
tablets are gathered in smaller portions by using manner of the
neighborhood organizations and plenty of various raw drugs
are accrued in large quantities for many herbal industries
(Uniyal 2006). The lively requirements of many tablets
determined in vegetation are secondary metabolites. The
antimicrobial sports activities of plant extracts may
additionally reside in unique components which includes
aldehyde and phenolic compounds (Lai 2004).
Screening of phytochemicals serves because the initial step in
predicting the forms of capability energetic compounds from
plant life (Chew 2011).The vital goal of this examine
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become to evaluate and observe the bioactive compounds and
to observe the in vitro antimicrobial interest and DNA
cleavage effect of the two carefully related Centella species
based on morphological characters (Leaf duration) and
specific bioactive compounds with exclusive solvent
extraction.
II. MATERIALS AND METHODS
Collection of plant material:
The leaves of Centella asiatica were accrued from Gnarode
village of Kanyakumari District, Tamilnadu, India. It became
identified and authenticated by way of Dr. P. Nagerndra
Prasad, Head, Department of Biotechnology, Sri
Paramakalyani College, Alwarkurichi, Tirunelveli. The plant
changed into grouped into agencies based totally on the leaf
length. The Centella asiaticaplant with small leaf size is
grouped as C1 and big leaf size is grouped as C2 based totally
on Morphology.
Preparation of plant extract:
The plant leaves were wiped clean and color dried. The dried
leaves had been reduced to best particles the use of dry
blender. Then the powdered leaves were extracted
successfully with three unique solvents specifically ethanol,
chloroform and aqueous by means of the use of soxhlet
equipment and the extraction was accomplished for 24 hours
at temperature primarily based on solvents. The extract
changed into filtered and concentrated at 45°C the use of
rotary vacuum evaporator and the extract turned into used for
in addition research.
FTIR
Fourier Transform Infrared Spectroscopy (FTIR) Analysis.
The specific extracts of Centellaasiatica turned into analyzed
by FTIR (FTIR BRUKER ALPHA-E) to know the distinctive
practical agencies gift within the plant extracts. The dried
crude extract become subjected to analyze in FTIR wherein
the diffuse reflectance technique was followed. The crude
dried pattern was mixed with potassium bromide (KBr) to
shape a very exceptional powder. This powder turned into
then compressed into a thin pellet which changed into
analyzed. KBr become also transparent in infrared mild. The
samples have been irradiated by means of a wide spectrum of
infrared light and the extent of absorbance at a particular
frequency became plotted after Fourier transformation of the
data.
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The resulting spectrum became function of the natural
molecule present in the sample. The absorbance turned into
measured at 4000-four hundred nm for the identity and
quantification of natural species. Compounds contained in the
extracts were diagnosed in line with mounted criteria of
Nyquist and Kagel, (1997).
Gas Chromatography-Mass Spectrometry (GC-MS)
analysis
GC-MS evaluation of the pattern became done using a
Shimadzu GCMS-QP2010 gasoline chromatographmass
spectrometer interfaced with a Turbo Mass quadrupole mass
spectrometer, geared up with an Rtx-5 fused silica capillary
column. The oven temperature turned into programmed from
a hundred°C to 320°C at one hundred°C/min and a keep for
10 mins. Helium changed into used as carrier gasoline at go
with the flow 1.Zero ml/min. The injector temperature
become 250°C, injection size 1 µl neat, with split ratio 1:10.
The interface and MS ion deliver had been maintained at
320°C and two hundred°C respectively and the mass spectra
had been taken at 70eV with a mass take a look at variety of
forty-seven-hundred amu (atomic mass unit). Data managing
emerge as performed the use of GCMS solution software with
modified approach of (Senthil 2016).
Antimicrobial activity
Antibacterial pastime of Centella asiatica was determined
through disc diffusion technique on Muller Hinton agar
(MHA) medium [22-24]. The Muller Hinton agar plate
became organized and the inoculums have been spread on
solid plates with sterile swab moistened with the bacterial
suspension. 25 μl of 25 μg, 50 μg, 75 μg and one hundred μg
of flower extract, 25 μl of double distilled water as poor
control and streptomycin as tremendous manage become
used. The check organisms used in this investigation consist
of: Staphylococcus aureus, Bacillus subtilis, Streptococcus
mutans, Klebsiella pneumoniae, Escherichia coli,
Pseudomonas aeruginosa, Aspergillus flavus, Penicillium
notatum and Rhizopus sp. Gifted by Inbiotics, Nagercoil. The
bacterial isolates were cultured in a nutrient broth (Himedia,
Mumbai, India) medium and incubated at 37°C for 18 hours.
Streptomycin (25 mg, Hi-media) changed into used as
advantageous manipulate for the bacterial traces and
Millipore water become used as poor manage.
Determination of Minimum Inhibitory Concentration
(MIC)and Minimum Bactericidal Concentration (MBC)
Ten sterile tubes had been located in a rack and have been
categorized. The MIC of the extracts changed into decided
through way of diluting the diverse concentrations (1, 0.Five,
0.25, zero.One hundred twenty five, 0.062, zero.031,
zero.Half of and zero.007 mcg/ml). Equal extent of the
nutrient broth became jumbled together first eight tubes.
Specifically, 0.1ml of standardized inoculums of one to two x
107cfu/ml changed into brought to each eight tube. The tubes
had been incubated aerobically at 37°C for 18-24hours. Two
manage tubes have been maintained for every take a look at
batch. This is as follows: Ninth tube containing extracts and
the boom medium with out inoculums (antibiotic manage) and

Retrieval Number: A10231291S619/2019@BEIESP
DOI:10.35940/ijeat.A1023.1291S619

the 10th tube containing the boom medium, physiological
Nutrient broth and the inoculums (organism manage). MIC
have become decided as the lowest interest of the extracts
permitting no visible growth (no turbidity) even as as
compared with the control tubes. The MBC emerge as
determined with the resource of subculturing the test dilution
on glowing solid medium and in addition incubated at 37°C
for 18-24hours. The lowest interest of MIC tubes and now not
the use of a seen bacterial growth on stable medium have
become appeared as MBC (Akinyem 2006).
Cleavage of pUC18 DNA
The cleavage of supercoiled pUC18 DNA to its nicked round
form studied with the aid of way of the use of agarose gel
electrophoresis. PUC18 DNA (0.Three µg) dissolved in five
mmolL-1Tris-HCl/50 mmolL-1NaCl buffer (pH 7.2),
modified into treated with the complexes. The combination
grow to be incubated at 37C for 1 hour and then mixed with
the loading buffer containing 25% bromophenol blue,
zero.25% xylene cyanol and 30 % glycerol. Each sample
(10-three M, zero.Five µL) was loaded into 1% (w/v) agarose
gel. Electrophoresis become undertaken for 2 h at 100 V in
Tris-acetate-EDTA (TAE) buffer (pH eight.0). The gel
modified into stained with ethidium bromide for five minutes
after electrophoresis after which photographed under a UV
transilluminator. To beautify the DNA cleaving hobby of the
complexes, hydrogen peroxide (a hundred µmolL-1) became
brought to every sample.
IV.RESULTS
FTIR analysis of Centella asiaticaleaf extract

Structural elucidation of the extract become executed by
FTIR analysis. The aqueous extracts of C1 confirmed two
spectrum, high extensive top at 3284 cm-1 and confirmed the
presence of alkynes, carboxylic acids, phenols, amides and
amines with stretches O-H, dimer OH, Aro, H-H bond, C=O
stretch and NH2 bond. Chloroform extracts confirmed
excessive height at 744 cm-1 with aromatics C-H stretch.
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Other peaks 668 cm-1, 2925cm-1 and 2853 cm-1 includes
alkynes, alkanes, carboxylic acids, alkyl halides, amines,
esters, aromatics with C-H, dimer OH, C-N and C-O stretch.
The ethanol extract confirmed greater quantity of peaks the
high sharp peaks at 1087 cm-1 and 1044 cm-1 confirmed the
presence of alkyl halides, ethers, amine, carboxylic and esters
with C-F, C-O, C-N and N-H stretch. Medium and occasional
peaks along with 3332cm-1, 2973cm-1, 1379cm-1 and
879cm-1 have been additionally found where the C2 trait of
Centellaasiatica shows same peaks as in C1 and the ethanol
extract reveals a few miscellaneous group which include
thiocarbonyl and phosphine with C=S, P-H and Si-oR bonds.

Identification of various compounds by GCMS analysis

Figure 7: GC-MS chromatogram of aqueous extract of
Centella asiatica (C1)leaves.
The diverse phytocomponents of C1 and C2 with different
solvent extracts were identified from GCMS chromatogram
(Figure 7, 8, nine, 10, 11 and 12).
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C1 trait of Centellaasiatica showed the presence of
compounds like Silane, methyltripropyl-, Phosphonous
diiodide,
(trifluoromethyl)-,
(CH3)2NCl,
Benzene,
isocyanato,
Bicyclo[3.1.1,]hept-2-ene-2-methanol,
6,6-dimethyl-, three-Isoxazolamine, five-methyl-, Diethyl
Phthalate, Acetamide, N-(4-fluorophenyl)-2,2,2-trifluoro-,
3,5-Ethanoquinolin-10-one,
decahydro-1,7-dimethyl-,
[3R-(3.Alpha.,4a.Beta.,5.Alpha.,7.Beta.,8a.Beta.)]-,
n-Heptadecanol-1,
6-Nitro-1H-quinazoline-2,four-dione,
(5S,6aR,10aS)-5-Propyldecahydrodipyrrolo
[1,2-a:1',2'-c]pyrimidine and Anthranilic acid, N-methyl-,
butyl ester in Ethanol, Methyl salicylate and Diethyl Phthalate
in Chloroform and Methyl salicylate, Diethyl Phthalate and
5-Acetamido-4,7-dioxo-4,7-dihydrobenzofurazan
in
aqueous. These compounds are tabulated with their molecular
weight, structure and biological sports in Table 1. The C2 trait
of Centellaasiatica showed the presence of Ethanethioamide,
N,N-dimethyl-, Benzene, 1-(1-buten-three-yl)-four-pentyl-,
tert-Butyl(5-isopropyl-2-methylphenoxy)dimethylsilane,
Dodecahydropyrido[1,2-b]isoquinolin-6-one, Silicic acid,
diethyl
bis(trimethylsilyl)
ester,
Arsenous
acid,
tris(trimethylsilyl)
ester,
Quinoline,
2-chloro-6-methoxy-4-methyl-,
N-Methyl-1-adamantaneacetamide
and
N-Methyl-1-adamantaneacetamide in ethanol, Methyl
salicylate and Diethyl Phthalate in chloroform and Methyl
salicylate, o-aminobenzohydroxamic acid, Diethyl Phthalate
and 1,2-Bis(trimethylsilyl)benzene in aqueous extract.

Figure 9: GC-MS chromatogram of ethanol extract of
Centella asiatica (C1)leaves

Figure 11: GC-MS chromatogram of chloroform extract
of Centella asiatica (C2)leaves

Figure 8: GC-MS chromatogram of chloroform extract of
Centella asiatica (C1)leaves

Figure 12: GC-MS chromatogram of ethanol extract of
Centella asiatica (C2)leaves
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Antimicrobial activity
The special solvent extract ofCentellaasiatica (C1 and C2)
have been examined towards diverse bacterial and fungal
traces for its antimicrobial pastime are shown in Table 1 and a
couple of. Ethanol extract of C1 and C2 indicates boom
inhibition against all bacterial and fungal traces tested the
ethanol extract of C1 inhibits bacteria E.Coli with maximum
zone of inhibition 21mm and it inhibits fungal pressure
Aspergillus flavus with 20 mm. Whereas, C2 ethanol extract
suggests hobby in opposition to Pseudomonas aeruginosa
with most inhibition sector 18 mm. Aqueous extract of C1 and
C2 have been completely inactive against maximum of the
stains and determined to be least energetic towards some.
However, the chloroform extract of each C1 and C2 trends of
Centellaasiaticashows mild impact at the tested lines (Figure
13, 14 and 15). The values inside the tables are expressed as
imply ± SD (standard deviation). It become proven that the
ethanol extract confirmed proper bactericidal property and
has maximum inhibition towards E.Coliand the minimal
inhibitory attention (MIC) is 0.125 µg/ml and minimum
bactericidal awareness (MBC) also confirmed
Table 1: Antibacterial activity of different solvent extract
of Centella asiatica (C2)leaves

Figure13: Antibacterial activity of different solvent
extract ofCentella asiatica (C1 and C2)leaves against
Gram positive bacteria

Figure14: Antibacterial activity of different solvent
extract ofCentella asiatica (C1 and C2)leaves against
Gram negative bacteria

Keys:
S. aureus
B. subtilis
S. mutans K. pneumoniae
E.coli
P.aeruginosa

- Staphylococcus aureus (Gram + ve)
- Bacillus subtilis (Gram + ve)
Streptococcus mutans(Gram + ve)
Klebsiella pneumoniae (Gram –ve)
Escherichia coli(Gram –ve)
Pseudomonas aeruginosa(Gram–ve)

-

-

DNA Cleavage
The effect of Centella asiaticaleaf extract on chromosomal
DNA cleaving became detected invitro the use of agrose gel
electrophoresis .

Retrieval Number: A10231291S619/2019@BEIESP
DOI:10.35940/ijeat.A1023.1291S619

129

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Characterization and Antimicrobial Activity of Centella Asiatica
The degradation of DNA is visualised in gel with ehtidium
bromide stain as bands (Figure 16). The DNA remains as
bands simply beneath the wells cleaved simplest few sites and
denoted as weak degradation. The aqueous and chloroform
extract of C1 and C2 shows no clevage (Lane 2,3,5 and 6).
The ethanol extractof C1 and C2 dealt with cells showed
fragments and the degradation become visualised as a smear (
Lane four and seven) .

Figure16: Cleavage of pUC18 DNAby different solvent
extract ofCentella asiatica C1 and C2
Lane 1: Marker DNA,Lane 2: Plasmid DNA + C1 Aqueous,
Lane 3: Plasmid DNA + C1 Chloroform
Lane 4: Plasmid DNA + C1 Ethanol,Lane 5: Plasmid DNA +
C2 Aqueous
Lane 6: Plasmid DNA + C2 Chloroform Lane 7: Plasmid
DNA + C2 Ethanol
V.DISCUSSION
In this take a look at we investigated diverse bioactive
compounds of Centella asiatica leaves with awesome
morphology (leaf period). Based on preceding have a
examine the morphological style of the leaf can decide the
genetic afflinities amongst and inside genus (Henwood 2001).
FTIR observed out thathigh huge peak at 3284 cm-1, 744
cm-1, 668 cm-1, 2925cm-1, 2853 cm-1, 1087 cm-1 and 1044
cm-1 showed the presence of alkyl halides, ethers, amine,
carboxylic and esters with C-F, C-O, C-N and N-H stretch.
Medium and coffee peaks including 3332cm-1, 2973cm-1,
1379cm-1 and 879cm-1 had been also determined in which
the C2 trait of Centellaasiatica suggests same peaks as in C1
and the ethanol extract well-knownshows a few miscellaneous
institution which include thiocarbonyl and phosphine with
C=S, P-H and Si-oR bonds. Most of the peaks are much like
the methonal extract of Centella species (Agme-Ghodke
2016). 601.26 can be attributed to alkyl halides, Alkyne with
C-Br stretch, C-Cl stretch, C-H bend (Sugunabai 2015). Most
of the peaks are just like the methonal extract of
Centellaspecies (Agme-Ghodke 2016). The evaluation
showed some of bonds which include aliphatic and fragrant
chains and earrings (Byakodi 2018). The maximum in all
likelihood compounds that may be expected to be gift within
the extract exhibits anti-inflammatory houses, antimicrobial
and anticancerous houses (Chandra 2007).The leaves of A.
Lanata FTIR analysis results proved the presence of alcohols,
phenols, alkanes, carboxylic acids, aldehydes, alkenes, nitro
compounds, alcohols, carboxylic acids, esters, ethers,
aliphatic amines and alkyl halides compounds (Mariswamy
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2012). The FTIR spectroscopic research revealed the
presences of alcohol, phenols, alkanes, alkynes, alkyl halides,
aldehydes, carboxylic acid, aromatics, nitro compounds and
amines had been discovered from ethanol leaf extract of
Gmelinaasiatica via Florence and Jeeva (Florence 2015). The
consequences of the prevailing have a look at are according
with the test of (Florence 2015).
The end result of gift examine showed that, extracts of
Centella asiatica leaves of each C1 and C2 consists of some
vital compounds like Anthranilic acid, N-methyl-, butyl ester
and
tert-Butyl(five-isopropyl-2-methylphenoxy)dimethylsilane
with antimicrobial assets.Methonol extracts from the aerial
elements of Centella asiatica resulted in the isolation of 10
Compounds with the aid of analyses of GCMS.Alkaloids are
wealthy in remedy and represent maximum of the valuable
tablets (Edeoga 2001). 1-Dodecene and 1-Hexadecene are
olefins or alkenes which have antimicrobial homes which
might be used in the production of detergents and
biodegradable
surfactants.Octadecane,
three-ethyl-5-(2-ethylbutyl)- C26H54 has antioxidant,
antifungal and anti inflammatory sports (Al-Marzouqi 2015).
Tris[(trimethylsilyl)oxy]cholan-24-yl]-, methyl ester has
antibacterial interest (Albin Jose 2015).Most of the organic
actions of Centella asiatica are pentacyclic triterpene
compounds in particular asiatic acid, madecassic acid and
triterpene saponin-asiaticoside, madecassoside (Hashim
2011).The extraction of biologically energetic compound
from plant fabric depending on the kind of the solvent used
within the extraction observed out that the organic extracts
furnished greater effective antimicrobial activity as compared
to aqueous extracts.
Here, methanol and ethanol as incredible solvent for the
extraction of antimicrobial compounds from flowers (Shan
2007, Sharma 2012). Our outcomes also verify this as ethanol
extract suggests more effective compounds with bactericidal
belongings and display maximum inhibition region 21mm
toward E.Coli micro organism and 20mm closer to the fungus
Aspergillus flavus and additionally display hobby in the
direction of all of the microbes examined. Similar critiques
enables our paintings are, antimicrobial functionality of C.
Asiatica become showed that methanolic and ethanolic
extract of C. Asiatica exhibited in opposition to all examined
microorganisms (Arumugam 2011).(Zaidan 2005) said that,
methanol extract of the leaves of C. Asiatica showed
moderate hobby towards S. Aureus and penicillin resistant S.
Aureus.Where,the aqueous and acetone extracts of leaf and
callus were decided to be less powerful. The extracts of C.
Asiaticaare effective to kill the micro organism B.
Cereussurvive in excessive situations like excessive or low
temperature(Utami 2011). The MIC of the extract become
confirmed as zero.125µg/ml and DNA cleavage had been
analyzed and ethanol extract indicates cell death with DNA
cleavage and degradationfindings determined are in
settlement
with
previous
research
of
DNA
cleavage.Antibiotic handled DNA cleaved and chromosome
accrued display sizeable mobile lack of existence in recA
mutans (Handa 2000).
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Bacterial strains confirmed DNA degradation or cleavage
after remedy with antibiotic (Bisset 2004).
The consequences of the present have a have a look at showed
that, leaf extracts of both trait Centella asiatica (C1 and C2)
ethanol extract personal bioactive compounds with
antibacterial hobby towards many microorganism. When
exceedingly studied, it's far located out that C1 shows higher
interest to expand a novel sizeable spectrum of antimicrobial
drug additives and may be used as antibacterial agent.
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