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ABSTRACT :

The experimental was conducted to study effect of Cinnamom ethanol extracted at
concentration (20 , 40 , 60 , 80 and 100 mg/ml) on Aspergillus ochraceus and Candida
albicans growth by agar disc diffusion method. Ethanolic extracts of Cinnamon barks
showed a significantly inhibition of mycelial growth of Aspergillus ochraceus and
cellular growth of Candida albicans. The highest antifungal inhibition zone of Cinnamon
bark extract against Aspergillus ochraceus and Candida albicans was showed at
100mg/ml (2.79 and 2.48 mm respectively) while lowest antifungal inhibition zone for
previous fungi was showed at 20mg/ml, (0.81 and 0.51 mm respectively.(
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Introduction : mainly in the developing countries, for
Herbal medicine is still the mainstay primary health care (2000,Kamboj).
about 75 - 80% of the world population, Because of the general belief that herbal
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drugs are without any side effects
besides being cheap and locally available
(1998,Gupta and Raina). According to
the World Health Organization (WHO),
the use of herbal remedies throughout the
world exceeds that of the conventional
drugs by two to three times (2003,
Sanjoy and Yogeshwer). The use of
plants for healing purposes predates
human history and forms the origin of
much  modern  medicine.  Many
conventional drugs originated from plant
sources: a century ago, most of the few
effective drugs were plant origin include
aspirin (willow bark) , digoxin (from
foxglove),quinine(from  cinchonabark),
and morphine (from the opium poppy)
(1999,Vickers and Zollman). The genus
Cinnamon is an aromatic tree belong the
family Lauraceae, and is one of the most
widely studied flowering families,
comprising about 250 species. Members
of this family are evergreen trees, up to
10-17m high, that grow in south-eastern
Asia, Australia, and South America.
Traditional uses of Cinnamon throughout
Asia, Africa, and Europe have been
recorded, where it has been used as a
medicine for diarrhea, nausea and chill,
or as a spice for seasoning meats.
Cinnamon bark is an important source
for these purposes, since it contains a
great amount of the function-bearing
essential oil (2005,Chericoni et al(.

The aim of this study was to test the
effect of Cinnamon  (Cinnamon
zeylanicum) on Aspergillus ochraceus
and Candida albicans growth.

Materials and method :
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Plant material

Dried Cinnamon barks were bought from
local market in Hilla. Samples were
crushed and ground into fine powder by
electrical blander machine (2000,
Okogun.(

Extraction method :

The extraction method using Soxhlet
apparatus. Fifty gram of Cinnamon
powdered was put inside the thimble and
500 ml of 85% ethanol was added in the
Soxhlet apparatus flask (2014 ,Snehlata
et al.). The extraction was carried out for
24 hours by heating at 50-60°C until a
clear and colorless solvent appeared in
the extracting unit of Soxhlet apparatus.
After that, the extract was dried by using
an incubator at 40°C (2014, Hadi et al .(.

Determinations of weight of water
remove :

Weight of water remove was determined
by oven drying method. 2gm of yield
extract  well-mixed sample  was
accurately weighted in clean, dried
crucible (W1). The crucible was allowed
in an oven at 135+5°C for one hour until
a weight constant.The crucible was
placed in the desiccators for 30 min to
cool. After cooling it was weighted
again (W2). Weight of water remove was
calculated by following formula (2014,
Advanced Technology Tackle-:(

Weight of water remove= (W1+Tare)-
(W2+Tare(

The samples were kept by wrapping in
aluminum foil at -20 °C till used.

The goal of this step is to identify the
real weight of the dry matter of the
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extract of cinnamon and at the same time
to identify the water content found in this
extract even taken into consideration for
the preparation of different
concentrations.

Isolates and identification of
C. albicans and A. ochraceus

C. albicans strain isolated from
mid stream of woman urine patients with
vulvovaginal candidiasis.  The strains
were stored in medical Microbiology
laboratory, Community health Dept. |,
Babil technical institute. C. albicans
were transferred onto fresh Sabouraud's
dextrose agar, (SDA) plates and
incubated at 37°C for 24h. Then
isolates were re-identified by germ tube
test (C.albicans were inoculated into 0.5
ml of human serum and incubated at
37°C for 2.5 hour) (2005 , Samaranayake
et al.) and biochemically identified
isolates of C. albicans were used (1990,
Wang) While A. ochraceus were isolated
from samples of the Iraqi rice, inoculated
on SDA for 5-7 days at 25 °C and
different species of fungi growth were
appeared. A. ochraceus identified
macroscopically by shape and colour
(powdery and yellow like cream) and
microscopically appearance as a sun
shine depend on the shape and
arrangement of metulae and phialides
around the vesicle (1988, Samson and
Van Reenen-Hokstra.(

Stock solution preparation :

Different concentrations were prepared
by tacking 1000 mg extract and
dissolved in the 10 ml absolute ethanol
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to givel00 mg/ml stock solution and
other concentration (80, 60, 40 and 20
mg/ml) were prepared from previous
stock solution according to
V1.C1=V2.C2 equation (2005, Mary et
al. (.

Antifungal test :

Fungal cultures of A. ochraceus were
incubated at 28°+2° C for five days
(1972,Ciegler) , while C. albicans were
incubated at 37°C for 24 hours on SDA
(2013, Boon et al.(.

A. ochraceus spores suspension was
used to inoculate the PDA medium. The
method used to prepare spore suspension
was used by (1990, Faraj). While C.
albicans cells suspension was used to
inoculate the Potato's dextrose agar
(PDA) medium .Inoculums was prepared
in saline solution. Its turbidity was
adjusted accordance to the absorbance of
0.08-0.10 at 625nm corresponding to 5 x

106 CFU/ml (2013, Ricardo and
Edeltrudes.(
Agar disc diffusion method (2006,

Maidment et al .) was used to test for the
inhibition activity of the extracts against
A. ochraceus and C. albicans . Both
fungi were cultured on 20 ml SDA in
petri-dishes. An inoculum of 0.1ml
fungal spores and yeast cells suspension
were spread uniformly over this medium
by using the spreader. Fifty pl from each
concentration of Cinnamon Extract (100,
80, 60, 40 and 20 mg/ml) was added into
five mm diameter disc made from
sterilization filter paper(Whatman No.1)
by autoclave 121°C , 15 Ib for 15
minutes (2011, Zohreh,et al.) and dried
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by using electrical drier then put on the
SDA medium and allowed to stand on
the bench for one hour for proper
diffusion. Number of petri-dish for each
concentration repeated 5 times and each
petri-dish contained about four discs .
Inhibition activities of the extracts were
determined by measuring the inhibition
zones formed around the discs in
millimeter. The plates were observed for
presence of zones of inhibition around
the discs from day five for A. ochraceus
and 24 hours for C. albicans .

Samples of 50 pl of absolute ethanol and
normal saline were used in the same
manner as negative control. The controls
were the solvents used for preparation of
plant stock alcoholic extracts and they
showed no inhibitions in preliminary
studies.

Statistical analysis

Statistical analysis of the experimental
results were conducted according to
Statistical Package for the Social
Sciences (SPSS) version 13.00 where

one way ANOVA was used to assess the
significance of changes between
experimental groups . The data were
expressed as MeanzStandard Errors (SE)
and P-value<0.05 was considered
statistically significance. LSD was
carried out to test the significance levels
among means of treatments (2008, Joda.(

Results and discussion :

The present study to evaluate antifungal
activity of ethanolic Cinnamon bark
extract against A. ochraceus by using
different concentrations (100, 80, 60, 40,
20 mg/ml) in comparison with normal
saline and absolute ethanol , where the
results showed significant increase in
inhibition zone diameter when increasing
the concentration of Cinnamon extract at
(P<0.05) Maximum  antifungal
inhibition zone was detected at
100mg/ml while minimum antifungal
inhibition zone was 20mg/ml, as table
and figure (1 .(

Table (1) Inhibition zone diameter of Cinnamon extract against A. ochracous .
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Concentration of Cinnamon extract | Inhibition Zone (mm) M+SE
100 mg/ml 2.79+0.14 A
80 mg/mi 2.54+0.20 A
60 mg/ml 2.48+0.12 A
40 mg/mi 1.38+0.11 B
20 mg/ml 0.81+0.03 C
Normal saline 0.00£0.00 D
Absolute ethanol 0.00£0.00 D
26
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Figure (1):- Inhibition Zone of Cinnamon extract against Aspegillus ochraceous
inoculated on SDA for 5-7 days at 25 °C (A=100mg/ml , B=80mg/ml, C=60mg/ml ,

D=40mg/ml , E=20mg/ml , F=Normal saline and G=

Absolute

ethanol ) .

The results of this study were agreement
with (2012,Sameer) who showed that the
alcoholic  extracts of Cinnamon barks
have antifungal activity  against
Penicillium digitatum and Aspergillus
niger and he explain antifungal activity
of Cinnamon crude extracts can be
resulted from phytochemical constituents
(flavonoids, tannins, alkaloids, saponins,
terpens and steroids) (1984, Harborne.(

Antimicrobial activity of Cinnamon bark
may be resulted from volatile gas phase
of Cinnamon oil and clove oil which
have a good potential to inhibit growth
of spoilage fungi, yeast and bacteria
normally found on Intermediate Moisture
Foods (IMF) (2006, Matan, et al.). Also
Cinnamon bark is an important source
for medical uses, since it contains a great
amount of the function-bearing essential
oil. The bark- derived Cinnamon (termed
Cinnamon hereafter) contains 45% ~
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65% cinnamaldehyde, 12% ~ 18%
eugenol (2005,Chericoni et al.). In other
study showed the synergistic effect of
Cinnamon extract components
(Cinnamaldehyde with eugenol) could be
attributed to the integrated actions of cell
wall alteration and interference of cell
wall synthesis of fungi (2008,Yen and
Chang.(

In the current study antifungal activity of
Cinnamon extract at different
concentrations may be resulted from
cinnamaldehyde and eugenol which
causes stopped cell wall synthesis of
mycelia cells of A. ochraceous.

The results showed significant increase
(p<0.05) in zone inhibition diameter
when increasing the concentration of
ethanolic Cinnamon bark extract (100,
80, 60, 40, 20 mg/ml) against C. albicans
by using plate diffusion method in
comparison with distilled water and
absolute ethanol.
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Maximum antifungal inhibition zone
was detected at 100mg/ml  while

minimum antifungal inhibition zone was
20mg/ml, as table and figure (2).*

Table (2) Inhibition zone diameter of Cinnamon extract against C. albicans.

Concentration of Cinnamon extract Inhibition Zone (mm) M£SE

20 mg/ml 2.48+0.22 A

40 mg/mi 1.77£0.08 B

60 mg/mi 1.13+0.09 C

80 mg/ml 0.84+£0.06 C

100 mg/ml 0.51+0.81 D

Distilled water 0.00£0.00 E

Absolute ethanol 0.00£0.00 E

Figure (2):- Inhibition Zone of Cinnamon extract against Candida albicans
inoculated on SDA for 24 hours at 37 °C (A= 100mg/ml, B=80mg/ml, C= 60mg/ml ,
D= 40mg/ml , E= 20mg/ml , F= distilled water and G=Absolute ethanol.(

The results obtained in this study are in
agreement of  (2011,Ibtisam) who
showed alcoholic Cinnamon extract was
strongly inhibited the growth of C.
albicans . Also these results were similar
to those described by (2013, Ricardo,
and Edeltrudes) which evaluated the
antifungal activity of essential oil of
C. zeylanicum on candida strains
resistant to fluconazole .
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The zones of inhibition against C.
albicans strain resulting from the
exposure to different Cinnamon extract
concentration which contains
phytochemical component (phenols,
alkaloids, steroids and tannins in varying

concentration as well as
cinnamaldehyde, p-methoxy
cinnamaldehyde, cis-2-methoxy

cinnamic acid and cinnamic acid)
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(2013,Ahmad et al .) caused C. albicans
inhibition growth which resulted from
irregular hollows appeared on the
surfaces, inside  organelles  were
destroyed and the cells burst after
treatment , cell walls were damaged,
organelles were destroyed and most
cytoplasms became empty bubbles
(2012,Wang et al .(.

In other study showed antifungal effects
of Cinnamon extract by using scanning
electron microscopy suggest that this
potential bioactive extract has distinct
influence on Candida cell by causing
breakage in the cell membrane and
leakage of cellular content (2013,Ahmad
etal.(.

Conclusions

Cinnamon extract have significant
antifungal activity against mold (A.
ochracous ) and yeast (C.albicans.(

Recommendations :

Study of molecular effects of the
Cinnamon extract on the moulds and
yeasts Dby the electron microscope
technique.

References :

Advanced Technology Tackle (ATT-
15/95), Moisture Content. 2014.
Oven Method. ATT-15, Part Il 4.0
Hints and Precautions. Part |II,
Emulsified Asphalt Mixes.

Boon, P. H., Ismail, A., Ong, E. and
Sreenivasan, S. 2013. Phenotyping
Identification of Candida albicans
for the Production of in House
Helicase for Nucleic Acid-Based

ISSN 2072-3875

Detections for Fast Diagnosis.
RJPBCS . 4 (2):576-583.

Chericoni, S., Prieto, J.M., lacopini, P.,
Cioni, P. and Morelli, 1. 2005. In
vitro activity of the essential oil of
Cinnamomum  zeylanicum and
eugenol in peroxynitrite-induced
oxidative processes. J. Agric. Food
Chem., 53: 4762- 4765.

Ciegler, A. 1972. Bioproduction of
Ochratoxin A and penicillic acid by
members of the  Aspergillus
ochraceus  group. Can. J.
Microbiol., 18:631-634.

Faragj , M.K. 1990. Regulation of
mycotoxin formation in Zea mays.
Ph.D. dissertation, Department of
Bioscience and Biotechnology
University  of  Strathclyde
Glascow. U.K.

Gupta, LM. and Raina, R. 1998. Side
effects of some medicinal plants.
Current Science.75: 897-900.

Hadi, A. , Mohammed, A., Yasser, M.
and Najim, A. 2014. Using of Plant
Extracts for Cinnamon , Syzygium
and Thyme to Degradation of
Aflatoxin Bl.Journal of Natural
Sciences Research . 4(17):pp1-7.

Kamboj, VP. 2000. Herbal Medicine.
Current Science. 78: 35-39.

Mary, A. H. , Robert L. K. and John, C.
P. 2005. Mathematics Exercises in
Biotechnology. National Science
Foundation .NSF Award #: DUE
0003065.

Okogun, JI. 2000. Methods of Medicinal
Plant Extract Preparation. National
Institute for Pharmaceutical



Euphrates Journal of Agriculture Science-7 (1): 23-31, (2015)

Abed & Hussein

Research and Development
(NIPRD). Idu — Abuja, Nigeria.
Samaranayake, YH., Dassanayake
,RS. and Jayatilake, JAMS. 2005.
Phospholipase B  enzyme
expression is not associated with

other virulence attributes in
Candida albicans isolates from
patients with human
immunodeficiency virus
infection.J. Med. Microbiol.,54:
583-593.

Samson ,R.A. and Van Reenen Hokestra
, E.S. 1988. Intorduction to food
borne fungi, (3eded.). Grafisch
:Netherlands.

Sanjoy, K. and Yogeshwer, S. 2003.
Herbal Medicine: Current Status
and the Future. Asian Pacific J.
Cancer Prev., 4: 281-288.

Snehlata, P., Rajshree, P. and Rita, S.
2014. Phytochemical Screening of
Selected Medicinal Plant Cinnamon
zeylanicum bark extract, Area of
research, Uttarakhand, India.
International Journal of Scientific
and Research Publications, 4(6):1-
6.

Vickers, A. and Zollman, C. 1999. ABC
of complementary medicine: herbal
medicine. BMJ, 319, 1050 -3.

Wang, B.Y. 1990. The laboratory
examination of Candida albicans.
Zhonghua Kou Qiang Yi Xue Za
Zhi. Chinese, 25(5): 294-296.

Ricardo, D. and Edeltrudes, O. 2013.
Anti-Candida Activity and

Chemical Composition of
Cinnamomum zeylanicum Blume

ISSN 2072-3875

30

Essential Oil .Braz. Arch. Biol.
Technol. 56 (5): 749-755.
Maidment, C. ,Dyson, A. and Haysom,

. 2006. A study into the
antimicrobial effects of cloves
(Syzgium aromaticum) and
Cinnamon (Cinnamomum

zeylanicum) wusing disc-diffusion
assay. Nutr. Food Sci., 36 (4): 225-

230.
Zohreh, D., Mohammad, A.,
Mohammad, A., Maryam, A,

Farnaz, F. , Pegah, M.,Mozafari, F.
and Mojarad Hi. 2011.In Vitro
Comparison of Inhibitory Activity
of 10 Plant Extracts Against
Candida Albicans. Australian J. of
Basic and Applied Sci., 5(5): 930-

935.

Joda, M. 2008 .The progressive
statistical analysis by using SPSS.
(1sted.)  Churchill  livingstone
.Edinburgh.

Sameer, N. M. 2012. Antifungal Activity
of Cinnamomum zeylanicum and
Eucalyptus  microtheca  Crude
Extracts Against Food Spoilage
Fungi. Euphrates J. of Agricul. Sci.,

(3): 26-39.
Harborne, J. B. 1984. Phytochemical
method. A guide to modern

techniques of plnats analysis. 2nd
Ed. Chapman and Hall. Prss.
London.

Matan, N., Rimkeeree, H. Mawson, A.

and Chompreeda, P. 2006.
International Journal of Food
Microbiology.107:180-185 .

Yen ,T. and Chang , S. 2008.
Synergistic effects of



Euphrates Journal of Agriculture Science-7 (1): 23-31, (2015)

Abed & Hussein

cinnamaldehyde in combination
with eugenol against wood decay
fungi. Bioresource Technol., 99 :
232-236.

Ibtisam, M.A. 2011. Antimicrobial
Activity of Ethanolic Extracts from
Some Medicinal Plant. Australian J
of Basic and Applied Sci., 5(11):
678-683.

Ahmad , S. I., Capoor, M. and Khatoon,
F. 2013.Phytochemical analysis and
growth inhibiting  effects of
Cinnamomum cassia bark on some
pathogenic fungal isolates. J. of
Chemi. and Pharmace. Research.
5(3):25.

Wang, GS., Deng, JH., Ma, YH. , Shi,
M. and Li, B. 2012. Mechanisms,
clinically curative effects, and
antifungal activities of cinnamon
oil and pogostemon oil complex
against three species of Candida. J.
Tradit. Chin .Med. , 32 (1):19-24.

ISSN 2072-3875

31



