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Abstract: Cinnamon barks is used to treat microbial and fungal infections in folk medicine. To validate this
use, the in- vitro antimicrobial activity of petroleum ether and alcoholic extract of cinnamon barks was
evaluated against various microbial strains such as Staphylococcus aureus, Bacillus subtilis, Bacillus cereus,
Salmonella typhimurium, Pseudomonas aeuriogenosa, Escherichia coli, Candida albicans and Saccharomyces
cerevisiae by using disc diffusion method. Minimum inhibitory concentration (MIC) was determined by agar
dilution technique. Both extracts showed significant inhibition against reference gram positive bacteria and
fungal strains. MIC value of petroleum ether extract against gram positive and fungal strains was 300 μg / ml
and that of alcoholic extract was 200 μg / ml. Neither extract showed inhibitions against gram negative
bacteria.
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I.

Introduction

The spread of drug resistant pathogens is one of the most serious threats to successful treatment of
microbial diseases. Down the ages, essential oils and other ex-tracts of plants have evoked interest as sources of
natural products. They have been screened for their potential uses as alternative remedies for the treatment of
many infectious diseases [1]. World Health Organization (WHO) noted that majority of the world's population
depends on traditional medicine for primary healthcare. Plant extracts have been used for many thousands of
years [2] in food preservation, pharmaceuticals, alternative medicine and natural therapies [3, 4]. It is necessary
to scientifically investigate those plants which have been used in traditional medicine to improve the quality of
healthcare.
The development and spread of resistance to the existing antibiotics by microorganisms, calls for
increased efforts in the development of new antibiotics. Although a number of plants with antimicrobial
activities have been identified, great number still remains unidentified. The purpose of this work was therefore
to evaluate antimicrobial activity of Cinnamonum zeylanicum barks cinnamon on different microbial strains.
Cinnamonum zeylanicum ( cinnamon ) is widely used in traditional system of medicine to treat
diabetes [5 , 6 , 7 , 8 , 9 ] . Generally cinnamalehyde possesses hypoglycemic and hypolipidemic effect in
streptosotocin –induced diabetic rats [ 5 ]. The usage of cinnamon in the treatment of infectious disease such as
microbial and fungal infections [ 3 ] . Ethanol extract of cinnamonum zeylanicum revealed a significant scope
to develop a novel broad spectrum of antibacterial herbal formulation and can be used for cooked food
preservation [ 10 ] . Studies shows that Cinnamomum cassia can be very successfully be used against the food
spoiling bacteria E. coli. Coliform bacteria are easily encountered in water hence C. cassia can also be employed
for limiting the spread of these bacteria through water or reducing their concentration minimal damaging
limit. The minimum concentration required for C. cassia to act upon these spoilage bacteria was found
to be 0.0625% v/v. Such a small concentration can be easily imparted in food products like apple juice (spoiled
by E.coli), flavoured milk (spoiled by Pseudomonas aeruginosa) to inhibit the spoilage [ 11 ] . Studies revealed
the inhibition zone for Klebsiella pneumonia was found to be 10mm and for Candida albicans was 4mm. The
solvent showed the zone of 3mm on Klebsiella pneumonia and no inhibition on Candida albicans. And
subsequently antimicrobial activity was positive for Klebsiella pneumonia and it was negligible effect on
Candida albicans. And this antimicrobial effect was due to Cinnamaldehyde from Cinnamon species [ 12 , 13 ] .
To substantiate this claim, the present study was undertaken to evaluate the antimicrobial and antifungal
potential of barks of Cinnamonum zeylanicum ( cinnamon ) by disc diffusion assay method.

II.

Materials And Methods

Plant Material
Dried park of Cinnamonum zeylanicam obtained from commercial source and was identified at the
National Herbarium of Iraq Botany Directorate in Abu-Ghraib .
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Preparation of Extracts
The barks of cinnamon was subjected to size reduction to get coarse powder. Extraction
of 100g of
the coarse powder was performed by using soxhlet apparatus (40 cycles each) , carried out first with petroleum
ether (60-80 ºC) to defeat the material for overnight (yield: 1.49% w/w) for overnight [14] . The defatted
material was then extracted with alcohol to get alcoholic extract for overnight (yield: 8.15% w/w). The extracts
were concentrated for further studies at reduced pressure and temperature in a rotary evaporator . Test extracts
were then dried crushed to fine powder and dissolved in 10% aqueous dimethylsulfoxide (DMSO) for the antibacterial studies .
Chemicals
Mueller Hinton agar and Sabourand dextrose agar; Ethanol; Petroleum ether (60-80) and Tween 80;
standard Discs of Ciprofloxacin and Amphotericin B .
Microbial Strains
The test extracts were individually tested against a panel of microorganisms including Staphylococcus
aureus ATCC 25923, Bacillus subtilis MTCC 441, Ba-cillus cereus MTCC 430, Pseudomonas aeruginosa
MTCC 424, Salmonella typhimurium NCTC 74, Es-cherichia coli MTCC 443, Candida albicans MTCC 227,
and Saccharomyces cerevisiae MTCC 170. These strains were obtained from Institute of Microbiological
Technology, Chandigarh and National Chemical Laboratory Pune.. Bacterial strains were grown at 37 C in
Mueller Hinton agar (MHA) whereas fungal strains were at 30 C in Sabouraud dextrose agar at pH 7.4 for 48
hrs followed by frequent sub culturing to fresh me-dium and were used as test micro-organisms. The inoculums
size of each test strain was 108 bacteria/ml for disc diffusion assay, which was standardized by adjusting the
optical density of the bacterial suspension to a turbidity corresponding to spectrophotometric absorbance = 0.08
(OD620 = 0.08) at 620 nm [15].
Disc Diffusion Method
Screening of extracts for antibacterial activity was done by the disk diffusion method [15]. Bacterial
inoculums were spread over the plates containing Mueller-Hinton agar using a sterile cotton swab in order to get
a uniform microbial growth on both control and test plates. The extracts were dissolved in 10% aqueous
dimethylsulfoxide (DMSO) with Tween 80 (0.5% v/v for easy diffusion) and sterilized by filtration through a
0.45 μm membrane filter. Under aseptic conditions, empty sterilized discs were impregnated with 100 μl of
each of the extracts of different concentration and left to dry under laminar flow cabinet overnight and then
placed on the agar surface. Paper disc moistened with aqueous DMSO was placed on the seeded petriplate as a
vehicle control. Standard discs containing ciprofloxacin (0.8 μg/ml) and amphotericin (1.5 μg / ml) were used as
reference control. All petridishes were sealed with sterile laboratory parafilm to avoid eventual evaporation of
the test samples. The plates were left for 30 min at room temperature to allow the diffusion of test drugs and
kept for incubation.
Incubation of Plates
The plates containing the bacterial culture were incubated at 37°C for 18 h (18 h was fixed as the
optimum time since there was no change in the inhibition up to 24 h). On the other hand, the plates with fungal
suspension were incubated at 25°C for 72 h. After the incubation time, all the plates were examined for the
presence of zones of inhibition with a caliper or the diameter as a property of antimicrobial activity. The
antibacterial activity was interpreted from the size of the diameter of zone of inhibition measured to the nearest
millimeter (mm) as observed from the clear zones surrounding the discs.
MIC Assay
The agar dilution method recommended by the National Committee for Clinical Laboratory Standards
[16] was used. A series of two fold micro dilution of each extract with 10% aqueous dimethylsulfoxide (DMSO)
leading to a final concentration ranging from 1000μg /ml to 100μg /ml was prepared in Muellur Hinton agar at
48°C. Plates were dried at room temperature for 30 min prior to spot inoculation with 3 µl aliquots of culture
containing approximately 105 bacteria/ml of each organism. Inoculated plates were incubated at 37°C for 18 h
and the MIC was determined. Experiments were carried out in triplicate. Inhibition of bacterial growth in the
plates containing test extract was judged by comparison with growth in blank control plates. The MIC values
were taken as the lowest concentration of the extracts in the wells of the micro titer plate that showed no
turbidity after 24 hours of incubation at 37° C. The turbidity of the wells in the micro titer plate was interpreted
as visible growth of the microorganisms.
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III.

Results

The petroleum ether and alcoholic extract of the of cinnamon barks were used in the present study to
investigate their antimicrobial potential. Both gram-negative and gram positive bacteria and fungi were used as
test organisms. Ciprofloxacin and amphotericin were used as positive controls.
The anti-bacterial activity of petroleum ether and alcoholic extract by disc diffusion method is
summarized in Table 1 . The results revealed that, in disc diffusion assay, both extracts showed antibacterial
activity with varying magnitudes against gram positive and fungal strains. The zone of inhibition above 6 mm in
diameter was taken as positive result. No extract showed antimicrobial activity up to 10 mg/ml against gram
negative strains except Pseudomonas aeruginosa. In comparison with petroleum ether extract, alcoholic extract
showed slightly wider zone of inhibitions against all test microorganisms. In case of gram positive strains, both
extracts showed good antimicrobial activity against Bacillus subtilis and Bacillus cereus than Staphylococcus
aureus. Also Candida albicans is found to be more sensitive to both extracts than Saccharomyces cerevisiae.
Activity of alcoholic extract was similar to that of conventional antibiotic amphotericin B in case of
Saccharomyces cerevisiae. Ciprofloxacin and amphotericin showed prominent zone of inhibitions and MIC
against test bacterial and fungal strains respectively.
MIC values of both extracts, by agar dilution method against all bacterial and fungal strains are also
shown in Table 2 . No extract showed sensitivity against gram negative strains except Pseudomonas aeruginosa
at 500 μg/ml for both extracts. MIC values of petroleum ether and alcoholic extracts against Candida albicans
and Saccharomyces cerevisiae were 300 μg/ml and 200 μg/ml respectively. The lower MIC values of both
the extracts against Bacillus subtilis and Bacillus cereus in comparison with Staphylococcus aureus showed their
greater sensitivity towards the extracts of the cinnamon barks.

IV.

Discussion

Plants have provided a source of inspiration for novel drug compounds as plant-derived medicines have
made significant contribution towards human health. Phytomedicines can be used for the treatment of diseases
as is done in case of Unani and Ayurvedic system of medicines or it can be the base for the development of a
medicine, a natural blueprint for the development of new drugs.
In the present study six different bacterial and two fungal strains were used to screen possible
antimicrobial activity of cinnamon extracts. A result clearly indicates that both extracts of barks showed
significant antimicrobial and antifungal activity.
We found that the extracts of the cinnamon inhibited the gram-positive bacteria better than the gramnegative. Generally, plant extracts are usually more active against gram positive bacteria than gram-negative
bacteria [17]. The range of MIC values for all the test microorganisms correlated well with the results obtained
using the disc diffusion method.
The MIC values for both extracts against Bacillus subtilis and Bacillus cereus are lower when
compared with Staphylococcus aureus. This shows that these gram-positive bacterial strains are more
susceptible to the effect of the extracts of barks of cinnamon with respect to its effect against Staphylococcus
aureus.
Coumarins [18, 19, 20] and triterpenes [ 21,22,23] in plant extracts were found to be possess
antimicrobial activity so it can be said that coumarins from petroleum ether extract and triterpenes from
alcoholic extract may be responsible for proposed activity.

V.

Conclusion

Both extracts of the plant produced good inhibition zones against the test organisms. So it is expected
that they could be used to treat infections and diseases caused by these organisms and if the active ingredients of
the extracts are isolated and possibly crystallized, therapeutic antibiotics could be produced from these
compounds.
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Table-1:- The Zone if inhibition of the alcoholic extract and pet. Ether extract of cinnamon barks in different
concentration

Values are means of three replications,
N.s. - Not sensitive at the concentration,
- = No zone of inhibition,
ND- Not determined.
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Table-2:- The Zone if inhibition of alcoholic and pet.ether extract of cinnamon barks in different concentration

Values are means of three replications,
n.s. - Not sensitive at the concentration,
ND- Not determined.
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