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ABSTRACT:
The antifungal activity of barks of Cinnamomum zeylanicum and leaves of
Eucalyptus microtheca crude extracts were tested in vitro by agar well diffusion method
against Penicillium digitatum and Aspergillus niger fungi. Alcoholic (methanolic and
ethanolic) and aqueous crude extracts were tested to evaluate for their antifungal
activities. Two broad spectrum antibiotics, Chloramphenicol and Ciprofloxacillin, were
used for comparison. Both plant crude extracts demonstrated antifungal activity. When
compare extracts of the two plants, C. zeylanicum extracts showed higher inhibition
activity than E. microtheca extracts. Alcoholic extracts of both plants significantly
inhibited the mycelial growth of P. digitatum and A. niger fungi more than their aqueous
extracts. Methanolic extracts of both plants showed higher inhibition activity than
ethanolic extracts. Based on final concentration, the alcoholic extracts of both plants
showed moderate to strong (15-29) mm antifungal activity against both fungi. Methanolic
extracts exhibited the highest antifungal activity (19-29) mm, followed by ethanolic
extracts (15-27) mm, while the least activity was observed by the aqueous extract (6-15)
mm. P. digitatum was the most affected by all crude extracts and antibiotics. The
Phytochemical analysis revealed the presence of wide range of bioactive constituents like
flavonoids, tannins, alkaloids, saponins, terpenes, steroids and essential oil. The ability of
the extracts to inhibit the growth of the two fungi is an indication of the antifungal
potential of cinnamon and eucalyptus parts, which makes them candidate for production
of antifungal agents.
Key words: Antifungal, well diffusion method, extracts, antibiotics, inhibition zone,
phytochemical

الفاعلية التثبيطية لمستخلصات الدارسين واليوكالبتوس ضد الفطريات المسببة لتلف االغذية
سمير ناجي محمود
 جامعة النهرين،مركز بحوث التقنيات االحيائية
: الخالصة
) واوراق اليوكالبتوسCinnamomum zeylanicum( اختبرت الفاعلية التثبيطية لمستخلصات قلف الدارسين
Penicillium digitatum ) خارج الجسم الحي بواسطة طريقة الحفر ضد الفطرينEucalyptus microtheca(
 اختبرت مستخلصات كحولية (الميثانول وااليثانول) ومائية لتقييم فاعليتها التثبيطية ضد. Aspergillus niger و
 اظهرت. للمقارنةCiprofloxacillin  وChloramphenicol ,  استعمل المضادين الحيويين.الفطريات
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 اظهرت, بمقارنة مستخلصات كال النباتين.مستخلصات الدارسين واليوكالبتوس فاعلية تثبيطية ضد الفطريات
 المستخلصات الكحولية لكال النباتين ثبطت.مستخلصات الدارسين فاعلية تثبيطية اعلى من مستخلصات اليوكالبتوس
 مستخلصات الميثانول. اكثر من المستخلصات المائية للنباتينA. niger  وP. digitatum معنويا نمو غزل الفطرين
 استنادا الى,  اظهرت المستخلصات الكحولية.لكال النباتين اظهرت فاعلية تثبيطية اعلى من مستخلصات االيثانول
 كما اظهرت مستخلصات.) مليمتر ضد كال الفطرين29-15(  فاعلية تثبيطية متوسطة الى قوية,التركيز االعلى
 بينما اقل فاعلية,) مليمتر27-15(  يليها مستخلصات االيثانول,) مليمتر29-19( الميثانول اعلى فاعلية تثبيطية
 تثبيطا واضحا معP. digitatum  اظهر الفطر.) مليمتر15-6( تثبيطية لوحظت مع المستخلصات المائية
 التحليل الكيميائي للنباتين اظهر وجود مدى واسع من المركبات.مستخلصات النباتين وكذلك مع المضادين الحيويين
 ان قدرة. الفالفونيدات والتانين والقلويدات والتربين والصابونين والستيرويدات والزيت الطيار: الحيوية الفعالة
المستخلصات على تثبيط نموات الفطرين هو دليل على القوة التثبيطية الجزاء النباتين الدراسين واليوكالبتوس اذ
.تجعلهما مرشحين النتاج مواد ضد الفطريات
 الكيمياء النباتية,  منطقة التثبيط,  مضادات حيوية,  مستخلصات,  طريقة الحفر,  ضد الفطريات:كلمات مفتاحية
Introduction
There is evidence that Neanderthals living 60,000 years ago in present-day Iraq
used plants such as hollyhock (Stockwell, 1988),(Thomson, 1978); these plants are still
widely used in ethnomedicine around the world. Recently many efforts have been made
to discover new antimicrobial agents from various species of medicinal plants. Screening
of such plants may result in the discovery of valuable compounds that can be used against
pathogenic microorganisms. Plants produce a variety of chemical compounds for defense
and communication, and can trigger their own chemical offensive against the attacking
pathogens. These chemicals may have general or specific activity against key target sites
in bacteria, fungi and viruses. Thus, plant based secondary metabolites, which have
defensive role may be exploited for disease control or the management of storage
problems associated with food spoilage microorganisms.
Cinnamon is a spice tree contains several bioactive compounds that can be used
against a wide range of microorganisms. Cinnamon bark crude extract has constantly
been reported to have antifungal activity. This activity was attributed mainly to the
presence of cinnamaldehyde and eugenol comoupounds (He et al., 2005). Eucalyptus as
well contains several chemical compounds that play several roles in the plant such as
defense against insect, vertebrate herbivores and protection against UV radiation and
against cold stress. Both cinnamon barks and eucalyptus leaves represent important
source of compounds like flavonoids, tannins, glycosides, saponines, alkaloids and
essential oils with biological activities such as bacteriostatic, fungistatic and antiinflammatory. Terpenoids, which form most of the essential oil giving eucalyptus foliage
its characteristic smell. Cinnamon and Eucalyptus species possess a strong antimicrobial
potential and their volatile oils are used as antibacterial and antifungal agents in creams,
soaps and toothpastes (Lis-Balchin et al., 2000).
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Penicillium digitatum and Aspergillus niger are two fungal pathogens causing food
spoilage. The green mold of citrus, caused by the fungus Penicillium digitatum is
considered one of the most economically important postharvest agent of citrus in citrus
growing regions of the world. Citrus is grown in over 100 countries on six continents
(Saunt, 2000). Infections may lead to the spoilage of almost all kinds of mature citrus
fruits (Plaza et al., 2004). Wounds on the fruit, inflicted during harvest and subsequent
handling, are infected by spores of this pathogen. Aspergillus niger can contaminate
agricultural products at different stages including pre-harvest, harvest, processing and
handling, thus causing considerable economic losses due to spoilage with the
consequence of possible accumulation of mycotoxins. For example, black rot of onions
associated with A. niger is responsible for serious losses of onion bulbs in the field and in
storage. Aspergillus niger is usually found in common mesophilic environments such as
soil, plants, and enclosed air environments. Ochratoxin A is food-contaminating
mycotoxin produced by Aspergillus spp (Varga et al. 2004). Human contact with this
mycotoxin usually occurs through consumption of food which has not been stored and
taken care of appropriately ((Schuster et al., 2002),(May and Adam, 1997). Studies have
shown that less than 10% of the A. niger strains were tested positive for ochratoxin A
under conditions that were favorable (Schuster et al., 2002).
The heavy usage of pesticides in agriculture to overcome the pre-harvest and postharvest problems was resulted in many toxic epidemics and resistance to fungicide
among fungal pathogens, therefore alternative control methods are needed (Pramila and
Dubey, 2004). The uses of plant-derived products as disease control agents have been
studied, since they tend to have low mammalian toxicity, less environmental effects and
wide public acceptance (Lee et al., 2007). The result of different studies provided
evidence that some medicinal plants might be potential source of new antifungal agents.
Plant extracts and their essential oils are one of several non- synthetic chemical control
options that have recently received attention for controlling plant diseases (Soylu et al.
2005), (Abad et al. 2007).
This research was aimed at evaluating the antifungal activity of alcoholic and
aqueous extracts of barks of Cinnomomum zeylanicum and leaves of Eucalyptus
microtheca against Pepnicillium digitatum and Aspergilus niger in vitro in order to
determine their antifungal inhibition activity. Only in vitro methods were conducted in
assessing the antifungal potential of the crude extracts of cinnamon and eucalyptus.
Materials and Methods
Plant Parts
Fresh leaves of eucalyptus were collected from the campus of the University of
Baghdad and cinnamon barks were bought from local market in Baghdad. Both plants
were authenticated by Dr Ali H. E. Al Musawi at the Department of Biology- College of
Science -University of Baghdad. Eucalyptus was identified as Eucalyptus microtheca L
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(F.von Muell) and cinnamon as Cinnamomum zeylanicum L (Breyn). The leaves of
eucalyptus were washed and air-dried in room temperature for two weeks and then
ground into small pieces by using electric grinding machine. Cinnamon barks were
ground into powder. Both plant parts were kept in plastic bags until used.
Extraction Method
Alcoholic (methanolic and ethanolic) and aqueous crude extracts of barks of
cinnamon and leaves of eucalyptus were prepared to test against Penicillium digitatum
and Aspergillus niger. The method of (Harborne, 1984) was used to process the
methanolic, ethanolic and aqueous extracts.
Stock solutions and various concentrations (dilutions) of alcoholic extracts were
prepared in 40% methanol and 40% ethanol. Each stock solution (100 mg/ml which is
equal to (1.0)% mg/ml as the final concentration) was prepared by dissolving 1g of dried
methanolic or ethanolic extract in 10 ml of methanol or ethanol, and three concentrations
of methanolic and ethanolic solutions were prepared (0.1, 0.2 and 0.3)% mg/ml. This was
done by adding 1, 2 and 3 ml of stock solution to 9, 8 and 7 ml of sterilized distilled
water respectively as the final volume for each concentration was 10 ml. Stock solutions
of aqueous extract of both cinnamon and eucalyptus were prepared by dissolving 1 g of
dried aqueous extract in 10 ml of sterilised distilled water and no further concentrations
were made. All stock solutions were sterilised through 0.20 μm Millipore filter. The
crude extracts were then transferred into clean sterilised glass vessels and stored in
refrigerator at 4º C until ready for use.
Tested Fungi
The fungi used in this research were Penicillium digitatum and Aspergillus niger.
P. digitatum was isolated from spoiled orange (Citrus sinensis L.) and A. niger isolated
from soil sample. The spoiled oranges were collected from local market in Baghdad and
soil samples were collected from vegetable field in Baghdad. The fungal cultures were
studied using morphological and staining techniques to identify the two fungi (Mahdi,
1991),( Pitt, and Hocking. 1997).
Antifungal Tests
Fungal cultures of P. digitatum and A. niger were cultured on Potato Dextrose Agar
medium (PDA) (Himedia Labs Pvt.Ltd. India). Cultures were incubated at 28°±2º C for
(3-5) days. Spore suspension was used to inoculate the PDA medium. The method used
to prepare spore suspension was that used by (Faraj, 1990).
Agar well diffusion method (Bauer et al, 1966) was used to test for the inhibition
activity of the extracts against P. digitatum and A. niger. The fungi were cultured on 20
ml PDA in petri-dishes. An inoculum of 0.1ml fungal suspension was spread uniformly
over this medium by using the spreader and allowed to solidify on the agar medium for
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15 min. Wells of 5 mm in diameter were made on the surface of cultured medium by
using sterilised cork borer and each well was filled with certain concentration (0.1, 0.2,
0.3 and 1.0)% mg/ml of each tested crude extract. Wells were distributed evenly on the
medium in the Petri-dish of 9 cm in diameter. Extract of (50) μl from each plant crude
extract was added into each hole on the medium and allowed to stand on the bench for
one hour for proper diffusion. Cultures were incubated at 28º ±2 C for (3-5) days.
Inhibition activities of the extracts were determined by measuring the inhibition zones
formed around the wells in millimeter. Two wide spectrum antibiotic disks of
Chloromphenicol (C) (30) µg/disk concentration and Ciprofloxacin (CIP) (5) µg/disk
concentration (Mast Diagnostics UK) were used to test for their antifungal activity
against the two fungal growths. The (6) mm diameter antibiotic disks were placed on the
surface of cultured medium. The plates were observed for presence of zones of inhibition
around the discs from day 3 to 5. All tests were accomplished in triplicates.
Samples of (50) μl of 40% methanol and 40% ethanol 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.
Phytochemical Analysis
The phytochemical of alcoholic and aqueous extracts of leaves of eucalyptus and
barks of cinnamon were screened using the method used by Harborne (Harborne, 1984).
The constituents analysed for are: flavonoids, tannins, alkaloids, saponins, terpens and
steroids. Results of phytochemical analysis revealed that the alcoholic extracts of ethanol
and methanol of both eucalyptus and cinnamon had similar constituents. The author of
this research was able to extract essential oil from both plants using Clavenger apparatus.
Statistical Analysis
The Statistical Analysis System - SAS- was used to analyse the results (Cary, 2004).
The results compared statistically to least significant difference (LSD) to level (0.05).
Results
Phytochemical analysis
Phytochemical analysis of Cinnamomum zeylanicum and Eucalyptus microtheca
crude extracts (Table1) confirmed the presence of several bioactive compounds.
Favonoids, tannins and alkaloids were detected in alcoholic extract of eucalyptus, and all
the former constituents as well as saponins were detected in alcoholic extract of
cinnamon. Flavonoids, tannins, saponins, terpens and steroids were detected in aqueous
extract of cinnamon and flavonoids and tannins in aqueous extract of eucalyptus.
Alkaloids were only detected in alcoholic extracts of both plants. Essential oil was
detected in both plant crude extracts.
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Table (1): Phytochemical analysis of alcoholic and aqueous extracts of cinnamon
barks and eucalyptus leaves
Constituents
Flavonoids
Tannins
Alkaloids
Saponins
Terpens
Steroids
Essentoal oil
Note: + = Present, - = Absent

Cinnamon
Alcoholic
+
+
+
+
+

Aqueous
+
+
+
+
+
+

Eucalyptus
Alcoholic
+
+
+
+

Aqueous
+
+
+

The effect of the crude alcoholic and aqueous extracts of cinnamon barks and
eucalyptus leaves against mycelial growth of Penicillium digitatum and Aspergillus niger
are presented in Tables (2, 3, 4). The antifungal activity was determined by measuring the
diameters of inhibition zone produced by the crude extracts against the two fungi. The
method used by Monks et al (2002) was used to classify the antifungal activity as no
activity, weak, moderate and strong. Less than 7 mm no activity, more than 7-10 mm
weak activity, more than 10-16 mm moderate activity, more than 16 mm high or strong
activity.
Antifungal activity of cinnamon alcoholic extracts
The results in table (2) showed that both cinnamon methanolic and ethanolic
extracts exhibited strong antifungal activity (21-29) mm against both P. digitatum and A.
niger based on the final concentration (1.0)% mg/ml. The mycelial growths of both fungi
were inhibited at all concentrations (0.1, 0.2, 0.3, 1.0)% mg/ml and the zones of
inhibition were increased in diameter as the concentrations of both extracts increased.
Methanolic extract exhibited higher inhibition activity than ethanolic extract at all
concentrations. The final concentration exhibited the highest antifungal activity against
both fungi. P. digitatum was the most affected by both plant alcoholic extracts. The range
of diameters of inhibition zone for mthanolic extract against P. digitatum recorded
between (12-29) mm and against A. niger recorded (9-25) mm, whereas the range of
diameters of inhibition zone for ethanolic extract against P. digitatum recorded between
(10-27) mm and against A. niger recorded (8-21) mm. Based on the final concentration
both methanolic and ethanolic extracts exhibited significant reduction in mycelial growth
of P. digitatum compared with that against A. niger.
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Antifungal activity of eucalyptus alcoholic extracts
The results in table (3) showed that both methanolic and ethanolic extracts exhibited
moderate to strong antifungal activity (15-21) mm against both fungi based on the final
concentration and, as with cinnamon, the inhibition increased as the concentrations of
both extracts increased. Methanolic extract showed higher inhibition activity than
ethanolic extract against both fungi. Methanolic and ethanolic extracts exhibited higher
inhibition activity against P. digitatum than A. niger at all concentrations (0.1, 0.2, 0.3,
1.0)% mg/ml. The range of diameters of inhibition zone for mthanolic extract against P.
digitatum recorded between (8-21) mm and against A. niger recorded (0.0-19) mm,
whereas the range of diameters of inhibition zone for ethanolic extract against P.
digitatum recorded between (8-19) mm and against A. niger recorded (0.0-15) mm. Based
on the final concentration, ethanolic extract showed significant reduction in mycelial
growth of P. digitatum compared with that against A. niger. Results showed that there
were no inhibition activity at concentrations (0.1,0.2)% mg/l in both extracts.
Table (2): The average diameter of inhibition zone (mm) of cinnamon bark alcoholic
extracts against P digitatum and A niger
Fungus
0.1

%Methanol
0.2
0.3

P. digitatum
12
15
17
A. niger
9
11
13
LSD
3.41 ns 3.26*
3.18*
(P<0.05), *=significant, ns= no significant

1.0

0.1

29
25
3.16*

10
8
2.75 ns

%Ethanol
0.2
0.3
13
8
3.81*

16
11
3.55*

1.0
27
21
4.19*

Table (3): The average diameter of inhibition zone (mm) of eucalyptus leaves
alcoholic extracts against P digitatum and A niger
% Methanol
%Ethanol
0.1
0.2
0.3
1.0
0.1
0.2
0.3
1.0
P. digitatum
8
11
13
21
8
10
12
19
A. niger
0.0
6
10
19
0.0
6
8
15
LSD
2.50* 2.71* 3.55 ns 4.01 ns 2.05* 2.65* 3.60*
4.33*
(P<0.05), *=significant, ns= no significant
Antifungal activity of aqueous extracts
The results in table (4) represent zones of inhibition activity of aqueous extracts of
cinnamon and eucalyptus based on the final concentration (1.0)% mg/ml. Results in table
(4) showed that cinnamon aqueous extract exerted higher inhibition activity than that of
eucalyptus. Aqueous extracts of cinnamon and eucalyptus exhibited no activity to
moderate inhibition activity (6-15) mm. Aqueous extract showed higher inhibition
fungus
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activity against P. digitatum (9-15) mm than A. niger (6-9) mm. Cinnamon aqueous
extract significantly reduced the mycelial growth of P. digitatum compared with that
against A. niger.
Table (4): The average diameter of inhibition zone (mm) of cinnamon and
eucalyptus aqueous extract against P. digitatum and A. niger
%Aqueous
(1.0)% mg/ml

Fungus
Cinnamon
P. digitatum
15
A. niger
9
LSD
3.49*
(P<0.05), *=significant, ns= no significant

LSD
Eucalyptus
9
6
3.25 ns

3.49*
3.25 ns
----

Antifungal activity of alcoholic and aqueous extracts
Results in (table 5) represent zones of inhibition activity for both alcoholic and
aqueous extracts of both plants based on final concentration (1.0)% mg/ml. All crude
extracts of both plants showed broad antifungal activity against the tested fungi (table 5).
Based on the final concentration (table 5), the diameters of inhibition zone of the
alcoholic extracts against the tested fungi varied from (15) mm to (29) mm and of
aqueous extracts from (6) mm to (15) mm. alcoholic extracts exhibited higher and
significant antifungal activity against both fungi than their aqueous extracts. Results in
(table 5) revealed that alcoholic extracts of both plant showed significant reduction in
mycelial growth of P. digitatum and A. niger when compared with their aqueous extracts.
All cinnamon crude extracts (alcoholic and aqueous) showed significant inhibition
activity against P. digitatum compared with that against A. niger, whereas only the
ethanolic extract of eucalyptus exerted significant inhibition activity against P. digitatum.
Antibiotics Activity Test
P. digitatum and A. niger were tested against two broad spectrum antibiotics;
Chloramphenicol (C) and Ciprofloxacillin (CIP). The results in table (5) revealed clear
sensitivity of P. digitatum to both antibiotics with inhibition zone recorded between (2236) mm, whereas A. niger showed some resistance with inhibition zone recorded between
(6-7) mm. Both antibiotics significantly inhibited the growth of P. digitatum.
Discussion
Results obtained in this research showed that the crude extracts of both barks of
Cinnamomum zeylanicum and leaves of Eucalyptus microtheca possessed potential in
vitro antifungal activity against Penicillium digitatum and Aspergillus niger. The
antifungal activity of cinnamon and eucalyptus crude extracts can be recognized owing to
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their content of phytochemical constituents. Several researchers linked the presence of
the bioactive compounds in plant parts to the antimicrobial properties of plant extracts
(Owolabi et al., 2007),(Alam, 2009).The inhibitory effects of cinnamon and eucalyptus
crude extracts against the two studied fungi may, for that reason, be due to the presence
of these bioactive constituents.
Phytochemical analysis of the crude extracts of cinnamon and eucalyptus (table 1)
indicated the presence of a wide variety of secondary metabolites. The presence of
flavonoids, alkaloids, tannins, saponins, terpens, steroids and essential oil in cinnamon or
eucalyptus crude extracts may be collectively or individually responsible for the observed
antifungal activity. Nevertheless, the various constituents of plant extracts with the
essential oils may act synergistically to bring the overall antimicrobial activity. It was
reported that the presence of cinnamaldehyde, eugenol, cinnamic acid, which are
compounds of the essential oil, in the bark of cinnamon to show antifungal activities (Gill
and Holly, 2004). These bioactive constituents posses both antifungal and antibacterial
properties. Several investigators showed eugenol to exert antifungal activity against
Aspergillus spp. and Penicillium spp. in various foods (Vazquez et al., 2001).
Cinnamaldehyde is a major bioactive constituent in the bark of cinnamon and some
reports indicated that cinnamaldehyde killed 80% of fungi and bacteria (McCann, 2003).
Cinnamaldehyde, eugenol and cinamic acid in addition to flavonoids, alkaloiks, tannins
and saponins recognized by some investigators as antifungal agents (Rojas et al.,1992).
Among the various constituents of eucalyptus essential oil is 1,8-cineole which is a
characteristic compound of the genus Eucalyptus and found by some researchers that this
compound was largely responsible for a variety of its antimicrobial and pestcidal effect
(Santos and Rao, 2000), (Nafiseh et al., 2011).
Both cinnamon and eucalyptus are rich in essential oils. Several researchers
attributed the presence of essential oil and its various constituents in cinnamon and
eucalyptus extracts for the inhibition of a wide range of microorganisms including fungi
and bacteria (Bachir and Mohamed, 2008),(Suree and Lohasupthawee, 2005). Essential
oils are made up of many different volatile compounds and the make up of the oil quite
often varies between plant species. It seems that the antimicrobial effects are the result of
many constituents acting synergistically. This means that the individual compounds by
themselves are not as effective.
Thus the antifungal activity of the cinnamon and eucalyptus extracts observed in
this study against the P. digitatum and A. niger may be due to the presence of different
phytochemical constituents in the extracts. In this research cinnamon extracts exerted
higher antifungal activity than eucalyptus extracts and this may be related to the content
of bioactive compounds in cinnamon which are more potent against fungi than those in
eucalyptus.
The results obtained in the present research (tables 2,3,4) showed that alcoholic
extracts of barks of cinnamon and leaves of eucalyptus were more effective than their
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aqueous extracts in inhibiting the mycelial growth of P. digitatum and A. niger. This
finding is in agreement with previous investigation which stated that the extracts of garlic
can inhibit mould growth, and the effectiveness of this inhibition is related to the solvent
used in the extraction (Irkin and Korukluoglu, 2007). The higher antifungal activity of
alcoholic extracts explains the nature of the bioactive compounds which may be
enhanced in the presence of the alcoholic extract (Ghosh et al, 2008). Furthermore, the
high volatility of alcoholic, methanolic or ethanolic, extract tends to extract a wider range
of antimicrobial compounds from the sample than the aqueous solvent (Ibekwe et al,
2001),(Dutta,1993,).
The large sizes of zone of inhibition produced by alcoholic extracts as was shown
by the results of present research is an indication of the effectiveness of the bioactive
constituents of the plant extracts against the tested fungi. Alcoholic extracts of cinnamon
and eucalyptus showed greater antifungal activity against P. digitatum and A. niger than
their aqueous extracts and both plant methanolic extracts exhibited higher inhibition
activity than ethanolic extracts. The results obtained in this research agreed with several
investigators who found that alcoholic extracts of cinnamon, eucalyptus and other
medicinal plants to exhibit greater effect against fungi and other microorganisms than
aqueous extracts (Dash and Murthy, 2011). Results obtained by (Ghassan and AlNajar,2008) revealed that the methanolic fraction of cinnamon bark showed the highest
antifungal activity against four P. digitatum isolates as compared with the same fraction
from other plants, followed by hexane and aqueous fractions respectively. In another
study carried out against A. alternata fungus, it was found out that methanolic extract of
eucalyptus and other medicinal plants to exhibited impressive antifungal effects in
inhibiting the mycelia growth, whereas aqueous extracts had either less or no effects
(Zaker and Mosallanejad, 2010). In another study carried out to investigate the antifungal
activity of 13 herbs and spices in vitro against Aspergillus niger, A. oryzae and
penicillium sp., it was found that the crude ethanolic extracts of the three plants Piper
betel, Boesenbergia pandurata and Andrographis paniculata exhibited antifungal activity
against all tested fungi (Penkhae et al., 2005)
The aim of using the wide spectrum antibiotics was to compare the inhibition
activity of plant extracts with those antibiotics against the two fungi. When comparing
the inhibition activity of cinnamon and eucalyptus crude extracts with the inhibition
activity of antibiotics it showed that there were differences especially with
Ciprofloxacillin which exhibited stronger inhibition activity against P. digitatum (36) mm
than all plant crude extracts, whereas A. niger showed high resistance to both antibiotics
(6-7) mm, as well as to aqueous extracts (6-9) mm.
Conclusion,
The results of the present research showed the potential antifungal activity of the barks of
Cinnamomum zeylanicum and leaves of Eucalyptus microtheca against the Penicillium
digitatum and Aspergilus niger, which is an indication of the pesticidal value of the plant
extracts. This research suggests that the two plant extracts may possess some compounds
with antifungal properties against fungi.
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