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ABSTRACT

Aims: The aim of this study is to evaluate and compare the antifungal activity of different
extracts of Aloe vera plant on the growth of Aspergillus flavus.

Study Design: Considering the wide dispersal of Aspergillus flavus across the globe
and its massive contamination on feed and food stuff of animal and human beings, it is
inevitable to find a solution to inhibit the growth of this fungus and subsequently
production of aflatoxin.

Place and Duration of Study: Department of Animal Science, Faculty of Agricultural
Science, Malayer University, between August 2012 and March 2013.

Methodology: Six different solvents such as acetone, ethanol, water, methanol,
chloroform and ethyl ether were employed for extraction from Aloe Vera fresh leaves.
Antifungal activity of the extracts was evaluated by Agar Plate Diffusion Plate method.
Results: The maximum antifungal activity (100%) observed was in acetone extract group
in concentration of 2000pL; the complete inhibition of fungus growth was found (100%).
Conclusion: The acetone extract of Aloe vera can be used as an effective antifungal
agent to inhibit the growth of A. flavus compared to other solvents.
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1. INTRODUCTION

Medicinal plants are a rich source of antimicrobial agents and normally produce bioactive
secondary metabolites and many of them exhibit activity, hence can be used in
antimicrobial drugs [1,2]. Aloe vera is a stemless or very short-stemmed succulent plant
belongs to family Liliaceae. The leaves are hard edges, thick, fleshy and green to grey-
green— in color- with some varieties showing white flecks on the upper and lower stem
surfaces [3]. Aloe vera contains various components including phenol, saponin,
anthraquinones, which are classified as anti-bacterial, antiviral and antifungal agents. One
of the microorganisms engaged in oxidation and spoilage of feed and food stuff
(especially those are stored before use) are fungi, which decreases the value of feed
stuff. Among all, the dominant form of fungus that could normally grow on stored products in
favored conditions are Asperqillus, Fusarium and Penicillium species [4]. Aspergillus flavus
and Aspergillus parasiticus have a global distribution to contaminate agricultural products
and are found on many types of perishable organic materials [5]. These fungi produce
toxic and carcinogenic secondary 40 metabolites, such as aflatoxin group mycotoxins.
Aflatoxin is considered as the most potent mycotoxin that can have several adverse effects
which needs a tight control on growth the pathogenic strains of A. flavus and A. parasiticus
fungi and subsequently aflatoxin production [6,7,8]. Consumption of feed and food stuff
contaminated with aflatoxin causes acute or chronic diseases such as liver cancer or
can be fatal, if consumed in high quantities [9,10,11]. One of the strategies to reduce the
adverse effects of aflatoxin problems is preventing mold growth on the substrate [12].
Natural herb components are widely used in countries like, Japan, India and Russia to
preserve the feed, traditionally [13]. In several studies it has been reported that extracts
and powders from various herbs and oils have antifungal activity and some of them are
even inhibit the production of aflatoxin [14,15,16] as demonstrated against the mycelium
growth of Boftrytis gladiolorum, Heterosporium pruneti, Fusarium oxysporium and
Penicillium gladioli. Especially hydro alcoholic extracts of fresh Aloe vera leaves strongly
controlled aflatoxin production [17]. Similarly the antifungal activity of this plant has been
reported [18]. Various herbs such as Centella asiatica, Areca catechu, Piper betle,
Momordica charantia, Cirtrus reticulate and Cassia bakeriana have been studied for
growth inhibition of A. flavus and results showed that raw ethanol extracts of some
medicinal plants can inhibit the fungi growth [19]. Aqueous extracts of plants such as
Lupinus albus, Ammi visnagaand Xanthium pungens could cause the growth of mycelia
and aflatoxin production by A. flavus [4]. It has been found that extracts of Argemone
Mexicana and Cyperus rotundus could control the aflatoxin production through inhibition of
A. flavus growth [20]. The aim of this study is to evaluate and compare the antifungal activity
of different extracts of Aloe vera plant on the growth of A. flavus.

2. MATERIALS AND METHODS

2.1 Initial Preparation of Plant

Freshly collected Aloe vera leaves were washed with distilled water, followed by disinfecting
with ethanol 70%. Later, they were chopped into the small pieces and were exposed to 60°C
for 3 days to get dried. After complete drying, leaf parts were powdered using Electric
Grinder.
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2.2 Preparation of Extracts

30g of powdered plant material was mixed with 100ml| of each of acetone, ethanol,
water, methanol, chloroform and ethyl ether (total 22 samples) and kept in room
temperature for 72h. Later, each mixture was filtered through Whatman No.1 paper filter
and then separated part evaporated at 65°C in Water Bath till complete dryness. Dried
extracts were powdered and again dissolved in small portion with respected solvent
and distilled water (50:50) and kept at 4°C for further analysis.

2.3 Fungus Strain

In this study, Aspergillus flavus (ATCC5004) strains were obtained from the Department of
Mycology, Pasteur Institute of Iran. Fungi were cultured on Potato Dextrose Agar (PDA)
medium. The fungus was cultured in the laboratory and preserved. It has been sub-cultured
on PDA for 7 days at 28°C and slants were keptin 4°C for further study after 7 days of
growth.

2.4 Evaluation of Antifungal Activity of Extracts Obtained by Agar Plate
Diffusion Plate Method

To evaluate the antifungal activity of extracts obtained by different solvents, Agar Plate
Diffusion Plate method was employed. Various concentrations (0, 2, 20, 200 and 2000uL
in 20mL) of each extract is added into hot PDA (60-70°C) and mixed. After solidification of
plates, produced fungi plaques (0.4 mm) of standard strain were spotted in the center of
the plate of each concentrates and incubated at 28°C for 7 days. There were 3 replicated
for each treatment. At the end of day 7, the growth of fungi (cm in radial) is measured and
statistically analyzed. The fungi growth inhibition is calculated using below formula [17].

Mycelium growth inhibition (%)

(colony diameter in control group - colony diameter in treatment)

. . X100
colony diameter in control group

3. RESULTS AND DISCUSSION

As shown in Table 1 and Figs. 1 & 2, the antifungal activity of different extracts of Aloe vera
on radial growth of A. flavus fungus in 0, 2, 20, 200, and 2000uL in 20uL assessed using
Agar Plate Diffusion method. Statistical analysis revealed that, a significant (P<0.05)
reduction in fungal growth and antifungal activity of in 2000uL of acetone extract and had
a positive impact on inhibition of A. flavus production (100%). It has also showed the
minimum inhibitory effect in 2uL of methanol extract of Aloe Vera leaves (6.25%). Results
showed that acetone extract of Aloe vera leaves in concentration of 2000uL could
significantly inhibit (100%) the growth of A. flavus and at the lowest concentration of this
extract (2uL), the growth inhibition was found to be 51.72%. In Aloe vera extracts with
solvents ethanol, ethyl ether, water, chloroform and methanol — at the highest
concentration used in the extraction — the growth prevention of 37.5%, 48%, 58.3%,
61.53% and 76.72% were found respectively. In these extracts, the minimum concentration
of 2uL was found to have the inhibitory effect 6.25%, 20%, 28.33%, 33.84% and 35.34%,
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respectively. However, the maximum and the most significant impact on growth inhibition in
different concentrations of acetone extract turned to the other extracts (Table 1).

Table 1. Antifungal activity of Aloe vera extracts on A. flavus growth at 28°C after 7
days incubation

Extracts Concentrations Colony Growth
Ml in 20ml average (cm) Inhibition (%)
Acetone Extract 0 5.8 0
2 2.8 51.72
20 2.3 60.34
200 1.6 724
2000 0 100
Ethanol Extract 0 58 0
2 3.75 35.34
20 3.25 44
200 2.25 61.2
2000 1.35 76.72
Methanol Extract 0 4 0
2 3.75 6.25
20 3.25 18.75
200 2.75 31.25
2000 25 37.5
Diethyl Ether Extract 0 6.5 0
2 4.3 33.84
20 4.25 34.61
200 4 38.46
2000 25 61.53
Chloroform Extract 0 6.25 0
2 5 20
20 4 36
200 3.75 40
2000 3.25 48
Water Extract 0 6 0
2 4.3 28.33
20 3.75 375
200 3.25 458
2000 25 58.3

Considering the ability of rapid growth rate of the fungus A. flavus on feed and food
stuff, inhibiting fungal growth can greatly help the human community and animal health.
Results obtained from this study can provide the basic information about the usefulness
and effectiveness of different extracts of Aloe vera plant to reduce the fungal growth.
Studies on the antifungal activity of Aloe vera have been conducted by different
researchers across the globe. It has been proved that extracts of Aloe Vera have anti-
fungal effects on A. flavus, A. glaucus, Candida albicans, C. tropicalis, Trichophyton
mentagrophytes and T. rubrum [21,22]. In 2009, the highest antifungal activity of acetone
extract of Aloe vera plant was reported on the growth of A. niger and A. flavus, which are in
agreement with the findings of current study [23]. It has been reported that Aloe vera gel at
0.35%, showed effective antifungal potential by inhibiting the growth of Drechslera
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hawaiensis and Penicillium digitatum were completely inhibited and in concentration of
0.15%, 0.25% and 0.35% of the Aloe vera gel, a significant reduction in production rate of
A. niger, A. flavus and Alternaria alternata were seen [24,25]. It is found that Hydro-
alcoholic extracts from the leaves of Aloe vera, had the inhibitory effect on mycelia growth
of Botrytis gladiolorum, Fusarium oxysporium, Heterosporium pruneti and Penicillium
gladioli [17]. Also, its antifungal activity against Rhizoctoma solani, Fusarium oxysporium
and Collectotrichum coccodes was observed at a concentration of 105uL/L [19]. Similarly,
the inhibitory effect on fungal growth by Aloe vera extract on Alternaria alternate, A. citri and
A. tenuissima was studied [19].
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Fig. 1. Comparison of A. flavus growth inhibition potential of different extracts of Aloe
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Fig. 2. Comparison of A. flavus growth inhibition in concentration of 102 in all extracts
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Due to the different solubility of various compounds found in Aloe vera, in any particular
solvent some specific compounds are isolated from this plant. Thus, each of the
extracts obtained from different solvents, have a specific antifungal or antimicrobial
activities. Data analysis shows that in the Agar Plate Diffusion method, antifungal effect of
different extracts of Aloe vera on fungal growth was significant (P<0.05) at all tested
concentrations. In this study, among all tested extracts, acetone extract at
concentrations of 2000uL on the A. flavus growth was found to have the highest antifungal
activity. Therefore it is expected that the Aloe vera extracted by acetone solvent can be
considered and used as a more effective antifungal agent than other solvents. Hence, the
advantage of the compounds produced by plants as a source of safe, harmless and more
effective controlling agents than synthetic antimicrobial agents must be considered.
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