Available online at www.ijpab.com

DOI: http://dx.doi.org/10.18782/2320-7051.7732 ISSN: 2582 — 2845

Ind. J. Pure App. Biosci. (2019) 7(4), 245-254

& N
® Indian Journal

of Pure & Applied
® / Biosciences

Studies on Antimicrobial Activity of Ocimum Species of Karnataka against
Clinical Isolates

Pavithra Kumari H.G.>", P. N. Narase Gowda? and M. P. Prasad®

'Research Scholar, Tumkur University, Tumkur
“Senior scientist, Sangenomics Research Labs, Krishna Reddy Colony, Domlur Layout, Bangalore-71
*Director, Sangenomics Research Labs, Krishna Reddy Colony, Domlur Layout, Bangalore-71
*Corresponding Author E-mail: pavithrakhg@gmail.com
Received: 20.07.2019 | Revised: 24.08.2019 | Accepted: 27.08.2019

ABSTRACT

Antimicrobial activity of the various species of Ocimum plants like Ocimumbasillicum, Ocimum
gratissimum, Ocimum sanctum, Ocimum kilimandscharicum against various pathogens like
E.coli, Bacillus subtilis, Streptococcus species, Salmonella typhimurium, Pseudomonas
aeruginosa, Staphylococcus aureus, Serratia marcescens, Klebsiella pneumonia were studied
with the help of agar well diffusion method. The antimicrobial activity of the samples with the
following solvent extracts Methanol, Ethanol, Chloroform, Acetone, Diethyl ether of Ocimum
gratissimum, Ocimum sanctum purple were measured by using Muller-Hinton agar plates which
showed the highest zone of inhibition against Salmonella typhimurium, Pseudomonas aeruginosa
and Serratia marcescens. In Ocimum kilimandscharicum, all the pathogens were resistant
against all the extract except for Bacillus subtilis which showed least susceptible to the Methanol
extract.

Keywords: Muller-Hinton agar plate, Agar well diffusion method, Zone of inhibition, Pathogens,
Medicinal plants.

INTRODUCTION
The Genus Ocimum belonging to the family
Lamiaceae, subfamily Nepetoideae has a
sharp, oval-shaped leaves which is found in
Iran, Afghanistan, and India (Mann et al.,
2000, Volak & Jiri, 1997, Zargari,
1990, Mirheidar, 1990). It is commonly
known as Basil, an aromatic herb which has
been traditionally used in treating Headache,
cough, Diarrhoea, Constipation, warts, Kidney
malfunctions (Sikmon et al., 1990). The
presence of secondary metabolites like
Alkaloids,  Steroids,  Tannins,  Phenol

compounds, Flavonoids, Resins, Fatty acids, a
gum has shown medicinal importance in
giving the first line of defense in the body
(Joshi et al., 2009). It is also used in the
treatment of ulcers (Volak & Jiri, 1997). The
inhibitory activity against HIV-1 reverse
transcriptase and platelets aggregation were
shown by them which has been induced by
Collagen and ADP (Yamasaki et al., 1998,
Okazaki et al., 1998). The essential oils of
these plant have the effect of Insecticidal
(Deshpande & Tipnis, 1997), Nematicidal
(Chaterjee et al., 1982),
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Fungistatic (Reuveni et al., 1984) and
antimicrobial properties (Yamasaki et al.,
1998, Wannissorn et al., 2005).

In the present study antimicrobial
activity of various species of Ocimum has
been tested against various pathogens like
E.coli, Staphylococcus aureus, Streptococcus
species, Pseudomonas aeruginosa, Klebsiella
pneumonia, Bacillus subtilis, Salmonella
typhimurium, Serratia marcescens by using
various extracts of Methanol, Ethanol,
Chloroform, Acetone.

Escherichia  coli, Pseudomonas
aeruginosa, Klebsiella pneumonia, Salmonella
typhimurium resides in the gastrointestinal
tract of humans and other vertebrates. Some of
the strains are harmful leading to serious
infections while some of the other are
beneficial helping in food digestion.
Staphylococcus aureus, Streptococcus species,
Bacillus subtilus, Serratia marcescens are
Gram-positive bacteria. It is an anaerobe
which grows in the absence of oxygen. Some
of the strains are pathogenic which produce
toxins on the surface of their cell wall proteins
thereby inactivating the antibodies soon after
they bind and lead to many infectious diseases.
The antimicrobial activity of Ocimum species
against pathogens has been studied by agar
well diffusion method by measuring the zone
of inhibition against the various extracts
treated with pathogens. In our study it has
found that Gram-positive bacteria like
Streptococcus  species, Bacillus  subtilus,
Serratia marcescens are more susceptible to
the leaf extracts of Ocimum due to the
presence of thick-walled Peptidoglycan which
undergoes degradation treated with methanolic
extracts of Ocimum whereas Gram-negative
bacteria like E.coli, Pseudomonas aeruginosa,
Salmonella typhimurium are more resistant to
all the leaf extracts of Ocimum due to the
presence of three layers around their plasma
membrane  which is made up of
Lipopolysaccharide (LPS).

MATERIALS AND METHODS
The plant samples of different species were
obtained from the University of Agriculture
and maintained in the greenhouse of
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Visveshwarapura  College  of  Science,
Bangalore India. The obtained leaf samples
were sterilised, powdered and stored in air
tight bottles.

A. Solvent extract preparation:

50 mL of methanol is used to extract 59 of
each powdered sample for 48 hours. After 48
hours the supernatant obtained was used to
make the crude extract by the process of
evaporation.

The agar well diffusion method was
used to assess the antimicrobial activity of
plant samples. The Solvent extraction was
done by the Soxhlet apparatus. Muller-Hinton
agar plates were prepared to evaluate the
antimicrobial activity of the samples with the
following solvent extracts Methanol, Ethanol,
Acetone, Chloroform and Diethyl ether against
selected human pathogens viz., E.coli, Bacillus
sp., Streptococcus sp., Salmonella sp.,
Pseudomonas sp., Serratia marcescens,
Klebsiella pneumonia and Staphylococcus
aureus. 100pl inoculum of each selected
pathogen was uniformly spread on Muller-
Hinton agar plates. After 5 minutes of
incubation, sterile cork borer was used to
punch the plates to obtain well of 6mm
diameter well. 80 ul of the concentrated
sample was added into the well. The
incubation of plates was carried out at 37°C for
overnight and after incubation plates were
observed for the zone of inhibition.
(HamidehJaberian, KhosroPiri, JavadNazari
2013; BiruhalemTaye et al., 2011)

Minimum Inhibitory Concentration:

The samples showing higher antimicrobial
activity against the pathogens was assessed by
Minimum inhibitory concentration. Different
concentrations of the samples were checked
for the antimicrobial activity to determine the
concentration at which the samples showed the
least activity. Five different concentration of
the samples were used for the determination of
the MIC. The chloroform extract of
H.mutabilis, P.chaba, O.gratissimum,
O.sanctum purple, and O. basillicum were
used to determine the MIC as they showed a
higher zone of inhibition against the pathogens
(Emmanuel Jean Teinkela Mbosso et al.,
2010).

246


http://www.sciencedirect.com/science/article/pii/S0308814612011983
http://www.sciencedirect.com/science/article/pii/S0308814612011983
http://www.sciencedirect.com/science/article/pii/S0308814612011983
http://www.sciencedirect.com/science/article/pii/S0378874110000346

Pavithra Kumari et al. Ind. J. Pure App. Biosci. (2019) 7(4), 245-254 ISSN: 2582 — 2845

RESULTS AND DISCUSSION typhimurium and Serratia marcescens (Table
Plants having medicinal values play a 1 and Graphl). Sowmen Saha et al. (2013) has
significant role in treating diseases by acting studied the antimicrobial activity by using the
against the pathogens. The antimicrobial methanol extract of Ocimum basillicum,
properties of the Ocimum species are studied Ocimum kilimandscharicum, Ocimum
by agar well diffusion method. The plants find gratissimum against Bacillus subtilis, E.coli
their application for the source of new drug and Vibrio cholera ranging the zone of
compounds being contributed in large to inhibition from 7-10mm respectively. They
human well being. The antimicrobial found that essential oils are exhibiting a
properties of plant extracts can be used for stronger antibacterial activity than methanolic
therapeutic purpose. extracts against all the pathogenic bacteria

Ocimum species has been tested its including Gram-negative ones due to the high
antimicrobial activity by using various content of phenols (Burt, 2004, Gallucci et al.,
solvents of Methanol, Ethanol, Chloroform, 2009, Bassolé & Juliani, 2012). The sensitivity
Acetone, Diethyl ether against various to essential oils is more in Gram-positive
pathogens like Staphylococcus aureus, E.coli, bacteria compared to Gram-negative bacteria.
Streptococcus species, Pseudomonas The Gram-negative bacteria having the outer
aeruginosa, Klebsiella pneumonia, Bacillus membrane are resistant to the antibacterial
subtilis, Salmonella typhimurium, Serratia activity of essential oil. The antibacterial
marcescens. Ocimum basillicum is not substances Kills the Gram positive bacteria as
effective in inhibiting Staphylococcus aureus they lack outer membrane (Kalemba &
were as very effective in inhibiting Salmonella Kunicka 2003).

Table 1: Evaluation of Antimicrobial activity of Ocimum basillicum using various solvents against selected
Human pathogens (The values represents the zone of inhibition in mm)

Staphylococcus Streptococcus | Pseudomonas | Klebsiella | Bacillus | Salmonella Serratia
aureus E.coli sps aeruginosa pneumonia | subtilis | typhimurium marcescens

Methanol 0 12 18 13 12 16 13 16
Ethanol 0 0 14 0 0 14 0 16
Chloroform 0 16 14 12 12 16 26 28
Acetone 0 12 18 14 10 14 15 24
Diethyl ether 0 12 12 14 10 14 0 12
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Graph 1: The graphical representation of Zone of inhibition by using various solvent extracts of Ocimum

basillicum
The Ocimum gratissimum has shown very showed resistance in the Chloroform extract
effective zone of inhibition against Serratia (Table 2 and Graph 2). Okigbo et al. (2 May
marcescens whereas Streptococcus species 2006). have studied the antimicrobial activity
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of Ocimum gratissimum on Proteus mirabilis,

E.coli, Staphylococcus aureus and Candida
albicans. The zone of inhibition against E.
coli, Proteus mirabilis and Staphylococcus
aureus was observed by using the ethanolic
aqueous (cold) and aqueous (hot) extracts of
Ocimum gratissimum. The zone of inhibition
on Staphylococcus aureus and Proteus
mirabilis were ranged 3mm than E.coli by
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using the ethanolic extract of Ocimum

gratissimum. The zone of inhibition ranging
about 2-3mm was observed on Staphylococcus
aureus and Proteus mirabilis by using the
aqueous cold extract but the highest zone of
inhibition on Proteus mirabilis ranging about
7mm was observed by using the agueous hot
extract.

Table 2: Evaluation of Antimicrobial activity of Ocimum gratissimum using various solvents against
selected Human pathogens (The values represents the zone of inhibition in mm)

Staphylococcus Streptococcus | Pseudomonas Klebsiella Bacillus Salmonella Serratia
aureus E.coli sps aeruginosa pneumonia subtilis typhimurium marcescens

Methanol 13 12 18 25 17 12 0 26
Ethanol 17 14 0 26 17 13 0 28
Chloroform 18 26 0 26 26 18 26 29
Acetone 16 12 12 14 18 14 0 20
Diethyl ether 12 0 0 16 0 11 0 14

€
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Graph 2: The graphical representation of Zone of inhibition by using various solvent extracts of Ocimum
gratissimum

In Ocimum kilimandscharicum, pathogens like
Staphylococcus aureus, E.coli, Pseudomonas
aeruginosa, Klebsiella pneumonia, Salmonella

typhimurium, Serratia marcescens except for
Streptococcus species which got inhibited
effectively (Table 3 and Graph 3).

Table 3: Evaluation of Antimicrobial activity of Ocimum kilimandscharicum
using various solvents against selected Human pathogens (The values represents the zone of inhibition in mm)

Staphylococcus Streptococcus | Pseudomonas | Klebsiella | Bacillus | Salmonella Serratia
aureus E.coli sps aeruginosa | pneumonia | subtilis | typhimurium marcescens
Methanol 0 0 14 0 0 16 0 0
Ethanol 0 0 18 0 0 10 0 0
Chloroform 0 0 12 0 0 0 0 0
Acetone 0 0 12 0 0 0 0 0
Diethyl ether 0 0 0 0 0 0 0 0
Copyright © July-Aug., 2019; IJPAB 248
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Graph 3: The graphical representation of Zone of inhibition by using various solvent extracts of Ocimum
kilimandscharicum

Fig. 1: Muller-Hinton agar plate showing zone of inhibition by using various solvent extracts of Ocimum
kilimandscharicum against Klebsiella pneumonia

In Ocimum sanctum green, Streptococcus
species is effectively inhibited whereas
Pseudomonas aeruginosa showed resistance
(Table 4, Graph 4 and Figure 2). In Ocimum
sanctum  purple, E.coli and Serratia
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marcescens got inhibited effectively whereas
Klebsiella pneumonia, Salmonella
Typhimurium showed resistance (Table 5,
Graph 5 and Figure 3).
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Staphylococcus Streptococcus Pseudomonas Klebsiella Bacillus Salmonella Serratia
aureus E.coli sps aeruginosa pneumonia subtilis typhimurium marcescens
Methanol 14 14 18 0 0 14 12 12
Ethanol 16 12 20 0 0 16 10 16
Chloroform 0 14 0 0 0
Acetone 0 12 18 11 12
Diethyl ether 10 12 21 0 9 0 10
E) B Methanol
=
2
< H Ethanol
£
G
o E H Chlorofor
c €
o ¢ m
N-= B Acetone

Graph 4: The graphical representation of Zone of inhibition by using various solvent extracts of Ocimum
sanctum green

Fig. 2: Muller-Hinton agar plate showing zone of inhibition by using various solvent extracts of Ocimum
sanctum green against Serratia marscens

Gomathinayagam Subramanian et al. (2014)
has studied the antimicrobial activity of
Ocimum tenuiflorum, also known as Ocimum
sanctum by using ethanol, methanol, ethyl
acetate, chloroform against three human
pathogens like E.coli, Staphylococcus aureus,
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Candida albicans through the good diffusion
method. The strongest Minimum inhibition
concentration (MIC) was observed in
methanol extract. The Staphylococcus aureus
(Gram-positive bacteria) has shown a greater
zone of inhibition than E.coli and Candida
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albicans. The most effective result was found

in the ethanol leaf extract against E.coli in well
diffusion method. Prasad et al., (2012)
studied the antibacterial activity of Ocimum
sanctum purple, Ocimum sanctum green,
Ocimum gratissimum, Ocimum basillicum and
Camphor basil against pathogens using
various solvents like ethanol, methanol,
propanol, chloroform, petroleum ether by agar
diffusion method. The greater zone of
inhibition was observed in the Isoamyl extract
of Ocimum. The Ocimum sanctum purple
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exhibited 24mm zone of inhibition and

Ocimum sanctum green exhibited 32mm zone
of inhibition against Bacillus subtilis. Isoamyl
extract of Ocimum gratissimum exhibited
26mm zone of inhibition, Ocimum basillicum
exhibited 28mm zone of inhibition and
Camphor basil exhibited 22mm zone of
inhibition against Salmonella typhi. Their
study showed Bacillus subtilis and Salmonella
typhi were more susceptible for Ocimum
extract among the tested pathogens in the
antimicrobial assay.

Table 5: Evaluation of Antimicrobial activity of Ocimum sanctum purple using various solvents against
selected Human pathogens (The values represents the zone of inhibition in mm)

Staphylococcus Streptococcus | Pseudomonas | Klebsiella | Bacillus | Salmonella Serratia
aureus E.coli sps aeruginosa pneumonia | subtilis | typhimurium marcescens
Methanol 16 12 15 14 0 14 17 16
Ethanol 0 13 17 12 0 11 0 21
Chloroform 15 28 16 24 20 16 26 28
Acetone 12 28 17 16 0 12 10 26
Diethyl ether 0 14 0 0 0 0 0 16
£
g B Methanol
=
o
= B Ethanol
£
Y
o Chlorofor
c
) £ m
N E
M Acetone

Graph 5: The graphical representation of Zone of inhibition by using various solvent extracts of Ocimum
sanctum purple
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.

Fig. 3: Muller-Hinton agar plate showing zone of inhibition by using various solvent extracts of Ocimum
sanctum purple against Streptococcus mutans

In the research paper of Selvamohan et al.
(213) the methanolic extract  of
Phyllanthusniruri exhibited maximum
inhibitory zone (30mm) against
Staphylococcus species whereas
Murryakoenigi, Cynodondachylon,
Lawsoniainermis, and Adha-Thoda Vasica
from ethanol and aqueous extracts exhibited
least inhibitory zone. The medicinal plants
extracted by wusing methanol exhibited
maximum antimicrobial activity done by agar
well diffusion method.

In the current study, Ocimum species
have been tested for antimicrobial activity by
agar well diffusion method. Staphylococcus
aureus has shown resistance in all the solvents
in Ocimum basillicum species, chloroform
extract of Ocimum basillicum has shown a
broad spectrum of the zone of inhibition
(28mm)  against  Serratia  marcescens
(Table 1).

In Ocimum gratissimum, the
chloroform extract has shown 29mm of the
zone of inhibition, methanol showed 26mm of
the zone of inhibition, Ethanol extract showed
28mm of the zone of inhibition against
Serratia marcescens (Table2). Staphylococcus
aureus, E.coli, Pseudomonas aeruginosa,
Klebsiella pneumonia, Salmonella
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typhimurium, Serratia marcescens has shown
resistance in all the extracts of Ocimum
kilimandscharicum (Table 3). Diethyl ether
extract of Ocimum sanctum green has shown
the highest antimicrobial activity against
Streptococcus  species (Table 4). The
chloroform extract of Ocimum sanctum purple
exhibited the highest antimicrobial zone
against E. coli (28mm), Serratia marcescens
(28mm) of the inhibitory zone (Table 5).
Therefore, the zone of inhibition indicates the
efficiency of the medicinal plants acting
against the pathogens which help in
determining the antimicrobial activity of
plants.

From the above study, it is clear that
methanol, ethanol and chloroform extracts of
Ocimum gratissimum (Table 2) has shown
highest zone of inhibition  against
Pseudomonas aeruginosa and Serratia
marcescens because of the antibacterial
properties of Ocimum gratissimum evaluated
by disc diffusion method.

The Ocimum kilimandscharicum has
shown the least zone of inhibition against all
the pathogens indicating these pathogens are
resistant to the leaf extract of Ocimum
kilimandscharicum (Table 3). Therefore, the
organisms like Pseudomonas aeruginosa,

252



Pavithra Kumari et al.
Serratia marcescens were sensitive thereby

got inhibited against the leaf extracts of
Ocimum gratissimum (Table 2).

Disc diffusion method is used to study
the sensitivity of organisms and differentiate
the organisms based on the zone of inhibition
found around the discs which have thrown
limelight in using these plants for medicinal
purpose.

CONCLUSION
The naturally occurring organic compounds
present in the plant extracts can be extracted
depending upon the property of the solubility
of the compound in the solvent. The method of
extraction process differs between various
compounds and the product. The plant crude
extracts exhibit a strong antimicrobial activity.
The antimicrobial compounds from higher
plants have led to the pathway of combating
against the pathogens resistant to multiple
drugs and thus leading to the success of the
phytomedicine fighting against the pathogens.
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