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Abstract: Ruta graveolens L. is an herbal plant which is traditionally used as an energizer and an anti-bleeding
to heal injuries. Regarding increasing prevalence of mycotoxins and inefficiency of methods used to decrease
them, it is possible to use plants metabolites to decrease mycotoxins. The antifungal effect of Ruta graveolens
on Aspergillus flavus and Penicillium sp. in vitro by disk and well diffusion and micro dilution minimum
inhibitiory concentration (MIC) methods was studied. It was shown that ethanolic and methanolic extracts of
Ruta graveolens inhibited Penicillium sp. growth, however, only the ethanolic extract stopped Aspergillus
flavus growth.
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INTRODACTION anti-fungal and phytotoxic [10]. The ethyl acetate extract

Plants do metabolic activities with their surroundings Sabbar Dahham et al. in India reported the antifungal
which results in primary and secondary metabolites. The effect of Punica granatium L [2]. The highest effect was
role of secondary metabolites is to protect plants against against Aspergillus niger followed by Penicillium
herbivores, bacteria and fungi [1, 2]. They are like citrimum, Rhizopus oryzae and Trichoderma reesei. Javid
synthetic drugs in formula and have lesser side effects; et al. in Pakistan carried out a survey to study antifungal
therefore,  specialists  contend that patients should activity of Nepeta suavis extract on Trichophyton
mainly be treated by herbal drugs[2,3]. longifusus, Aspergillus flavus, Candida albicans,

Ruta graveolens L. is a member of Rutaceae family Fusarium solani and Microsporum canis [11]. As
and it is of shrubs, whose bluish leaves emit a powerful Aspergillus flavus and Penicillium sp. are toxigenically
odour and has a bitter taste. These plants have different important [12]. we studied anti-fungal effect of aquatic,
established effects like antimicrobial, cytotoxic, ethanol and methanol extracts of Ruta graveolens on the
hypotensive properties and they are herbicide and anti- growth of Aspergillus flavus and Penicillium sp. in vitro.
inflammatory [4-6]. Ruta graveolens L. is an Iranian
traditional medicine, in the northern Iran (especially in MATERIALS AND METHODS
Gilan).  Soleimani  et  al.  in north Iran separated from
aerial of this plant compounds; ketons (46.6%), Firstly, the plant is washed completely with clean
sesquiterpenoids (13.3%) and monoterpenoids (4.1%) [2]. water for several times. Then it is drained under the sun.

Mycotoxins (fungal toxins) are toxic materials with The whole body of the plant was ground and then its
immunosuppressive, mutagenic, teratogenic and extract was obtained by perculation method using water,
carcinogenic effects [7]. The most important procedure at 80% ethanol and 80% methanol [12,13].
cattle-farms to eliminate mycotoxins is to use Zeolite
[2,8,9]. Preparation of Extracts` Solution: Half gram (0.5gr) of

Regarding increasing prevalence of mycotoxins and dried Aquatic, Ethanolic and Methanolic extracts was
in efficiency of methods to decrease them, it is possible to dissolved in 4.5cc of sterile distilled water, the resulting
use plants` metabolites to decrease mycotoxins. Many of solution dilution would be /  therefore any 1cc of the
Ruta species contain various natural components that are solution contained 10  µg/ml of the blend.

of Ruta graveolens L. leaves has anti-fungal effects [3].
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Preparation of Fungal Suspension: Fungal colonies were suspension, which contain the spore of fungi, was added
added to sterile distilled water and then 2 drops of Tween to each tube. To prepare fungal suspension, it was
was added to it [9,15]. It would separate spore from necessary to point the transmittance of
mycelium. Isolated spores were used for the susceptibility spectrophotometer to 90% with the wave length of 520nm,
test. therefore in 1cc of the suspension there would be 10

Susceptibility Test of Fungi to the Prepared Extracts turbidity in tubes was compared with that of the blank
Using Disc Diffusion Method:  10, 20, 30 and 40 microliter tube and MIC was determined [15,16,17].
(µl) of the extracts were poured separately on standard
disks and put in an oven at 45°C to drain. Aspergillus RESULTS
flavus and Penicillium sp. (What was the source of these
organisms??) were cultured onto Sabouraud's dextrose Disk Diffusion Test: Aspergillus flavus grew around all
agar medium. Drained disks were added to the surface of Ruta graveolens L. extracts` disks. Penicillium sp. grew
the cultured medium. After 48-72 hours at 25-30°C, the around the aquatic extract disk, but it showed sensitivity
presence of inhibiting zone of growth was studied to the ethanolic and methanolic disks creating inhibition
[13,14,17,18]. zones (Table 1). 

Susceptibility Test of Fungi to the Prepared Extracts Well Diffusion Test:  Aspergillus flavus was susceptible
Using Well Diffusion Method: Four wells were made in to the 70 and 80 microliter ethanolic extract wells, creating
the Sabouraud's dextrose agar medium inoculated with the inhibition zones of 15 and 21 mm diameters. Penicillium
studied fungi. In the wells, 50, 60, 70 and 80 microliter (µl) sp. created inhibition zones around the methanolic and
of the extracts was poured. After 48-72 hours at 25-30°C, ethanolic extract wells (Table 2).
the presence of inhibiting zone of growth was studied
[13,14,17,18]. MIC Determination 

MIC Determination of the Extracts: The broth macro turbidity (density of organism) in tubes was compared
dilution method was performed using 11 sterile tubes that with that of the blank tube and MIC was determined.
in each tube was poured 1cc Sabouraud`s dextrose broth. The minimal inhibitory concentrations (MIC) of
Then 1000 µl of extracts was poured to the first tube and aquatic, methanol and ethanol extracts on Penicillium sp
respectively 1000 µl from the first tube was taken out and respectively were 125×10  µg/ml, 1562.5 µg/ml and 3125
poured in to the second tube. This action was continued µg/ml. MIC of aquatic extract on A. flavus was more than
up to 10  tube, 1000 µl of 10  tube was discarded, since 5×10  µg/ml and MIC of the methanol and ethanol extractsth th

the 11   tube  is blank tube. In the next step, 20 µl of  the was measured 125×10  µg/ml.th

6

fungal spores. After few days’ incubation at 25-30 ,c

Note: For read and determination of MIC after incubation
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Table 1: Inhibition zones of Ruta graveolens extracts by disk diffusion method.
Methanol Extract Ethanol Extract Aquatic Extract
---------------------------------------------- ------------------------------------------ ------------------------------------------------- Kind of Extract
40 30 20 10 40 30 20 10 40 30 20 10 amount ( )
+ + + + + + + + + + + + Aspergillus flavus 
12 12 10 10 11 9 7 6 + + + + Penicillium sp.
- +: Total growth or insusceptibility.
- Numbers were millimeter-based 
Chang the position of the 1  Rt column to be the 1  left column.st st

Table 2: Inhibition zones of Ruta graveolens extracts by well diffusion method.
Methanol Extract Ethanol Extract Aquatic Extract Kind of Extract
---------------------------------------------- ------------------------------------------ -------------------------------------------------
80 70 60 50 80 70 60 50 80 70 60 50 amount( )
+ + + + 21 15 + + + + + + Aspergillus flavus 
+ + + + 14 + 18 17 + + + + Penicillium sp.
- +: Total growth or insusceptibility.
- Numbers were millimeter-based 
Chang the position of the 1  Rt column to be the 1  left column.st st
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Table 3: Various amounts of the extract in 11 tubes measuring MIC Reconstruct the table correctly
Tubes  1  2  3  4  5  6  7 8  9 10 11
µg 5×10 25×10 125×10 6250 3125 1562.5 781.25 390.62 195.31 97.65 04 3 2

DISCUSSION 2. Soleimani,  M.,  P.A.  Azar,  M.  Saber-Tehrani  and A.

Tests of susceptibility for bacteria have long been graveolens L. of North Iran. World Applied Science
standardized, yet they have been adapted for fungi. Anti- J., 7(1): 124-126.
microbial properties of plant extracts and natural products 3. Olive,   A.,    K.M.  Meepagala,   D.E.   Wedge  and D.
have been reported as new chemical classes of antibiotics Harries, A.L. Hale, G. Aliotta and S.O. Duke, 2003.
[13]. Many plants having anti-fungal effect contain Natural Fungicides from Ruta graveolens L. Leaves,
alkaloid, flavonoid, tannin, glycoside, coumarin, Including a New Quinolone Alkaloid. J. Agric. Food
furanocoumarin, bicoumarin, sinapoyl sucrose and Chem. 51(4): 890 -896.
saponin [12,18,19]. In Ruta graveolens the existence of 4. Papaioannou, D., P.D. Katsoulos, N. Panousis  and H.
saponin, tannin, alkaloid and glycoside have been proved. Karatzias, 2005. The role of natural and synthetic
Many Ruta species contain various natural components zeolites as feed additives on the prevention and/or
that are antifungal and phytotoxic [10]. The ethyl acetate the treatment of certain farm animal diseases: A
extract  of  Ruta graveolens L. leaves has anti-fungal review. Microporous and Mesoporous Materials.
effect [3]. 84(1-3): 161-170.

In the present study, results of well diffusion test 5. Chiu,  K.W.  and  A.Y.  Fung,  1997. The
showed that the ethanolic and methanolic extracts of Ruta cardiovascular   effects    of    green   beans
graveolens inhibited Penicillium sp. growth, however, (Phaseolus aurous), common rue (Ruta graveolens)
only the ethanolic extract stopped Aspergillus flavus and kelp (Laminaria japonica) in rats. General
growth. However, Ojala et al. [19] found that the coumarin Pharmacol., 29: 859-862.
extract of the leaves of Ruta graveolens has no effect on 6. Raghav, S.K., B.Gupta, C. Agrawal, K. Goswami and
Aspergillus niger, Saccharomyces cervisiae, Candida H.R. Das, 2006. Anti-inflammatory effect of Ruta
albicans and Botrytis, but it had some effect on Fusarium graveolens L. in murine macrophage cells. J.
culmorum, Hetrobasidium annosum and Rhizoctonia Ethnopharmacol., 104: 234-239.
solani [20]. The extract also affected Bacillus subtilis, 7. Williams,   J.H.,  T.D. Pillips, P.E. Jolly, J.K. Stiles,
Micrococcus lteus Pseudomonas aeruginosa, C.M. Jolly  and  D.  Aggarwal,  2004. Human
Staphylococcus aureus and S. epidermidis. Gram-positive aflatoxicosis in developing countries: a review of
bacteria were susceptible to the Ruta graveolens extract toxicology, exposure, potential health consequences
of  which  Bacillus  cereus was the most susceptible and interventions. American J. Clinical Nutrition,
[21,22, 24]. 80(5): 1106-1122.

In the study of Rabanol et al. who stated that the 8. Shi, Y.H., Z.R. Xu, J.L. Feng and C.Z. Wang, 2006.
methanol extract of Hypericum show no effect against Efficacy of modified montmorillonite nanocomposite
Aspergillus flavus, however, in our study, the methanol to reduce the toxicity of aflatoxin in broiler chicks.
extract of Ruta graveolens had some effect on this fungus Animal Feed Science and Technol., 129(1-2): 138-148.
by well diffusion method. Due to the fact that Ruta 9. Miazzo, R.,  C.A.  Rosa,  E.C.  De  Queiroz  Carvalho,
graveolens is indigenous and plentiful in Iran and has its C. Magnoli, S.M. Chiacchiera, G. Palacio, M Saenz, M
anti-fungal effect, it is probably feasible to use it to Saenz, E.C. Carvalho and A. Dalcero, 2001. Evaluation
remove toxic fungi [23, 24]. of the efficacy of bentonite from the south of
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