
 

  
1-  ������	�
��	
 
�������	 ������� �����  ��
�� 
������ 
������ �����  �!" #�$���	 
���%&  �!" ' ��%(� #)����	 
���%& *�+,� ' ��%(� ������� ��
,).'/0, #)+0���(  

Email: kafeshani_nut@yahoo.com 

2- 3�+�4��
  
���%& *�+,� ' ��%(� ������� ��
,#'
5 ���� 
��
�� 
������ 
������ �����  �!" #�$���	 
���%&  �!" ' ��%(� #)����	  

3-  
4�����	 
���%& *�+,� ' ��%(� ������� ��
,  �!" #�$���	 
���%&  �!" ' ��%(� #)����	 
��%(� #'
5��
�� 
������ 
������ �����  

4 - �9
, 
 
���%& *�+,� ' ��%(� ������� ��
,4�,: #'
5 ��0�;��
�� 
������ 
������ �����  �!" #�$���	 
*��)�9 #)����	 
  

5 - 3�+�4��#'
5 
 *0�; ��
�� 
������ 
������ �����  �!" #�$���	 
����� #)����	 
�=�+�  

6 - 3�+�4��
   �!" #�$���	
������ ����� 
������ ��
��  

  

196 *,?=  �@� ������� �!�,/ B�� .�= / #4��� '	 /*��C�	4� 1392  

  

www.mui.ac.ir  

������ �	
�� ��
	�� �� ����
�� ������ �
� �� �� 	���
� ��� �� � ���  

 
�� ������	 
��
��1���� ����� �2������� 
�� ���� �3 ��! 
�� "
	� �4�  

$
%�� �&��5�(�") �&* �6  
  

  

�����  

�����: ����	
 ���
 �
���� � �
����� �����
� ������ ���� ��� � �� ����  !�"# �� ����� �
$��
�
"% ���&�"'��
"(

 �
)�� � �
*��* �� ���� 

�� �+
$&�,� �� �� ���- ��� .
� .,0���
1 �2� 3�
(� ��� �
���� � �
���� 4� ���5 �67�� � 8�$9�� :��; .��< !=>
�� �'# ����� �?-
� @�� 

8� A�
B��� A:; ���% ��
�
% �� ��:C� �
���� ,0���
1 .
1�� :;. 

��	 
�: �� !C�(� D�; �
'B2� ��:=- 106 !��"� �� 8 @�� ,0�% �G H�I� )K
��
 �!#�& ��L
* G
��
 �A�- �B=#%� �M
(B�� �
N  ��
(� (��
�
% 

A:; 
� 8� ���A:( ��� � 106 !��"� �� �
"L ,0���
1 !* 
� A
P ��
�
% A:; ��� !� ��) 	�
I-� 3"# ���% ��&�: .QG �� A�
�� �
�% !��"� 
L 

��:C� �
���� � �
���� !� R�� 3#�� �����	���ST��% A��:�� &
�% :; � A��� 
L 
� A�
B��� �� .�� ��,	� SPSS ,1- �����! �9- �
U �	�& ���V. 

��

� 
�: �
W�

< � H��9�� =�
�
 �
���� �� K
��
 �!#�& G
��
 �A�- ��L
* �B=#%� �M
(B�� �
N ��
(� ��
�
% A:; 
� 8� ���A:( ��� -�- !�
N  

1/1 ± 30 �4/1 ± 66/30 �59/2 ± 25/45 �35/4 ± 66/230 �28/19 ± 8/173 �44/8 ± 66/319 �47/18 ± 25/321  �2 ± 25/64 �
�� .�& !� ���% 

*
.�&�� ��� 8�)�� � �� K
��
 �!#�& G
��
 �A�- ��L
* �B=#%� �M
(B�� �
N ��
(� ��
�
% -�- !� A
P 8� 
� A:;
N 91/0 ± 73/26�  

77/2 ± 66/26 �87/2 ± 41/28 �56/20 ± 83/161 �2/58 ± 71/275 �38/37 ± 5/312 �67/28 ± 311  �06/2 ± 9/116 �
�� .�& !� ���% *
.�&�� 

��� 8�)�� ��� .��:C� �
���� !� ��  P
�
, ���� ��:C� ��� U�
V A��:�� &
�% ��0� . �����t UC�$� �
^� ��� !* �
W�

< �
���� �� K
��
 �!#�& 

G
�
 � A�- ��
�
% A:; 
� 8� ���A:( ��� !� ��) (=�� ���% �
��^ ,0� ����
1 ��
�
%  ��� A
P 8� 
� A:;)001/0  =P (� �
W�

< �
���� �� �B=#% 

� M
(B�� ��
B- (=�� ���% �;�:� .�� <"` �
W�

< �
���� �
N ��
(� �� �L
* �
�
%  A:;
� 8� A
P !� ��) (=�� ���% �
��^ �� �
N ��
(� � 

�L
* ��
�
% A:; 
� 8� ��� A:(��� ���. 

����� ����: �
W�

< �
���� �� ,0���
1 a��b� ��
$S �
�$ .K
�
 � !#�& ��"*�< �
��, � �B=#% � M
(B�� �
��^�< ��:C� �� �� �
�
 

!��"� 
L% ���� ����� :(�;�� � �� �c*� ����� ��:C� �
���� �� ,0���
1 ��
�
% A:; 
� 8� !�
K��� �
��^ ��� !* �� :���- !� >�
U ���� 

8�`
	 
L% �=(2� !� 8� !�
K��� :;
� !* !#�- d
K >e�$�
< ��� �� �� :0�).  

���� ����� �
�: A:7 �
1�,0� !^�� �
1�,0� �%�  �%�8�`
	 8
$G �!�
K��� 8� �A
P 8� �����
� �����
� ��=(2 %
L  
  

�����:  � ����E�� �!�F *CG�, 

C�� #	�; H0I 
H0I )��, �4�@��� 
	���, �I�� 
H�+CF��!" �9�
� 
. ��	
�� ��
�	 ������ �� ���
��� ������ 

�
� �� �� ��
�
� ��  �� ! �!� .*,?=  �@� ������� �!�, 1392 K9 )2 :(201-196.  

�	
��� !>
C�: 23/06/1391  !>
C� R��6G: 05/11/1391  

� !�"# �$��� 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
7-

06
 ]

 

                               1 / 6

http://hsr.mui.ac.ir/article-1-596-fa.html


 

 .� ��
^	
* <
(0>� ���
S"L � 

 

*,?=  �@� ������� �!�,/ B�� .�= / #4��� '	 /*��C�	4� 1392 197 

  

www.mui.ac.ir  

,��-� 

 *N�CO 4	 �N�CO 4�O �9 �� )+�0G ���C��
� *�
��� ' ��
���

�, *E�� �, �P'
��� �Q
R ;� ���0S ' 	�� )+��9.  �����C=

9 �T
9 �����C= U�VQ 4�	
  W9�+,�+& ' *�
��� ;�  ��
���

 )+�0G ��0�� ���%& B�P4 4	)2 
1.(  ;� ��� ��
��� 4�)�,

 ��
��� W��� 
*=� �����C= *���� H��N� 4	 B�, ��G4����E

T
9  	 
�G)�': 4	 
���9 T
9 ' �G �, �4�� �G 	
�5
 �,  )����

?= 4	 �9�!X,�� 
�YZ�)��9 ����	 ��0�� ��, . [�F	 �9 #;'
,�

�;� �'�I ������� ��G	�� ;� )I ;� \�9 #	���=�
  ��
9

��VQ �����C= ;� �4��09 ��G��5 )�4 W�
0� ]���C=  ��G

 	4��, ;� �4��09 4	 �� )+�0G ��
��� ��^�9 )�4	 ��4�	 �5
9

 *=� 
���9 #)� H��N� ��G	4�)���=� ;�)4 
3.(  �9 ��
���

��+���� ��= ��0�� �)9 ��
9 �� )��9
 �,�  ;� [��I *�
���

�, �: ���I� H�,: �9 )����  H�,: ;'
��� [���� ' 	�� _��
� �G

��O
= #	�, `� �� )G)9 �4 �, a�0�, �)9 ��
9 �; 	�� .

 ?�9� 
XQ b
N, 4	 )�4�	 ��
��� ;� ��^�9 *E��4	 �� �	�
E�

+�9�!5����, �9���, � )+��9. , �����C= 4	 ��
��� �!�� WC+

�, ��0�� ���%& �,��
9  )+��9)9 -5(.  

  
./� �%  

��H �NF�X, �9 �4�� ������- !���!� ;� NX�, c���  
9

'4� 8 �C= c��� 
�Ne 
f�+�=� 
#
� [,���
 $�
E �e�5�
 

=�_ ,;�+� ' ��;�  ���� )�. 12 ����� 
G ;� c�� �C=�  4	

=4
9 	4�, gO�+,� )�)� a�h��� .4�O �9�  c���, 4	 ��

106 �C= ;� ��������� F���) ;4'��� gO�+, 4	 #)��  �:�
9

9�+e� �C= [,������ 9:�4�� 0� �9 i�!h, a: �9 #)�� a

���Q4�� �G� �N+�� �C= '���� 9:�4�� #)� �9 a:  #�R

)0� �9 #)�� i�!h,����Q4�� a �G� �N+�� (	4�, �NF�X, 4�
S 

*E
5 .����� [�, ;� �G �G�  ' 4��9 [VE 4	 
@� 	4�,  �$+G

W�e jC� 4':�  [Q�	 4	 '���)h �G� '4 [�I [9�S� �k 

 #	�	 4�
S�, )� ' �,;: �9�#�$�  .�=4�,� 	
5�) .4	 

�,;:�#�$� �!��E?9 `�� �G� E�l��  #	�	 ���0� 	
= a: �9

 	')I ' )�200 ;�� ����� 
G ;�  
5�H 9 '� ='��! #�$�=	 

i�!h, 
��F� H���� ]?,�� �*Q��+� ,� )� .F	 �9�[ ��H �� 

����� �G 4	 �G;'4� m!�h, W�e 4':� ,� 	
5�)
 ����� �G� 


G ;'4 �,;:  �$+G ���\ 4�)�$� 	����� *F�I 4	� ,� )� .

[CS ;�  ���� �,;:�\ �G
 ����� �G 4	 �': 4	 �e4	 �4�
I 50 

�e4	 ���=� 	�
5  �), �948-24 *"�=  )� `�Q' no= 

*9�O4 	�e�, 4	 �: �9 ;���H 	)�, �C=��, ,� 	
5�) .

#;�)�� 5�
� ����
� 
9 #;�)�� 3�=� 5�
� ,���� a%e )=�B 

���0���E'
��) ����[ #)� ;� 
O�g \+��' +E�[ �9 ����
� 

�C=���� 4	 4�pI =��) 4��F�=�` ' �9 q'4 


�,��E'
��o=�� r�4 �+=�  )�  ����)10 (#;�)�� ' 5�
� 

��
��* �9 q'4 We
, ' s
N, r�4 �;� ���F�=�[ ,:�) ' 

=��) 
!��4)�` !&�t ' s
N, �: ��F: ����[ ���H! 	� ,��H 

	� G��
!�'4)�) ' �9 q'4 
�,��E'
��o=�� r�4 �+=� 

 )�  ����)11 .(�9 �e�� �9 ��H �� ,� �=��Q�B ����u 3��!, 
� 

)��9 ' ,���� *9�O4 4	 100  
5 �C=���� #;�� �4 BG 

���	�B 4�)�, ����� ���E�  
� ;� #	���=� �9 �G  4��E�SPSS 

)SPSS Inc., Chicago, IL (����� ' !���[ 	
5�)  �9 '

,�!�  
5 � 4	� 
5�!  #	�,�%&�� #;�� q4��5 	
5�).  

  
,���� �% 

 ��,;:t �� 	�	 ���� [��0,:  

mF� -  ������C= 4	 #
� ' ;��� 
�e�5 
4��Q ��
��� H�$���,

 a: �9 ��#)� �4��9: ���Q	'4 9 )�� ��+N, 4�O 4�	� 9�
�� ;� 

�C=����� 	�9 9: #�R a: �9 ���4�� #)�  )��)001/0 < P(.  

a- _�= ' �G�� ��
��� H�$���,  �� ������C= 4	 �+�,;

#)� �4��9: ���Q	'4 a: �9 9 )�� ��+N, 4�O  ;� 
��� �4�	

 ������C=	�9 #)� �4��9: #�R a: �9 ��  )��)001/0 < P(.  

f- #'
5 '	 4	 f�+�=� ' �
�Ne 4	 ��
��� H�$���,  

�+N, �'��� �)� �4�	*� )524/0 < P �
�Ne ( '  

)309/0< P f�+�=�( ) 4�	���1(.  

: �� 	�	 ���� �4�
�� ��)G��, �9 n���4�' ��F��: ��,;

#)� �4��9: m!�h, �����C= 4	 	�e�, ��
��� H�$���,  a: �9

��� ��0�� ���Q	'4  )��9)001/0 < P) ( 4�	���2( �4�O �9 

 4�)�, H�
��� �e�5 ' 4��Q ��)30 �!�,  
5�!�� 4	  
5(
  ;���

_�= no=  '	 �C�4 4	 ��  �= �C�4 4	 
#
� 
�G�� 
�+�,;  
   

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
7-

06
 ]

 

                               2 / 6

http://hsr.mui.ac.ir/article-1-596-fa.html


!$�
C� ��:C� ����
� �� �
1�,0� %�

�� A:; 
� 8� A:(��� ��� � 8� A
P  

 

 

198 *,?=  �@� ������� �!�,/ B�� .�= / #4��� '	 /*��C�	4� 1392  

  

www.mui.ac.ir 

  
������ 1:  / �/�  ����! 12 �(  �3 ����(2 4�5�6
7 �� 4�"��� 
�8���� ,���-� �9 12 �(  �3 ����(2  

 

 
������ 2: ,��:�/� 12 �(  �3 ����(2 4�5�6
7 �� 4�"��� 
�8����  

 

 4�
S B�+�)+�E
5  �9 �
�Ne ' f�+�=� '45/320 �!�,   
5

 H�9 4	 �4 ��
��� 4�)�, H�
���9  
5�!�� `� 4	 ��
���

#'
5 �	 �G)+�� .  

 �4��9: m!�h, �����C= 4	 	�e�, ��
��� H�$���, H�+v�G

 ��0�� #�R a: �9 #)� 	�C�)001/0 < P .(�4�O �9  �� ' 4��Q

�	 �4 ��
��� 4�)�, H�
��� ;��� ' �e�5 *�)28 -26 �!�,  4	  
5

 
5�!��(
 _�= no=  �9 �+�,;9/116 �!�,   
5�!�� 4	  
5

�	 4�
S  '	 #�$��e 4	 ��
���*�.  _��
� �9 �G�� 
#
�83/16 

�!�,  
5�!�� 4	  
5  '70/225 �!�,  4	 ��
���  
5�!�� 4	  
5

 4�
S  4��R '  �= �C�
,)+�E
5  H�$���, �9 f�+�=� ' �
�Ne '

75/311 �!�,  H�9 4	 �4 ��
��� 4�)�, H�
���9  
5�!�� 4	  
5

�	 �����C= H���)+�.  

0

50

100

150

200

250

300

350

���ر �و�� 
��ز �ره ��ھو ���ری ا����ج ��ب ز����

���Q	'4 a:

#�R a:

30/33 30/33
45/25

65/25

173/83

230/66

320/45 320/45

0

50

100

150

200

250

300

350

�e�5 4��Q ;��� �+�,; _�= �G�� #
� f�+�=� �
�Ne

��
��� H�$���,

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
7-

06
 ]

 

                               3 / 6

http://hsr.mui.ac.ir/article-1-596-fa.html


 

 .� ��
^	
* <
(0>� ���
S"L � 

 

*,?=  �@� ������� �!�,/ B�� .�= / #4��� '	 /*��C�	4� 1392 199 

  

www.mui.ac.ir  

;�(  


x��)I ��
9 ��!�h, ��G	4�)���=� ��C= 4	 ��
��� *@!&  �G

	4�	 	�e'
 .�x, ��
9  �4 ��
��� *@!& 
x��)I ��'4� ��	����

*�� 4	 �G�� ��
9  	')I 4	 #4��9 ��G3500 �!�,  4	  
5

*�� 4	 '  
5�!�� �� ��G� 	')I #��4500 �!�,  4	  
5

*=� #	
� �����  
5�!�� .*�� ��
9 4�)�, H��  ��G

�"4�,  	')I ��2500 �!�, *=�  
5�!�� 4	  
5 . #	')�,

��C= ��
9 ��
�� 4	 ��
��� ;��,  #)�� yh�, m!�h, ��G

9 *=� � 	4�' �)9 �9 �� ��
��� 4�)�, H�
���9 �!� 4�O

�, 	��
  ;� 
��� ���;'4 ��0��965/3 �!�,   
5�!�� �9  
5

 �)9 �;' )��9 . `� 
��
��� #)� H��N� ;��, 4�)�, �9 �e�� �9

	
E 70 ,
5�!�� ;� 
���9 )��C� �200 �!�,   
5 s
V, ��
���

 )+�)10( . *=� #)�  ���� ��
�� 4	 ]?CS �� ���NF�X, 4	

 ;� 
���9 �5
9 �����C= 4	 ��
��� *@!& �� 	�	 ����

#)& #)& �����C= 4	 ' �� #��, ;� 
���9 ��  H�+v�G ' 	�9 ��

����� 4	 �G�� 4	 ��
��� W��� H�$���,  ' ���09�� ��G

0,;H�9 ;��, #	')�, 4	 ���  ' �$�
E �e�5 	4�, 4	 ' �!!�F�

_�=  *=� #	�9 ;��, )I ;� 
���9 �+�,;)15-12.(  

���Q	'4 a: �9 #)� �4��9: �����C= 4	 
�Q� �NF�X, 4	
 

4	 ��
��� ����, �e�5 �$�
E_�= 
;��� 
4��Q 
  �G�� ' �+�,;

�, 	4�)���=� ����, ;� 
��� � �+N, H�)9 H�� ' )��9 �� *=

�, Hz�X, ' H��� s
V, ��
9 �=4
9 	4�, �����C=  
)��9

=� 
#
� 4	 ��
��� ����, �,�+� a: �9 #)� �4��9: �
�Ne ' f�

�, #)� H��N� 	4�)���=� ����, ;� 
���9 ���Q	'4 H�� �� 
)��9 

 ' ��
�� 4	 �� ��NF�X, 
��= ;� #),: *=	 �9 u���� �9 u����

, �9��, *=� #)�  ���� ���e� )��9  H��
9�+9 '��+R �R 

�, #	���=� 	�Q ���%& B�P4 4	 �5
9 �����C= ;� �	
E  )+�

�: 4	 	�e�, ��
��� ����, �9 )��9 )+� �e�� �G  ' c�l�, H��

*=� 4�	4�Q
9 �
���9 *��G� ;� ���	�� ��
9 . )��9 H��
9�+9

 4	 ��
��� *@!& �� B�+� .��"� �4 	�Q q?� *����

��Vh, �����C=]� �: ���%& B�P4 4	 �� �	�
E� ��
9  �G

 #	�	 \G�� H��, 4�)�, [S�)I �9 *=� 	��; ��C= s
V,

	�� 
��= ��CF� 
 [,��" )+��, 
4�� �!�e ;� �X��, [,��"

 	�� c�� ' 4�)�, 
�4��9: ��
9 #	���=� 	4�, a: 
{��, ��,	

' �E
V, \+� 
�	�9 34	';  
*�� B��
� ��9�O4 ��G

�,; 
�"�4; a'�+� ' .�V�, *��	
9 � ... 4	 BG ����,

�
��� *=� 
Y/, �����C= �)10.(  

 H�+v�G ����, ��� #�R a: �9 #)� �4��9: �����C= 4	

 	4�)���=� ����, ;� 
���9 �
�Ne ' f��+=� 
�G�� 4	 ��
���

�, �: ;� ' )��9  a�Q W9�+, ;� �����C= H�� �� ���e

H�,���'  H�,���' ' `�F�E)�=� �!�e ;� �GA  ���%& �,��
9 4	

�, 	�
E� )��9
 �: ��
��� ����, .
�+� �9 )��9  �9 ' 	�� *S	 �G

q'4 �: ��
��� ����, \G�� 4	 �N= �!�" ��G  ����	 �G

 ' 	�
E� *,?= H�,Z� ��
9 �����C= H�� ��R B���9

H�,���' �Q
9 	�C�� ;� �
�$���  
C�E H�,Z� H�+v�G ' �G

�
E� ���;'4 �,��
9 4	 ���%&	 �, #	���=� 	��
  ;� )��9 H��
9�+9

�5	�F: 
��= ' ��
��� |��F  s)G �9 ����9 �� )��9 H��� �G

B�=
9 *=� 	�
E� *,?= H�,Z� �� �!��.  

 [,��" 
��= H�E
$� 
@� 4	 
�NF�X, H�� mNl i��� ;�

�, ��
��� 4�)�, 
9 4�%5
�YZ�  *��G� �9 �e�� �9 H��
9�+9 
)��9

  ���� 
c�l�, H��g�S	 ��NF�X,  H�F'/0, �9 ���4� *�e 
�

�, 
@� �9 �4'
l �O�9
, )=4.  

 
References  
1. Chung SY, Kim JS, Kim M, Hong MK, Lee JO, Kim CM, et al. Survey of nitrate and nitrite contents of 

vegetables grown in Korea. Food Addit Contam 2003; 20(7): 621-8. 
2. Meah MN, Harrison N, Davies A. Nitrate and nitrite in foods and the diet. Food Addit Contam 1994; 11(4): 519-32. 
3. Szymczak J, Prescha A. Content of nitrates and nitrites in market vegetables in Wroclaw in the years 1996-1997. 

Rocz Panstw Zakl Hig 1999; 50(1): 17-23. 
4. McKnight G, Smith L, Golden MN, Benjamin N. Metabolism of dietary nitrate in the gastrointestinal tract in 

man, Study FS2188 (1CO64). London, UK: Ministry of Agriculture, Fisheries and Food. 
5. Dich J, Jarvinen R, Knekt P, Penttila PL. Dietary intakes of nitrate, nitrite and NDMA in the Finnish Mobile 

Clinic Health Examination Survey. Food Addit Contam 1996; 13(5): 541-52. 
6. Tompkin RB. Nitrite. In: Davidson PM, Sofos JN, Branen AL, Editors. Antimicrobials in Food. New York, NY: 

Taylor & Francis; 2010. 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
7-

06
 ]

 

                               4 / 6

http://hsr.mui.ac.ir/article-1-596-fa.html


!$�
C� ��:C� ����
� �� �
1�,0� %�

�� A:; 
� 8� A:(��� ��� � 8� A
P  

 

 

200 *,?=  �@� ������� �!�,/ B�� .�= / #4��� '	 /*��C�	4� 1392  

  

www.mui.ac.ir 

7. Coultate TP. Food: The Chemistry of Its Components. London, UK: Royal Society of Chemistry; 1989. 
8. Eichholzer M, Gutzwiller F. Dietary nitrates, nitrites, and N-nitroso compounds and cancer risk: a review of the 

epidemiologic evidence. Nutr Rev 1998; 56(4 Pt 1): 95-105. 
9. Onyesom I, Okoh PN. Quantitative analysis of nitrate and nitrite contents in vegetables commonly consumed in 

Delta State, Nigeria. Br J Nutr 2006; 96(5): 902-5. 
10. Pavlou GC, Ehaliotis CD, Kavvadias VA. Effect of organic and inorganic fertilizers applied during successive 

crop seasons on growth and nitrate accumulation in lettuce. Scientia Horticulturae 2007; 111(4): 319-25. 
11. Muramoto J. Comparison of Nitrate Content in Leafy Vegetables from Organic and Conventional Farms in 

California [Online]. 1999; Available from: URL: http://www.agroecology.org/documents/Joji/leafnitrate.pdf/ 
12. Tabatabaee J, Nazari-e-Deljo MJ, Rostami R, Azarmi F, Fazilat F, Pahnaei S et al. Nitrate concentration 

evaluation of leafy, fruit bearing and tuberous vegetables in Tabriz. Proceeding of 4th Conference of Farming 
Sciences; 2005 Nov 11-13; Mashhad, Iran; 2005. [In Persian].  

13. Pourmoghim M, Khoshtinat KH, Sadeghi Makkei A, Komeili Fonod R, Golestan B, Pirali M. Determination of 
nitrate contents of lettuce, tomatoes and potatoes on sale in Tehran central fruit and vegetable market by HPLC. 
Iran J Nutr Sci Food Technol 2010; 5(1): 63-70. [In Persian]. 

14. Shekarzadh MA, Bahari L. Measurement nitrate and nitrite in the vegetables and Factors that influenced them. 
Proceedings of the Environmental Engineering Conference; 2008 Nov 29-30; Tehran, Iran; 2008. [In Persian]. 

15. Jafari RA, Aziz Zadeh A, Farzan A. Nitrate and nitrite concentration in vegetables growing around Isfahan city. J 
Res Med Sci 2001; 6(2): 723-6. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
7-

06
 ]

 

                               5 / 6

http://hsr.mui.ac.ir/article-1-596-fa.html


 

 .� ��
^	
* <
(0>� ���
S"L � 

 

 
1- PhD Candidate, Student Research Committee, Food Security and Nutrition Research Center, School of Nutrition and Food Science, Isfahan 
University of Medical Sciences, Isfahan, Iran (Corresponding Author) Email: kafeshani_nut@yahoo.com 
2- Food Security and Nutrition Research Center, Department of Chemistry, School of Nutrition and Food Science, University of Medical 
Sciences, Isfahan, Iran 
3- Associate Professor, Food Security and Nutrition Research Center, Department of Nutrition, School of Nutrition and Food Science, Isfahan 
University of Medical Sciences, Isfahan, Iran 
4- Lecturer, Food Security and Nutrition Research Center, Department of Biostatistics, School of Health, Isfahan University of Medical Sciences, 
Isfahan, Iran 
5- Department of Biology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
6- Isfahan University of Medical Sciences, Isfahan, Iran 
 

*,?=  �@� ������� �!�,/ B�� .�= / #4��� '	 /*��C�	4� 1392 201 

  

www.mui.ac.ir  

Comparing the Nitrate Level in Vegetables Irrigated with 
Zayandehrood River and Well Water 

 
Omolbanin Kafeshani1, Mahmoud Yahai2, Mohammad Hasan Entezari3, 

Akbar Hassanzadeh4, Leili Mohebat5, Ali Torabi6 
 

Abstract 
Background: High intake of nitrate and nitrite is harmful for human health. Vegetables are the major 
source of nitrate and nitrite in human diet. The objective of this study was to compare the amount of 
nitrate and nitrite in vegetables irrigated with Zayandehrood’s water and well water. 
Methods: 106 samples of eight top used vegetables (cucumber, tomato, onion, leek, lettuce, potato, 
parsley, and spinach) irrigated with Zayandehrood’s water and 106 samples of those vegetables irrigating 
with well water from east of Isfahan were randomly selected, and nitrate and nitrite levels were 
determined by spectrophotometric method. 
Findings: The mean value of nitrate in cucumber, tomato, onion, leek, lettuce, parsley, spinach, and 
potato irrigated with Zayandehrood’s water was 30 ± 1.1, 30.7 ± 1.4, 45.2 ± 2.6, 230.7 ± 4.3, 173.8 ± 19.3, 
319.7 ± 8.4, 321.2 ± 18.5 and 62.2 ± 2.0, respectively. The mean nitrate level in cucumber, tomato, onion, 
leek, lettuce, parsley, spinach and potato irrigated with well water was 26.7 ± 0.9, 26.7 ± 2.8, 28.4 ± 2.9, 
161.8 ± 20.6, 275.7 ± 58.2, 312.5 ± 37.4, 311 ± 28.7 and 116.9 ± 0.06, respectively. Independent t-test 
showed that mean nitrate level in cucumber, tomato, onion and leek irrigated with Zayanderood’s water 
was significantly higher than those vegetable irrigated with well water (P = 0.001). The mean nitrate level 
in parsley and spinach had no statistically significant difference. 
Conclusion: In different vegetables, the mean nitrate level was not equal. In these samples, cucumber and 
tomato had the lowest amount of nitrate. Parsley and spinach had the highest amount of nitrate. The mean 
nitrate in the most of vegetables irrigated with Zayandehrood’s water was significantly higher than those 
vegetable irrigated with well water; thus it is necessary that industrial wastes is disposed correctly because 
they treat our life. 
Keywords: Nitrate, Nitrite, Vegetable, Industrial Waste, Well Water 
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