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Abstract 

Zearalenone is an estrogenic mycotoxin that causes vulvovaginitis and estrogenic responses and cancer which produces by Fusarium 

species specially Fusarium graminearum Schwabe. The antifungal effects of Thymus vulgaris, Satureja hortensis, Anethum grareolens, 

Mentha sativa and Capsicum annum essential oils were studied on the growth of Fusarium graminearum and zearalenone production. The 

essential oils were added to PDA medium at the concentrations of 25 to 250 with interval 25 µl/100 ml and at the concentrations of 10 to 80 

with interval 10 and 100 to 200 with interval 25 µl/100 ml to PDB medium and one treatment as the control including Fusarium 

graminearum isolate without essential oil. The radial growth rate of the Fusarium graminearum isolate of each PDA medium treatment and 

the dried weight of its mycellial mass in each PDB medium were measured after incubation for seven days at 25˚C. Zearalenone production 

of Fusarium graminearum isolate treated with Thymus vulgaris, Satureja hortensis, Anethum grareolens, Mentha sativa and Capsicum 

annum essential oils at the concentrations of 80,150,200,200 and 5000µl/100 ml PDB medium including the control treatment growing 

Fusarium graminearum without any essential oil were evaluated using HPLC. The experiments were done two times in three replicates. The 

most inhibitory effects of essential oils on the mycellial mass weights in PDB media were obtained at the concentrations 80, 150, 200, 

200µl/100 ml of  Thymus vulgaris, Satureja hortensis, Anethum grareolens and Mentha sativa treatments respectively which caused absolute 

mycelial growth inhibition of Fusarium graminearum in compare with the dried weight of mycelia mass of the control treatment (0.4g). 

Thymus vulgaris, Satureja hortensis, Anethum grareolens, Mentha sativa and Capsicum annum at the concentrations of 80, 150, 200 and 

200µl/100 ml reduced zearalenone production 88%,87%,91%,89% and 93% respectively.  
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Table 1. The effect of different concentrations of five essential oils on inhibition growth (%) of F. graminearum in PDA and their statistical groups 

               F^6R  
Concentration                   

�����                   
               essential oil 

  25 50 75 100 125 150  175 200 225 250 

0
+-�
% 
��-�&'*�� 

Mean of inhibition growth  
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The same letters in each row are not significantly different at the 0.01 probability level. 
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Table 2. The effect of different concentrations (�l/100ml) of Thymus vulgaris essential oils on  

inhibition growth (%) of F. graminearum in PDB and their statistical groups 
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Concentration              
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            0
+-�
% ���&' � �j" �' ��L,% x��( �&�
#N% x)LP& �f�'  �-�&�- ��&'  
            The same letters are not significantly different at the 0.01 probability level 
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Table 3. The effect of different concentrations of Satureja hortensis, Anethum grareolensand Mentha sativa  

essential oils on inhibition growth (%) of F. graminearum in PDB and their statistical groups 

 

             F^6R  
Concentration                   

 

�����                   
                 essential oil 

 50 75 100 125 150 175 200 

0
+-�
% 
��-�&'*��  
Mean of inhibition growth  

21.86   55.99 94.72 97.20 100 
    %��$ 

Satureja hortensis ���� �� 

Groups 
e d c b a     

0
+-�
% 
��-�&'*�� 

Mean of inhibition growth   
43.99  47.89 54.28 55.99 84.90 97.20 100 

 _��O� 

Mentha sativa ���� �� 

Groups 
g f e d c b a* 

0
+-�
% 
��-�&'*�� 

Mean of inhibition growth  
55.49 58.47 74.30 79.20 90.40 95.10 100 

	)�� 

Anethum grareolens  ���� �� 

Groups 
g f e d c b a 

          * 0
+-�
%  �� �j" �' ��L,% x��( �&�&' ��
#N% x)LP& �f�'  �-�&�- ��&'  
          The same letters are not significantly different at the 0.01 probability level 
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Table 4. The rate of  zearalenone reduction (%) by several essential oils in PDB 

 

Z$�D Y#6� 

Capsicum annum  
	)�� 

Anethum grareolens  
_��O� 

Mentha sativa 

%��$ 

Satureja hortensis 

NG)�< 

Thymus vulgaris 

����� c�� 

Essential oil 

5000 200 200 150 80 

F^6R 

concentration 

l/100mld 

93 89 91 87 88 
+��5 	L�� 

Reduction   

 
 

 

 

 

 

 

 

 

 

            

 Y1�]C .�#M&�* t&���3�%��8  �'3
�� ��	�0, _-�"& �\�� ���� �  

Fig. 1. HPLC chromatograms of zearalenon in Capsicum annum and control treatments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Y1�`C �&'�	-@c�T �^&  ��_-�"& g�Lo% � ���� � `�#N- ��*�% �0,���  � �� �
��-�&'*��7�&�� ��� *&  F.graminearum e
6% �'PDA  
Fig. 2. The effect of Thymus vulgaris, Satureja hortensis, Anethum grareolensand, Mentha sativa  

essential oils on inhibition growth of F. graminearumin in PDA 

 

 
Control Capsicum annum 
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Table 5. The absolute mycelial growth ihibition of F.graminearum by Thymus vulgaris, Satureja hortensis,  

Anethum grareolens and Mentha sativa essential oils concentrations in PDA and PDB media 

�����     

Essential oil 

FG5 H
!$                   
Culture medium 

NG)�< 

Thymus vulgaris 

%��$ 

Satureja hortensis 

_��O�  
Anethum grareolens 

	)�� 

Mentha sativa 

PDA 100 200 250 250 

PDB 80 150 200 200 
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