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Ä»|¬»  
     Ã�Ìy}� Á� |Ì·Âe� �ËY���cÓÂ�v»� É�Z�

É��ÁZ�¯�­Y�Ây�|Ì·Âe� �ZÌ¿� {�Â»� ÄÌ·ÁY� ¹Ô«Y� ,
{Á�¹Y �ÉY�]� Y�� �ÂÌ�o�Z«�¦¸fz»��YÂ¿Y�|���ZÅ

Ê»� |�Z�»|ËZ¼¿,�Ä¿Â³� Ä]�Ê³{Â·M� Ä¯� ÉY
Ä]� Êq�Z«� ¹Â¼�� Z]� É��ÁZ�¯�cÓÂ�v» �Ã�ËÁ

¾Ì�¯ÂeÔ§M��Ä]�dÌ¼ÅY�a� ½YÂÀ��»� ¾Ë�e�Ä·Z
�d�Y�Ã|��Ê§� »)�� .(�¾Ì�¯ÂeÔ§M�dÌ·Â]Zf»

�Â¸Ë��b�M� o�Z«� ��Âe� Ã|�� |Ì·Âe� Ê¼� 
�Â°ÌfË�Y�Za���Â¸Ë��b�M�Á��ÁÁÔ§� Ê»�|�Z]

)��.( �¾Ì�¯ÂeÔ§M��Á�]�\^��¶Ì^«��Y�Ê��YÂ�
ÊÀ¼ËY� ºf�Ì�� ¦Ì �e� ,Ä¸³� ÊÅ{�Z]� �ÅZ¯�

Ã|¿�a�Ê»�½M�ÉZÅ|»ZÌa�Á{Â����´Ë{�ÉÂ���Y�Á
�¾Ì�¯ÂeÔ§M�ÉZËZ¬]�µZ¬f¿Y� ½Z°»Y)��Z�Y�]� Ä¯

½Z���� ,{| f»� cZ¬Ì¬ve� �Y� ¶�Zu� lËZf¿�Y�
d�Y� Ã|�� �z�»� ½M� ½{Â] (�ªË��� �Y

Ã{�ÁM�§�ÉZÅ½Z�¿Y�Ä]�Ê»Y{�LZ�À»�Z]�ÊËY~£��Ì¿�
d�Y� Ã|�� ��Y�³ )��.( �Á�ÉZÅ��ÊeÁZ¨f»

��]� ¾Ì�¯ÂeÔ§M� Ê¨À»� cY�iY� �ÅZ¯� ÉY�]
ÄmÂm� {�°¸¼�d�Y� Ã|�� ¹Zn¿Y� Êf�Â³� ÉZÅ .

¶¼�·M� Ê¯Y�Ây� {YÂ»� ÊËZÌ¸«� É�ÁM�Ä]� Ã{Â
¾Ì�¯ÂeÔ§M � ÉY�]� Ê�Á��Y� É�Ì´�Ìa��Á�]�
�¯ÂeÔ§M�{�°¸¼�� {Â^Æ]� ÄnÌf¿� �{� Á� �Ë�Â°Ì

ÂmÄm�Êf�Â³�ÉZÅÊ»]Z|� )�(. �cY�iY��ÅZ¯
� ZÅ|Ì�Y� ½{Á�§Y� ��Âe� ¾Ì�¯ÂeÔ§M� Ê¨À»�Ä]

ÄmÂm�Ã�Ìm�Êf�Â³�ÉZÅ�d�Y�Ã|����Y�³��Ì¿
)� .(� ½Y�Z°¼Å� Á� ÊÀÌ«Y�)�� (�Ä¯� |¿{�¯�½ZÌ]

�|¿ÂÌa� ¾Ì�¯ÂeÔ§M� Z]� ZÅ|Ë�Z¯Z�Â´Ì·YÂ¿Â»  
Ê»���YÂ³� ÃZ´f�{� �Y� Y�� ½M� [~m� Á� |À]ZË

Ê»� �ÅZ¯|ÀÅ{ .¼Å� Á� |¸Ìq�§½Y�Z° )�( Z]�
�ºË|�� ��Âe� ¾Ì�¯ÂeÔ§M� [~m� Ê���]
�|��{� Ä¯� |¿{�¯� ½ZÌ]� ,ÃZ´�ËZ»�M� �{�dÌ¿ÂfÀ]

�dÌ¿ÂfÀ]� � ºË|�� ��Âe� ¾Ì�¯ÂeÔ§M� �Y� ÊËÓZ]
Ê»� [~m� ¾ÌÀr¼Å� Á� {Â�Z]��cY�iY� Ê���]

ÄmÂm� �{� dÌ¿ÂfÀ]� ºË|��ÄË~¤e� Êf�Â³� ÉZÅ
��ÅZ¯� ,¾Ì�¯ÂeÔ§M� Ä]� Ã{Â·M�­Y�Ây� Z]� Ã|�

Ì�¯ÂeÔ§M� Ê¨À»� cY�iY� ¾Z]� Y���ºË|�� ½{Á�§Y
� dÌ¿ÂfÀ]ÄmÂm� Ã�Ìm� Ä]� Êf�Â³� ÉZÅ���Y�³
|¿{Â¼¿.�� �Æ»Z¨�)�� (��Y�³��½{Á�§Y� Ä¯�{�¯

�cZ°Ì¸Ì�ÂÀÌ»Â·M)dÌ·Â¸ÌfaÂÀÌ¸¯� (�Ê¨À»�cY�iY
Ê»� �ÅZ¯� Y�� ¾Ì�¯ÂeÔ§M|Å{ .dÌ·ÂW�����Y

�ÄeY�|ÌÅ� Ê·Zf�Ë�¯� cZ°Ì¸Ì�ÂÀÌ»Â·M� cZ^Ì¯�e
Ä��½Z¼fyZ��ÉY�Y{É| ] �ÁÄ°^�ÉY ¶z¸zf»�

d�Y .�½Z¼fyZ�� �{� ¾Ì�¯Âe|��cZ^Ì¯�e� ¾ËY
½ÂÌeZ¯� ÉY�Y{� {Ây�ÃÁ�³� �Y� Ê·{Z^e� ¶]Z«� ÉZÅ

Ê»� Ê¯Zy� ÊËZÌ¸«� cY�¸§|�Z] )�(. ��Â¸Ì�Â¿Z¿
Ê^Ì¯�e�d�Y�|�� ½YÂÀ�� Ä]� 0Y�ÌyY� Ä¯�o�Z«
Ã{Z¨f�Y Ê»{Â�.�dÌ·ÂW�Â¿Z¿���ÉÁZu� Ê^Ì¯�e

�/��� Á� Ã�¬¿Â¿Z¿� |��{�/����dÌ·ÂW�� |��{
Ê»� Ê Ì^�|�Z] .Ê»� ��À]� |���Ä]� ÄmÂeZ]

Ê³�ËÁdÌ·ÂW�� Á� �Â¸Ì�Â¿Z¿� ÉZÅÊ»� ,ZÅ��Y� ½YÂe
Ä]� dÌ·ÂW�Â¿Z¿½ZË�� cY�iY� �ÅZ¯� �Â�À»��ÁM

�Ã{Z¨f�Y� ¾Ì�¯ÂeÔ§M� Ä¸¼m� �Y� Êq�Z«� ¹Â¼�
{Â¼¿. � Y~·� ¾ËYÅÁ�aÄ]� ���iY� Ê���]� �Â�À»

�cY�iY� �ÅZ¯� �]� dÌ·ÂW�Â¿Z¿� ¦¸fz»� sÂ��
��Y� Êy�]� ,{�°¸¼�� �]� ¾Ì�¯ÂeÔ§M� Ê¨À»

ÄnÀ�Y�§ÅÊ]Á�°Ì»�dÌ ¼m�Á�Ê¿Ây�ÉZ�¹ÂX¸ËY�
ÄmÂm|��¹Zn¿Y�Êf�Â³�ÉZÅ.  

 
ZÆ�Á��Á�{YÂ»  

     ��ÂÌ�� ÊeZ¬Ì¬ve� �¼fn»� �{� �ËZ»�M� ¾ËY
�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{�Ê»Y{�¹Â¸��Ã|°�¿Y{

|�� ¹Zn¿Y� ½Z³�³� Ê Ì^�� �]ZÀ» .ÄmÂm   
�Á�y�ÉZÅ�Êf�Â³�É�Zne� � ÄËÂ���Y���� 

1- Aflatoxin                                2- Aspergillus Parasiticus                             3- Aspergillus Flavus 
4- Clinoptilolite                          5- Zeolite                                                      6- Nanozeolite 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

4-
20

 ]
 

                             2 / 11

https://rap.sanru.ac.ir/article-1-145-en.html


 

AF NZAFNZAFNZAFNZAF

Kcal/Kg

AD3

 

EK3B1

 

B2B3

B5B6B9B12

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
26

-0
4-

20
 ]

 

                             3 / 11

https://rap.sanru.ac.ir/article-1-145-en.html


�Ê»Y{�cY|Ì·Âe�ÉZÆ�ÅÁ�aµÁY�µZ�/��Ã�Z¼��/�ZaW�½Zf�»��Á��Ì���� ................................................................................................................................ ��  

Ä]� ¾Ì�¯ÂeÔ§M ��Â¸Ë��b�M� |��� Ä¸Ì�Á
�Â°ÌfË�Y�Za�� ÄËÂ�� ,IRCD50���Á�� ��Âe

� ½Y�Z°¼Å� Á� µÂeZ�)�� (|�� |Ì·Âe .�|Ì·Âe� º�
�Ä]�Ã| �kY�zf�Y�¹�§Á�¸¯�Ä¸Ì�Á|��Á �d�¸£

�Z�Y�]�½M���Á�HPLC��É�Ì³� Ã�Y|¿Y|Ë{�³ 
)� .(®�Ô§� Ä]� ¶�Zu� º�ÉZÅ�� ®Ë�É�fÌ·

� |�� Ä§Z�Y� ¶Ë�f�Y� ¾£Á�� ÉÁZu)� .(�¾£Á�
�¾£Á�� ¾Ë�´ËZm� ¾Ì�¯ÂeÔ§M� º�� ÉÁZu  

Ã�Ìm|���ËZ»�M� ÉZÅÃ�� Ê]Ây� Ä]��b�� Á�Z]
� Ã�Ìm� �Â¸z»|Ë{�³ .e� �Â�À»� Ä]|ÌWZ��d�¸£
º��� �Â¸z»� �{� {ÂmÂ»� ¾Ì�¯ÂeÔ§M�ÊËZÆ¿  
Ã�Ìm§M� d�¸£� ,Ê�ËZ»�M� ÉZÅ� ¾Ì�¯ÂeÔ����

� Ê»Z¼e� �Y� Ä¿Â¼¿� ¹�³Ã�Ìm� Ê�ËZ»�M� ÉZÅ�Z]
��Y�Ã{Z¨f�YHPLC Ã�Y|¿Y�É�Ì³|� )�( .�d�¸£

Ã�Ìm� �{� ¾Ì�¯ÂeÔ§M Ê�ËZ»�M� ÉZÅ ÉÁZu 
� ¾Ì�¯ÂeÔ§M��/� Ê¸Ì» ¹�³Â¸Ì¯� �{� ¹�³�
|�� {�ÁM�]. ½|]� ½�Á��ËY�§Y� , Y|¬»���­Y�Ây
Ê§��», � �Â�� Ä]Ã�Y|¿Y� Ê´f¨Å|�� É�Ì³ .

ÊËY~£� ¶Ë|^e� \Ë���� Ê´f¨Å� �Ì¿�Ä^�Zv»
Ë{�³|.�� �Â�À»� Ä]Ã�Y|¿Y� É�Ì³ÄnÀ�Y�§�ÉZÅ
¿ÂyÊ� ,� �{���� Ê³�Á�� �Y±���Ä �«� �ZÆq�µZ]

ÄmÂm Êf�Â³�Ê�ËZ»�M�|uYÁ��Å��Y�É�Ì´¿Ây 
d§�³� ¹Zn¿Y .� ¹��Ä¿Â¼¿�ÉZÅ�½Ây��Ã|��~yY
�Y� Ã{Z¨f�Y� Z]�ÂÌ¨Ë�f¿Z�� Y|m� ��¹Zn¿Y� ½Z»�� Ze� Á

� ÉZ»{� �{� cZ�ËZ»�M��-�Êf¿Z�� Äm�{�{Y�³
|¿|��É�Y|Æ´¿ .�,¶¯�¾ÌXeÁ�a�,µÁ�f�¸¯�d�¸£

É�e�¾Ì»Â^·M�Á�|Ë��Ì¸³�Y�Ã{Z¨f�Y�Z]�dÌ¯�ÉZÅ
d¯���Ã�Y|¿Y� ½Â»�M���Za|�� É�Ì³. � �{���

�Ã|¿�a� Ä �«�®Ë�Ê�ËZ»�M� |uYÁ� �Å� �Y�Ê³�Á�
� �Y� Á�¶¬fÀ»� ÃZ´�ËZ»�M� Ä]� �Zf�¯��Y��a�¹ÂX¸ËY

Ä¿Â¼¿É�Y{�]�|»M� ¶¼�� Ä] .Ä¿Â¼¿��Y� �a� ZÅ
É��� dyZ� � É�Z�� ªÌ«�ÉY�]�e�{Y| e� ¾ÌÌ 

É�f¯Z]� ¶¯� É�YÂÅ� ÉZÅÊ¸¯� Á¹�§Ä]� ZÅ�\Ìe�e
{�Ìv»���É~¤»�ÉZÅPCA� �ÁVRBA� �d�¯

� Ã{Y{� �Y� �a� Á� |¿|����� Á����d�Z�
Z]Â°¿Y�ÉZ»{� �{� ½ÂÌ ���Êf¿Z�� Äm�{ {Y�³�,

ÊÀ¸¯� {Y| e ���Z¼�� ZÅ|� .Y{Ã{ÉZÅ��¶�Zu
� �Y�§Y� ¹�¿� �Y� Ã{Z¨f�Y� Z]SAS )��(��\·Z«� �{
� Ê§{Z�e� 0Ô»Z¯� s���¶Ì¸ve� Á� ÄË�ne� {�Â»

d§�³��Y�«�É�Z»M .ÃÁ�³�¾Ì´¿ZÌ»�Ê�ËZ»�M�ÉZÅ
��Y� Ã{Z¨f�Y� Z]ÄÀ»Y{�|Àq�½Â»�MÉY��¾°¿Y{)�(, 

t����{�ÊÀ »É�Y{ ��|¿|��Ä�ËZ¬»�|��{ .  
�Y�{Â]�c�Z^��s���É�Z»M�µ|»:  

  

Үij = ì + Ti + åij 
Yij :Ã�Y|¿Y�{�Â»��Ì¤f»��Y�Ã|ÅZ�»��ÅÉ�Ì³    
ì :¶¯�¾Ì´¿ZÌ»   

 :Ti��Z¼Ìe i�¹Y)���Á ...,��,�  =i(  
åij :�¿ZË�YÁ�Á��¨��¾Ì´¿ZÌ»�Z]�Ê§{Z�e�ÉZ�y 

2ó  
  

hv]�Á�lËZf¿  
     � �ÌiZeÉZÅ�Z¼Ìe�� �]� Ê�ËZ»�M{�°¸¼��

ÄmÂm� µÁ|m� �{� ½YÂm� Êf�Â³� ÉZÅ� ÄWY�Y�
d�Y�Ã|� .mÂm�½�Á��ËY�§YÄ��{�Êf�Â³�ÉZÅ

� �ËZ»�M� µÁY� Äf¨Å)��� Ze���Ê³�Á� (�cÁZ¨e
ÊÀ »d�Y|¿��´Ë|°Ë�Z]�É�Y{ .�Äf¨Å�®Ë�a���Y

� ÄË~ eÄmÂm� Êf�Â³� ÉZÅ� Z]Ã�Ìm��Ä]� Ã{Â·M
¾Ì�¯ÂeÔ§M )���� Ze���Ê³�Á� (½�Á��ËY�§Y 

Ä]��Â�ÊÀ »��Z¼Ìe�Ä]�d^�¿�É�Y{�|ÅZ��ÅZ¯�
d§ZË )��/�<P( .ÊÀ »� �ÅZ¯ � �Y{��ËY�§Y
� ½�ÁÄmÂmÊf�Â³� ÉZÅ �Ã�Ìm� Z]� Ã|�� ÄË~¤e

¾Ì�¯ÂeÔ§M�Ä]� Ã{Â·M�Á dÌ·ÂW�Â¿Z¿�|«Z§��d^�¿
Á� ¾Ì�¯ÂeÔ§M� ÉÁZu� �Z¼Ìe� Á� |ÅZ�� �Z¼Ìe� Ä] 

ÉÁZu� �Z¼Ìe ��/���¶¯� �{� dÌ·ÂW�Â¿Z¿� |��{
1- Aspergillus Parasiticus                           2- Plate Count Agar                       3- Violet Red Bile Agar 
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�Ê���]�¾Ì�¯ÂeÔ§M�d�Y� Ã| .�lËZf¿��ËZ»�M
��Zu��{�°¸¼�� �]� dÌ·ÂW�Â¿Z¿� �Y� Ã{Z¨f�Y� �{
ÄmÂm�Ä]�Ã{Â·M�Ã�Ìm�Z]�Ã|��ÄË~¤e�Êf�Â³�ÉZÅ
eÔ§M� ¾Ì�¯ÂZ]�Ê���]� �ËZ�� Ä¯� ÊËZÅZ]�

cZ°Ì¸Ì�ÂÀÌ»Â·Md�Y� Ã|�� ¹Zn¿Y� ZÅ�Ê¿YÂz¼Å� ,
{�Y{ .�½Y�Z°¼Å�Á�Á�ZÌ»)�� (�[~m�Ê���]�Ê�

�dÌ·ÂW�� ¦¸fz»� cZ^Ì¯�e� ��Âe� ¾Ì�¯ÂeÔ§M
� [~m�dÌ§��� ,®ÌffÀ������ÉY�]� Y�� |��{

¾Ì�¯ÂeÔ§M B1 ���Y�³� dÌ·ÂW�� Ä¸Ì�Á� Ä]
|¿{�¯ .� {Y�YÂÌ�� Á� �Æ»Z¨�)�� (Ë��Y� Ê��Ê]Z
�ÊËZ¿YÂe�����{�dÌ·Â¸ÌfaÂÀÌ¸¯�¹�³Â¸Ì¯��{�¹�³

�LÂ��cY�iY��ÅZ¯�/���Á���/� Ê¸Ì»��{�¹�³
� ¹�³Â¸Ì¯ÄmÂm� Ã�Ìm� �{� ¾Ì�¯ÂeÔ§M�ÉZÅ

� {�°¸¼�� {Â^Æ]� ,Êf�Â³Y� �¾�� �{����Ê³�Á�
³|¿{�¯���Y� .Z]�{�°¸¼��{Â^Æ]��dÌ·ÂW��½{Á�§Y

� ½Y�Z°¼Å� Á� É��{Â³� ��Âe)� (�Ã|����Y�³
d�Y .� �ÅZ¯mÂm� ½�ÁÄÊf�Â³� ÉZÅ����Âe

��{�dÌ·ÂW��½{Á�§Y� Z]�½M� {Â^Æ]� Á�¾Ì�¯ÂeÔ§M
|�� ��Y�³� ¾Ì¬¬v»� ¾ËY� ��Âe� ¹Â�� Äf¨Å .

�Â¸´e�Â¯�Á��Z³Y)�� (eiZÌ��t���Á{���/���Á�/��
�Ê Ì^��dÌ·ÂW��|��{�Ä]�Ã{Â·M�­Y�Ây��{�/� 

Ê¸Ì»� ¹�³Â¸Ì¯� �{� ¹�³�]� Y�� ¾Ì�¯ÂeÔ§M  
�{�°¸¼�ÄmÂm�¾��Ze�Êf�Â³�ÉZÅ����Ê³�Á�

{�Â»�|¿{Y{� �Y�«� Ê���] .¾Ì¬¬v»� ¾ËY���ÅZ¯  
ÊÀ »½|]�½�Á� �Y{�ÄmÂm�¾���{�Êf�Â³�ÉZÅ
����Ä]� Ã{Â·M�­Y�Ây� �Y� Ã{Z¨f�Y��iY� �{�Ê³�Á�

¾Ì�¯ÂeÔ§M � Y�|¿{�¯� ��Y�³ .� ½{Á�§Y�/��
Ê Ì^�� dÌ·ÂW�� |��{��Ä]� Ã{Â·M� ­Y�Ây� Ä]

ÊÀ »��ÅZ¯�\^��¾Ì�¯ÂeÔ§M���»�cY�iY��Y{
¾Ì�¯ÂeÔ§M�|�  .  

     eÔ§MÊ»� ¾Ì�¯Â�����dÌ·Z §� �ÅZ¯� Z]� |¿YÂe
ºË�¿M�Ê��f�{� dÌ¸]Z«� ��YÂ³� ÃZ´f�{� ÉZÅ

�Ê¨À»��ÌiZe�dËZÆ¿��{�Á�|Å{��ÅZ¯�Y��¾ÌXeÁ�a
� �]½�Á�� |�Z]� Äf�Y{� Ã|¿�a)�� .(�Á� \¸e

� ½Y�Z°¼Å)�� (���»� cY�iY� Ä¯� |¿{�¯� ½ZÌ]
Ä]� ¾Ì�¯ÂeÔ§M�dÌ§��� Ê³|¿�Y{�Z]� ¶Ì·{

�dyZ�� Á� ZÅ|ÌbÌ·� ,¾ÌXeÁ�a� º�Ì·Â]Zf»
�dyZ��½|��¦«Âf»�Á�®ÌX¸¯Â¿|Ì�YDNA��Á

Ê»�Ê·Â¸��ºÌ�¬e|�Z].�Ê³�ËÁ�Ê¿Z¼fyZ��ÉZÅ
dÌ·ÂW��Á� Ê°Ë�Ì§� �YÂy� {ZnËY� \mÂ»� ZÅ

»� ZÆ¿M��{�É��Z]�ÊËZÌ¼Ì�ÊÂ�{ .�½Z¼fyZ���{
dÌ·ÂW��\¯�»�Á� Ã{Z��ÊÆmÁ�|Àq�ÉZÅZ�§� ,ZÅ

{�Y{� {ÂmÁ� Ê·Zy .��Z]� ¥�Z f»�Ì£� Ê³|À¯Y�a
¯�»�Ê·Zy�ÉZÅZ�§��{�Ê°Ë�f°·Y�É�ZÌ�]�Ä]�,É�

dÌ·ÂW���YÂ¿Y��Y]Zzf¿Y�[~m�½Z°»Y�,ZÅÊ»�Ê�|Å{
)�� .(�½Z¼fyZ�� �{� ~§ZÀ»� Ã�Y|¿Y� Är¿ZÀq

�¾Ì�¯ÂeÂ°ËZ»� µÂ°·Â»� Ã�Y|¿Y� Z]� dÌ·ÂW�
©Z¨eY� [~m� |ÀËM�§� |�Z]� Äf�Y{� É�Z³�Z�  

Ê»� |f§Y)�� .(Ê^Ì¯�e� �Â¸Ì�� Â¿Z¿�d�Y��Ä¯
Ê»�Ã{Z¨f�Y�o�Z«�|��½YÂÀ��Ä]� 0Y�ÌyY{Â���Ä]�Á

� ¶Ì·{��f»Â¿Z¿� |u� �{� ½M� cY�}� Ã�Y|¿Y� �ÅZ¯
[Á�°Ì»� dÌ�Zy� �Y� �Ì]� Ä]� ½M� Ê�¯���
Ê»� �ËY�§Y� |��{|]ZË .Ê³�ËÁ� Ä]� ÄmÂeZ]�ÉZÅ
dÌ·ÂW��Á��Â¸Ì�Â¿Z¿�ÉY�Y{�dÌ·ÂW�Â¿Z¿�\Ì¯�e�,ZÅ

É{�§� Ä]� ��vÀ»��YÂy  Ä]�ZË��ÅZ¯� �Â�À»
½ZË�� cY�iY� ½Y�^m�Ä¸¼m� �Y� Êq�Z«� ¹Â¼�� �ÁM
d�Y�¾Ì�¯ÂeÔ§M. �Ê�ËZ»�M�ÉZÅ�Z¼Ìe��ÌiZe��]

ÄnÀ�Y�§ÄmÂm� Ê¿Ây� ÉZÅ��{� Êf�Â³� ÉZÅ
� µÁ|m��d�Y� Ã|�� ��Y�³ .Ã{Â·M� �Z¼Ìe��Ä]

¾Ì�¯ÂeÔ§M�dÌ·ÂW�Â¿Z¿� |«Z§� Á Ä] ��Â�  
ÊÀ »É�Y{�¾Ë�f¼¯ � d�¸£¶¯� ¾ÌXeÁ�a��Á
É�e|Ë��Ì¸³�¹���½Ây ��Z�fyY� {Ây� Ä]� Y�
{Y{ )��/�<P.(   
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�¸¯��fÀ�ÂÌ]�É�Ì³Â¸m��Ì¿�É|^¯�µÁ�fÊ»�|À¯
)�� .(¾ËY� �Y»� Á�Ê�{�¯�½ZÌ]�½YÂe�¾Ì�¯ÂeÔ§M  

�|^¯��Y�[�q�ÉZÅ|Ì�Y�µZ¬f¿Y��]��ÌiZe�ªË����Y

É�e�µZ¬f¿Y� Á� �fÀ�� Á�d�¸£� ,|^¯� �Y� |Ë��Ì¸³
�ÅZ¯�¹����{�Y��½M d�Y�Ã{Y{ .  

 
 

  
µÁ|m � -�ÄmÂm�¹ÂX¸ËY�Ê]Á�°Ì»�dÌ ¼m��]�Ê�ËZ»�M�ÉZÅ�Z¼Ìe��ÌiZe�Êf�Â³�ÉZÅ)�¾Ì´¿ZÌ»±�¾Ì´¿ZÌ»�{�Y|¿Zf�Y�ÉZ�y(�  

  Ã�Ìm�|ÅZ� AF2 NZ3��/�+%AF NZ�/�+%AF NZ��/�+%AF NZ�+%AF 

É�f¯Z]�¶¯�dÌ ¼mZÅ ��/�±��/�  ��/�±��/�  ��/�±��/�  ��/�±��/�  ��/�±��/�  ��/�±��/�  
É�f¯Z]�dÌ ¼mÊ¸¯�ÉZÅ¹�§ ��/�±��/�  ��/�±��/�  ��/�±��/�  ��/�±��/�  ��/�±��/�  ��/�±��/�  

�-�¾Ì´¿ZÌ»�cÁZ¨f»�¥Á�u�Z]�¦Ë{���Å�ÉZÅÊÀ »�¥ÔfyY�ÉY�Y{�|Àf�Å��Y{)��/�P<.(        �-������������¾Ì�¯ÂeÔ§M�-�dÌ·ÂW�Â¿Z¿  
 
 

   �dÌ ¼m� �]� Ê�ËZ»�M� ÉZÅ�Z¼Ìe� �ÌiZe
ÄmÂm� ¹ÂX¸ËY� Ê]Á�°Ì»��{� ½YÂm� Êf�Â³� ÉZÅ

� µÁ|m� ÄWY�Y�d�Y� Ã|� .��ÌiZe� Äq�³Y
É�f¯Z]�¶¯�dÌ ¼m��]�Ê�ËZ»�M�ÉZÅ�Z¼Ìe�Á�ZÅ

Ê¸¯�dÌ ¼m¹�§X¸ËY�ÉZÅÄmÂm�¹Â�Êf�Â³�ÉZÅ
ÊÀ »�¹ÂX¸ËY� Ê]Á�°Ì»� dÌ ¼m� Z»Y� {Â^¿� É�Y{
ÄmÂm�Ä]�Ã{Â·M�Ã�Ìm�Z]�Ã|��ÄË~¤e�Êf�Â³�ÉZÅ

��Z¼Ìe� Ä]� d^�¿� dÌ·ÂW�Â¿Z¿� |«Z§� ¾Ì�¯ÂeÔ§M
{Â]� �f�Ì]� |ÅZ� .�½{Á�§Y� Z]� ¾ÌÀr¼Å

É�f¯Z]� ¶¯� dÌ ¼m� �ÅZ¯� dÌ·ÂW�Â¿Z¿�Á� ZÅ
É�f¯Z]Ê¸¯� ÉZÅ|�� Ã|ÅZ�»� ¹�§ .�{�Â»� �{
M� �ÌiZe�dÌ ¼m� �]� dÌ·ÂW�Â¿Z¿� Á� ¾Ì�¯ÂeÔ§

|�¿�Ã|ÅZ�»�Ê��Y�³��ÂÌ��Ê]Á�°Ì» .�¾Ì���{
�½Y�Z°¼Å�Á��ÁZ��,µZu)�� (�cY�iY�Ê���]�Ê�

� ,�¨�� sÂ������/�� ,����/��� Á����/��
�Y|]M� É|ÌWÂ¸¯� Ã�¬¿� Â¿Z¿� |��{���dÌ ¼m� �]

�Ä¯� |¿{�¯� ½ZÌ]� ¾Ìq�|¸]� �Â¯� Ã{Á�� Ê]Á�°Ì»
����/��»��ÅZ¯�h�Z]�Ã�¬¿�Â¿Z¿�|��{ÊÀ ��Y{  
É�f¯Z]Á�|��d^j»�¹�³�ÉZÅ ÊÀ »�cÁZ¨e�É�Y{

É�f¯Z]� �ËZ�� �{ZÅ )E.coli�É�f¯Z]Á�f¿Y� ÁZÅ� (
|¿{�°¿�Ã|ÅZ�».  

������½{Â]�Ã{Â·M�Ä¯�{Y{�½Z�¿��ËZ»�M�¾ËY�lËZf¿
ÄmÂm� ÊËY~£� Ã�Ìm�Ä]� Êf�Â³� ÉZÅ

�¾ÌÀr¼Å� Á� ½�Á� �ÅZ¯� \^�� ¾Ì�¯ÂeÔ§M
Á� µÁ�f�¸¯� ,¶¯� ¾ÌXeÁ�a� d�¸£� �ÅZ¯  

É�eÌ¸³ÄmÂm� ½Ây� ¹��� |Ë���Êf�Â³� ÉZÅ
Ê»{Â� .Ê»�dÌ·ÂW�Â¿Z¿� �Y� Ã{Z¨f�Y�cY�iY� |¿YÂe

�{Â^Æ]�ÉY�]�Á�|Å{��ÅZ¯�Y��¾Ì�¯ÂeÔ§M�Ê¨À»
ÄmÂm�{�°¸¼��Z]�ÄË~¤e�¹Z´ÀÅ��{�Êf�Â³�ÉZÅ

Ã�ÌmÊ»� ¾Ì�¯ÂeÔ§M� Ä]� Ã{Â·M� ÉZÅ��Y� ½YÂe
� dÌ·ÂW�Â¿Z¿� Á� �Y|¬»� Ä]� ¶«Y|u��/���|��{

{�¯�Ã{Z¨f�Y�Ã�Ìm.  
  

��°�eÊ¿Y{�|«�Á  
������ÃZ´�¿Y{�cY�Z^f�Y��Y�Ã{Z¨f�Y�Z]��ÅÁ�a�¾ËY

�¹Zn¿Y� ½Z³�³� Ê Ì^�� �]ZÀ»� Á� É��ÁZ�¯� ¹Â¸�
d�Y�Ã|�.  

  
  
  
  

1- Hydrocolloidal Silver Nanoparticles                                                             2- Enterobacteriaceae 
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Effect of Nanozeolite on Performance, Some Blood Parameters and Ileal 
Bacteria Population in Broiler Chicks Fed Aflatoxin Contaminated Diets   

A. Shabani1, B. Dastar2, M. Khomeiri3, B. Shabanpur2 and S. Hasani3   

Abstract 
     This study was carried out to investigate the effect of adding different levels of 
Nanozeolite (NZ) in aflatoxin (AF) contaminated diets on performance, some blood 
parameters and ileum bacteria population in male broilers. Chicks from 7 days of age 
were assigned to one of six experimental diets consisted of a free AF as control diet and 
contaminated diets containing 0.5 mg/kg AF and various levels of 0, 0.25, 0.5, 0.75 and 
1 percent NZ. Four replicate groups of 14 chicks were allocated to each experimental 
diet. Chicks were raised for 21 day on floor pens. Blood were collected from birds at 18 
days of age in order to determin of some blood parameters. Data were analyzed in a 
completely randomized design. Experimental results indicated that chicks were fed diet 
containing 0.5 mg/kg AF without NZ had significantly lower weight gain than control 
diet (P<0.05). Adding NZ to AF contaminated diets resulted to improve body weight 
gain in young broiler chicks. Experimental diets had not significant effect on feed intake 
and feed conversion ratio. Young broiler chicks fed AF contaminated diet without NZ 
had the lowest total protein and triglyceride concentrations (P<0.05). Adding NZ to AF 
contaminated diet resulted to increase of total protein and triglyceride concentrations. 
Serum cholesterol concentration was significantly lower in chicks fed AF contaminated 
diet without NZ than control diet (P<0.05). Experimental treatments did not have 
significant effect on serum albumin concentration. There was not significant difference 
among treatments for ileum bacteria population.   

Keywords: Nanozeolite, Aflatoxin, Performance, Broiler chick, Bacteria population      
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