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The aim of the study is to determine the antibacterial activity of Cedrus deodara
oil and Ricinus communis oil against the Gram positive bacteria (Staphylococcus
aureus, Bacillus subtilus and Enterococcus faecalis) and Gram negative bacteria
(Escherichia coli, Salmonella typhi and Proteus marabilis). Two types of methods
were used i.e. Disc diffusion method and Agar well plate technique. Effect of
Deodar oil on different organism showed maximum inhibition against Proteus
marabilis (40 mm), Enterococcus faecalis (50 mm), Bacillus subtilis (25 mm) and
Escherichia coli (20 mm). There was least effect on Staphylococcus aureus (18
mm) and Salmonella typhi (11 mm). And that of Castor oil on different organism
showed maximum inhibition against Enterococcus faecalis (22 mm), Proteus
marabilis (13 mm), and Salmonella typhi (13 mm). There was least effect on
Staphylococcus aureus (11 mm), Bacillus subtilis (11 mm), Escherichia coli (10
mm).
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INTRODUCTION
Mansehra is one of the districts having small and large forest
which is scattered throughout this area. In the Forests of this
district are rich in trees as Deodar, Blue pine, Chirr, Poplar and
Kao (wild olive) etc. and many varieties of plants are also
found in these forests. These plants are also grown in the
notheren forests due to which wild life mostly depend upon
these forests (SMEDA, 2009).

On the chemistry of stem bark of this plant large work has
been done in Pakistan and India to analyze plant extract or oil
(Khan and Naheed, 1988; Agarwal and Rastogi, 1981), and we
can say that this oil which is extracted from plant of Deodara
have antibacterial activity against bacteria such as Gram
positive and Gram negative bacteria.

The oil which is obtained from deodar plant contains
terpenoids such as himachalol, atlantone and transatlantone
and these components is similar to those found in the trunk oil
(Rehana, 2006).

The oil of the deodar plant is used as a carminative,
diaphoretic and antipyretic, and has also been used to treat
flatulence, pulmonary and urinary disorders, rheumatism, piles
and kidney stones. In addition, the bark extract is astringent
and also useful for treating fever, diarrhea and dysentery
(Baquar, 1989).
Mostly the Hakims use the root oil as an anti ulcer (old Unic-
medical personals). Himachalol component of deodar oil has
antispasmodic and spasmolytic activities similar to those of
paparverine that also induces spasm in different tissues such as
ileum, jejunum and bronchial muscles when given in different
doses (Kar et al., 1975). The Cedurs deodara oil has
immunological properties in allergy which is caused by pollen
antigens, have also been evaluated (Rawat et al., 2000). Other
then these oil has In vitro cytotoxic activity against human
cancer cell lines, in vivo induction of intracellular caspases,

DNA fragmentation and DNA cell cycle analysis have been
reported (Dimri and Sharma, 2004; Singh et al., 2007).

Ricinus communis, the castor oil plant, is the sole member of
the genus Ricinus. It is a fast-growing, suckering,
perennial shrub which can reach the size of a small tree. It
grows from 1.8 to five meters (six to 15 feet) tall in one
season. The leaves are glossy, about 15 to 45 centimeters (six
to 17.5 inches) long, long-stalked, alternate, and palmate with
five to 12 deep lobes with coarsely toothed segments.
Their color varies from dark green, sometimes with a reddish
tinge, to dark reddish purple or bronze (Sims and Frey, 2005).

Castor oil plants are monoecious, with separate female and
male flowers on the same plant. Most of the year these flowers
are in dense anicle-like inflorescences (terminal clusters) with
the male flower just below the female flower and both without
petals (Sims and Frey, 2005). The male flowers are yellowish-
green with many prominent creamy stamens and are carried in
ovoid spikes up to 15 centimeters long (Brickell, 1996). The
female flowers, borne at the tips of the spikes, have a spiny
overy (which develops into the fruit or seed capsule) and
prominent red stigmas (Brickell, 1996).

The fruit is a spiny, greenish capsule or seed pod. This seed
pod has three sections, or carpels, with each carpel having a
single seed. At maturity, the three sections split apart and as
the carpel dries, it splits open and the seed is ejected, often
with substantial force. The bean-like seeds are large, oval,
shiny, and have intricate, brownish designs that differ from
seed to seed due to genetic variations. The seeds have a small,
spongy structure on one side that assist with absorption of
water when the seeds are planted (Sims and Frey, 2005).

The seeds are the source of both the commercially important
castor oil, which has medicinal and industrial uses, and the
extremely poisonous ricin, which has been used as a
biochemical agent. The seed commonly is known as the castor
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bean, although it is not a true bean. The major components of
Castor oil are Ricinoleic acid, Oleic acid, Linolenic acid,
Linoleic acid, Stearic acid and Palmitic acid. Castor seed is the
source of castor oil and ricin. The seeds contain between 40
and 60 percent oil that is rich in triglycerides, mainly
ricinolein. Ricin is obtained after the oil is extracted, with the
oil not containing any of the poison (Sims and Frey, 2005).

Castor oil is used both internally, as a strong and effective
purgative or cathartic, to clear the bowels after food poisoning
or to relieve constipation, and externally to treat corns, among
other purposes (Sims and Frey, 2005). The oil and its
derivatives also have numerous industrial uses, being used in a
wide variety of products, such as the basic ingredient in racing
motor oil for high-performance engines, a fuel additive for
two-cycle engines, a primary raw material in the production of
nylons and other resins and fibers, and a component in paint
and varnish, insulation, fabric coatins, soap, ink, plastics, brake
fluids, guns, insecticidal oils, and so forth (Sims and Frey,
2005).

Ricin is a deadly poison, which has been used as a biochemical
weapon. It is highly toxic to humans and other animals,
including insects. Ricin causes cell death by
inactivating ribosomes, which are the site of protein synthesis.
Perhaps just one milligram or less is sufficient to kill an adult
person, and just a single ricin molecule is able to inactivate
over 1,500 ribosomes per minute, killing the cell (CUDAS,
2008).

Both Gram positive and Gram negative bacteria were used for
the test. The Gram positive bacteria include Staphylococcus
aureus, Bacillus subtilus and Enterococcus faecalis. The Gram
negative bacterium includes Escherichia coli, Salmonella typhi
and Proteus mirabilis. Bacterial cultures were obtained from
the Ayub medical complex. Staphylococcus aureus is
facultatively anaerobic, Gram positive cocci, which appears as
grape like clustures. When viewed under a microscope large,
round, golden-yellow colonies often with hemolysis are
observed. The golden appearance is the etymological root of
bacterial name aureus means “golden” in latin. Staphylococcus
aureus is catalase positive (means that it can produce the
enzyme catalase) and able to convert hydrogen peroxide to
water and oxygen, which make the catalase test to useful to
distinguish staphylococci from enterococci and streptococci. A
small percentage of Staphylococcus aureus can be
differentiated from most other staphylococci by the coagulase,
a protein product, which is an enzyme causing clot formation
while most other Staphylococcus species are coagulase
negative (Ryan and Ray, 2004).

Enterococci are Gram positive cocci that often occur in pairs
(diplococci) or short chains and are difficult to distinguish
from streptococci on physical characteristics. Two species are
commonly present in the human intestine, E.Faecalis (90-
95%) and E.faecium (5-10%). Enterococci are facultative
anaerobic organisms. They do not require oxygen for
metabolism but can survive in oxygen rich environments. They
typically exhibit gamma hemolysis on sheep blood agar
(Pelletier, 1996).

E.faecalis is resistant to many commonly used antimicrobial
agents (Aminoglycosides, aztreonam, cephalosporins,
clindamycin, the semi-synthetic pencillins nafcillin and
oxacillin). Escherichia coli are a Gram negative bacterium that
is commonly found in the lower intestine of warm-blooded
animals. Most E.coli strains are harmless, but some such as
serotype O157:H7 can cause serious food poisoning in
humans. The harmless strains are part of the normal flora of
the gut and can benefit their hosts by producing vitamin K or
by preventing the establishment of pathogenic bacteria within
the intestine (Sims and Frey, 2005).

The Gram negative enteric bacillus belongs to the family
enterobacteriaceae. It is a motile facultative anaerobe that is
susceptible to various antibiotics. Current 107 strains of this
organism have been isolated, many varying metabolic
characteristics, level of virulence and multi-drug resistant
genes that complicate treatment in areas in which resistance is
prevalent. Infections which may be cause by the S. typhi are
typhoid or Para typhoid or enteric fever. It is characterized by
sudden onset of fever, nausea and loss of appetite. Other
symptoms include diarrhea, enlargement of spleen, meningitis
and malaise. Untreated typhoid fever cases result in the
mortality rates ranges from 12-30% while treated cases allows
for 99% survival. It is an effective pathogen it contain an
endotoxin typical of Gram-negative organism as well as the VI
Ag which causes to increase the Virulence (Tenover et al.,
1995).

Bacillus subtilis is also known as hay bacillus or grass bacillus.
This is Gram positive and catalase positive bacterium
(Madigan and Martinko, 2005). This bacterium is rod shaped
and they form protective endospore and this bacterium is
obligate aerobe (Nakano and Zuber, 1998).

The bacillus subtilis is found in soil evidence suggesting this
is normal gut commensal in humans recent study show that

Table .2 Gram negative bacterium’s are
Genus Species Harmful effects

Escherichia Coli

E. coli virulent strains can cause
gastroenteritis, urinary tract

infections, and neonatal meningitis.
In rarer cases, virulent strains are
also responsible for haemolytic-

uremic syndrome, peritonitis,
mastitis, septicaemia and Gram

negative pneumonia. (Todar, 2007).

Salmonella Typhimurium

Infection of S. typhi leads to the
development of typhoid, or enteric
fever, development of meningitis,

and general malaise.

Proteus Mirabilis

Proteus mirabilis is a bacteria
commonly found in the human
intestinal tract. Urinary tract

infections are the most common
manifestation of proteus infections.

http://www.ehow.com/about.

Table .1 Gram positive bacterium’s are
Genus Species Harmful effects

Staphylococcus Aureus

pneumonia, meningitis,
osteomyelitis, toxic shock

syndrome (TSS), chest pain,
bacteremia, sepsis and endocarditis.

Enterococcus Faecalis

Cause endocarditis and bacteremia,
urinary tract infections (UTI),

meningitis, and other infections in
humans. (Murray, 1990).

Bacillus Subtillus

Bacillus subtilis bacteria are non-
pathogenic. They can contaminate
food, however, they seldom result

in food poisoning. (Morikawa
2006).
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spore present in soil are ~10 6 spores/g and the number of
spore present in human gut is very high which enter through
contaminated food (Hong et al., 2009).

The proteus bacteria belong to the family enterobacteriaceae
proteus species usually don’t ferment lactose but shown to be
capable lactose fermenters depending on the species in a triple
sugar iron (TSI) test. Proteus bacteria are oxidase negative
these bacteria are nitrase and catalase positive. urease positive
phenylalanine deaminase are the test which differentiate the
proteus from salmonella.for the species identification we use
the indole test which is positive foe p.vulgaris but nagtive for
p.mirabillis. The proteus bacteria are opportunistic human
pathogen and are responsible for causing urinary tract
infections and also for wounds (Guentzel, 1996)

P. mirabilis are sensitive to the antibiotics such as ampicillin
and cephalosporins and P. vulgaris is not sensitive to these
antibiotics. P. vulgaris occurs naturally in the intestines of
humans and a wide variety of animals such as in manure, soil
and polluted waters. P. mirabilis, once attached to urinary
tract, infects the kidney more commonly than E. coli. P.
mirabilis are often found as free-living organisms in soil and
water (Sims and Frey, 2005).

The main objective of this mini research was to screen and
evaluate antibacterial activity of plant extract of “Cedrus
deodara Oil and Ricinus communis oil” against Gram negative
Escherichia coli, Proteus marabilis, Salmonella typhi and
Gram positive bacteria Staphylococcus aureus, Bacillus
subtilis and Enterococcus faecalis.

MATERIALS AND METHODS
Checking the natural sources for their antimicrobial activity is
the burning issue. Due to the reduced number of disadvantages
of these natural sources many pharmaceutical industries are
paying attention in their use in drugs and antibiotics. These
natural sources are both plants and animals however most
effortlessly available sources are plants because they can be
easily multiplied and cultivated in limited as well as in vast
area according to the demand.

The materials used during experiment were: Cedrus deodara
oil, Ricinus communis oil, Distilled water (1.5 L), Flasks,
Cotton Swabs, Petri dishes, News papers, Nutrient agar,
Simple agar, Squash tape, Forceps and Varnier caliper.

The apparatus used during experiment were: Laminar flow,
Autoclave machine, Weighing balance, Freezer and Incubator.

Collection of the Cedrus deodara oil and Ricinus communis
oil

Cidrus deodara oil and Ricinus communis oil were collected
from Market. After collection, the oils were measured to
determine their yields and each was kept in a refrigerator
maintained at 4°C until needed.

Media preparation

Nutrient agar up to 20 grams was added in a one liter in flask.
Distilled water was slowly added with continuous shaking in
the flask to make the final volume up to one litter. Nutrient
agar media was prepared which is then sterilized in autoclave
before use for sensitivity test.

Bacterial cultures

Bacterial cultures which were used for the sensitivity test were
obtained from Department of Microbiology Hazara University
Mansehra Pakistan.

These cultures include both Gram positive and Gram negative
bacterium’s which are listed below.

Antibacterial assay

Agar well method and Disc diffusion method were used in this
experiment to determine the effect of antibacterial agents. In
these methods zone of inhibition or effectiveness of
antibacterial agent against bacterium were measured. These
methods were carried on in the following steps.

 First of all Laminar flow cabinet was disinfected with
methylated spirit.

 Sterilized autoclaved media was poured into sterilized
Petri plates in Laminar flow by using spirit lamp flame
to avoid any contamination.

 To solidify the media electric fan was then turned on
for some time.

 The bacterium’s dilutions one by one were swabbed
uniformly across different culture plates according to
number of extracts.

 In case of Agar well diffusion method 5mm well was
made in each plate using borer then this well was filled
with different oils.

 While in case of Disk diffusion method sterlized filter
paper disks of 10 mm diameter were dipped in different
both oils using forcep and then placed in center of the
media plate.

 Plates were then placed in an incubator at 37˚C for 24
hours. At this temperature bacteria show their
maximum activity but effective extracts produces a
clear inhibition zone.

 This zone was then measured using vernier caliper after
24 hours.

RESULTS
In the present study antibacterial activity of Deodar oil and
Castor oil against six microbial species were recorded. Effect
of these oils on different organisms showed maximum
inhibition against Proteus marabilis, E. coli, Bacillus subtilis,
enterococcus facalis, Staphylococcus aureus and salmonella
typhi.

Antibacterial activity of Cedrus deodara oil and Ricinus
communis oil against E. coli:

Oil extracted from Cedrus deodara and Ricinus communis
were used against E. coli both through well diffusion and disc
diffusion methods but the later was most effective and show
higher zones of inhibition as oil was diffused through the
surface into the media. The zone of inhibition recorded was 20
mm and 10 mm respectively against E. coli.

Table 3Effectiveness of Cedrus deodara oil and Ricinus
communis oil extracts against E. coli

Extracts Inhibitory zones(mm) by Agar well
method

Deodara oil 20 mm
Ricinus communis oil 10 mm
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Antibacterial activity of Cedrus deodara oil and Ricinus
communis oil against Bacillus subtilis:

Oil extracted from Cedrus deodara and Ricinus communis
were used against Bacillus subtilis both through well diffusion
and disc diffusion methods but the later was most effective and
show higher zones of inhibition as oil was diffused through the
surface into the media. The zone of inhibition recorded were
25 mm and 11 mm respectively against Bacillus subtilis.

Antibacterial activity of Cedrus deodara oil and Ricinus
communis oil against Staphylococcus aureus

Oil extracted from Cedrus deodara and Ricinus communis
were used against Staphylococcus aureus both through well
diffusion and disc diffusion methods but the later was most
effective and show higher zones of inhibition as oil was
diffused through the surface into the media. The zone of
inhibition recorded were 18 mm and 11 mm against
Staphylococcus aureus.

Antibacterial activity of Cedrus deodara oil and Ricinus
communis oil against Proteus marailis

Oil extracted from Cedrus deodara and Ricinus communis
were used against Proteus marabilis both through well
diffusion and disc diffusion methods but the later was most
effective and show higher zones of inhibition as oil was
diffused through the surface into the media. The zone of
inhibition recorded was 40 mm and 13 mm respectively
against Proteus vulgarius.

Antibacterial activity of Cedrus deodara oil and Ricinus
communis oil against Enterococcus faecalis

Oil extracted from Cedrus deodaraand Ricinus communis oil
were used against Enterococcus faecalis both through well
diffusion and disc diffusion methods but the later was most
effective and show higher zones of inhibition as oil was
diffused through the surface into the media. The zone of
inhibition recorded were 50 mm and 22 mm respectively
against Enterococcus faecalis.

Antibacterial activity of Cedrus deodara oil and Ricinus
communis oil against  Salmonella typhi

Oil extracted from Cedrus deodara and Ricinus communis
were used against salmonella typhi both through well diffusion

and disc diffusion methods but the later was most effective and
show higher zones of inhibition as oil was diffused through the
surface into the media. The zone of inhibition recorded were
11 mm and 13 mm against Salmonella typhi .

DISCUSSION
Medicinal plants are gifts of nature to cure limitless number of
diseases among human beings. It has been well known since
ancient time that plants and oil have antimicrobial activity.
There has been a considerable interest to use plants and oil for
the elimination of microorganisms because of increasing
antibiotic resistance of microorganisms. According to World
Health Organization (WHO) more than 80% of the world's
population relies on traditional medicine for their primary
healthcare needs. Use of herbal medicines in Asia represents a
long history of human interactions with the environment.
Plants used in traditional medicine contain a wide range of
ingredients that can be used to treat chronic as well as
infectious diseases (Digrak et al., 1999).

Based on our present research result antimicrobial activities of
deodar oil and Castor oil were checked against Escherichia
coli, Enterococcus faecalis, Salmonella typhae,
Staphylococcus aureus bacillus subtilus and Proteus marabilis.
Antimicrobial activity of Deodar oil was checked against
Escherichia coli, Enterococcus faecalis, Salmonella typhae,
Staphylococcus aureus bacillus subtilus and Proteus marabilis.
This oil gives result 20 mm, 50 mm, 11 mm, 18 mm, 25 mm
and 40 mm, while antimicrobial activity of castor oil was
checked against Escherichia coli, Enterococcus faecalis,
Salmonella typhae, Staphylococcus aureus bacillus subtilus
and Proteus mirabilis and this oil gives result 10 mm, 22 mm,
13 mm, 11 mm, 11 mm and 13 mm.

Digrak et al. (1999) describe the antimicrobial activities of
several oils in the Kahramanmaras region of Turkey by disc
diffusion method. Oil tested against Bacillus megaterium,
Bacillus subtilis, Bacillus cereus, Escherchia coli, Klebsiella
pneumonia, Enterobacter aerogenes, Staphylococcus aunreus,
Mycobacterium sonegmatia, Proteus vulgaris, Listeria
monocytogenes Scoot A, Pseudomonas aeruginosa, Candida
albicans, Candida tropicalis and Penicillium italicum. The
results showed that antifungal effect were not observed for the
whole extracts, E. coli was inhibited by oil which showed
inhibition zones of 18 mm. the oil extract used in 30 this study
inhibited the development of other bacteria studied. When the
results of this study were compared with an ampicillin
standard, it was found that the microorganism studied were
generally susceptible, intermediate or resistant to the extract of
species when compared with the ampicillin standard on the

Table 4 Effectiveness of Cedrus deodara oil and Ricinus
communis oil against Bacillus subtilis

Extracts Inhibitory zones(mm) by Agar well
method

Deodara oil 25 mm
Ricinus communis oil 11 mm

Table 5 Effectiveness of Cedrus deodara oil and Ricinus
communis oil against Staphylococcus aureus

Extracts
Inhibitory zones(mm) by Agar well

method
Deodara oil 18 mm

Ricinus communis oil 11 mm

Table 6 Effectiveness of Cedrus deodara oil and Ricinus
communis oil against Proteus marabilis

Extract Inhibitory zones(mm) by Agar well
method

Deodara oil 40 mm
Ricinus communis oil 13 mm

Table 7 Effectiveness of Cedrus deodara oil and Ricinus
communis oil against Enterococcus faecalis

Extracts
Inhibitory zones(mm) by Agar well

method
Deodara oil 50 mm

Ricinus communis oil 22 mm

Table 8 Effectiveness of Cedrus deodara oil and Ricinus
communis oil against Salmonella typhi

Extract Inhibitory zones(mm) by Agar well
method

Deodara oil 11 mm
Ricinus communis oil 13 mm
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other hand , the acetone and methanol extracts of Juniperus
fruits were found to be quite resistant.

These studies suggest that an active motility component in
addition to the secretory state exists throughout the small
intestine that is exposed to castor oil or ricinoleic acid.

CONCLUSION
There is only limited work been done on antimicrobial activity
of Cedrus deodaraoil and Ricinus communis oil so more work
are needed on the antimicrobial activity of these oils and these
will gives very good result.
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