
 

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

����
 ���� ���
�� � ������
 ��
�� � �!��" #	�$ %�&���� 

 � %��'� (���) � %���* ��) �+,- (./. � .01)  ����
34.50( 

 

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


��	�����	� 

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

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

������ ���	�� 
 ��
����� 
 ���:  ���" )��*+ ������,-./012/23���� ���  ��	
	�� 
��� � ���
������ � 
�� 

 ���������4 5��� hedayati@erc.ac.ire-mail: 

 

����� 

�����  :              ����� 	
�� �
�� ��� � ����� 	��� ������� ��� !���" �
 #$%        
�&�� '�% (�� )*+�� �� �����, '�%

-�����        �� .�/�� ��" �
 �� '��0 ���"  .    -����� �23�4� ��� �
         
�5 (�� �� ��" �
 �� '��0-'  6��    �78�889�5 �;95

              <=�0 ���, �5��� 
��� �8��>��+�� ?��5 @���� � #�*� '��5� #$% �� '��A�3���B  .  �% (�� � 
���  :�����'    �� #$% 

  '��CD   ���
� �� �8�3��+��          )�
���� �8� '��� '��5� !��� �
 ��" '�%  /    '��
 �F���G�> ��5�HID       )�� �� � �&�
 JD 

<=�0 )��K ���,
 .� L>-����� M83�G N ��95 O��2� @9G�� P�5� �� ��" �
 �� 	�A�� �#$% � �" '��0 .�;�8� @����'  

    <��>��+�� �
 @9G��QR       �" S�;�� �A��� �T����� -�T85
 !5�� �+%�U   .�8=�� �%  :-
����'      (�� ��� 
�+�
V µg/dL  WDXH 

��Y <5
 �� .� �� �����Y 	��� � �����Y 	��
 )����Z� [��\ �K�
 ��� [���]/R �� I/Q � R/^ �� I/JH�" �_5���  . `��8�

   �� aK��]D               <"�
 ���� �T8/_
% �����, #$% `��� (�� �� (�� ��� �
 ���
� )D^W/XD  X  QCH/D= y   d QD]/D=� r d  

]D=n  dDDD/Dp<  .(        �� <=����� �K�
 �<�K ������� �
I/QJ   �� JJI   ��Y <5
 ��   .   (�� <�5�/�µg/dL  J/D  �_5��� 

�".  �;�8� '��0  :          -����� <V�5 @��A=� �� -�*V ��8��>��+�� @���� '��5� #$% (��   �&�
 � '��0'     �� �@9G�� �9
�� 

<5� ��
����� ��" �
 �� 	�A�� @;95 '��� �=�G <�K � <,
 ������G . 

 
����7 ��89�� :���������	 
��
� ���� �� �� ������ ��� 

����� ����	
 :��/
/����� ����	
 � ��� :�/�/������� ����� �  :��/�/�� 

 

����� 

                 ��� ��	��� !
�" ���# ����$ ��%&� ��

      ��' �	 (��)	 ��*+��*,  .          ��-/� 0-" �� ��-/�

   ��' �	 ��*+��*, ��� ��	���  .        �� 12�
� 3��# �	� 4��

               �5��6��# �� �,��6 � ������ �� �&�7 � �/�8 9	�:,

���6 �	  .      �&, ;� �� ��-/� ;���<-'�
   ��*=�*> 9#�? �  4��,

              @�A�# ;:B# 
��' �	 (��)	 �&�7 �6����� 0C� !B�

     4� D�)� E� �*� �� ���/�   �	 F��" ���� �'�#.�   ����� ���� 

           ��# G*	��� �,��6 ����� � �� ��-/� ��H� IA�&	 ��8 ���#� .

    G/� G/� ;# FE��-	 �A       JK&" I��A E� �� J��> 
����� ���

     ��# LE5 ������ ��.� J��>          �&��	 �CA�&	 �� MB�<	 ���

 
���"E�
 ���"��  
����, ���� �  
��&/" ���"� �  �����"�� 

  
����, @��A� ��	�  9*#��� ���"� �    N2� � OP  
���� ���"� � 

    ������ �� �=/�Q   �, RS    !"� F�' L�K�� ;��"   .   ;T ���U ��

          0-" 
��*+��*, ��� ��	��� ;# ����E�� �-%� 9	�:, E�*�

     0*"� ;� !"� F�'�    E� �'�� ��        ����E�� �� �� ��-/� 

 �'�# �,���'  .           ����E�� �� �� !����� �BV� W-&	 ���A E�

                   �X� ;# ����$ �*' �� ���*	 JK&" �Y� 
!"� �*'

�	�"�   .����6              ��� ��� Z�%
 �� ����E ���

       ;+��� ��	E E� �	� ���� ��8� �� ��*6 FE�����    J&��� ����6 

1�&"  [    
@�����i    �&-	 J&��� 4��      ��� ��� 0B\� JK&" �

  !"� F�' ����6.	         ���*B? ]*)	 �� ;��/� �E�" �����
 

                                                           
i - Sandell-Kolthoff 

�
�

��
��

 �
 �	


�
�

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
1-

30
 ]

 

                               1 / 8

https://ijem.sbmu.ac.ir/article-1-355-en.html


� ���� ���	 ,� ��
�� 
 � �
	������� � ���� ��� 	
�� �
� 
 ��������� 	��
� ��� 

 

�/��?         ��� �	 (��U ;# �� ��*6 FE���� ��� 4��,.�
  ��&��, 

       1��-, ����6�,�	��� ��� ��� E�
������ 1�^�    W��" �E�"


����,����   
4��6 ��� �������:�� ��  ;^'� _��"��B�   
_:�� �
��          ��	 [E�6 ����6�,�	��� 
W��   M*A     
�	�8 �K&"�� 

1�^�    
��*��� ����� �E�"��    
����/, ���#�$ ����6��2> �� 


���	�,�����:�"��	         
5�# ������ �# W��	 ����6�,�	����
 

     ̀ �� ���	 � _:B�/� 
�K&"��       
�*C��	 �*\ �/,� (Y8 �� 

I*?�               
�	�8 �K&" M*A �# F�' !a8 
�/"2> �E�"�� 
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   ���������	 9	�' 5�# Z�B
  ���� 
�*��	�  ��, 
�*"��>   �*��� 

  ���B� 
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�*��	�

   �' ;*�, ��/�� o�����  .        (� F�=�"� �# �*hC, ��#�� �hC	 (�
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��*� �B*	 
TSH                    � ��� ���� ��\ ��C*C), ���	 ;# ��'��E�� 
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�' Y
� . 

*�
�+     ��
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�' �*"�, �������"� �&)&	 
�C�� ��)	 . 

         !XB\ �# ����������"� !*B>��y*	 �� ��O  
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              �� ���*B? �g� ~��� ��� ~���� �# ��� 4�� ~����QS 

;��/�    �' �"��#   .        ��TY	 ��� ;��/� �� ���*	k/ql�R/k 

��# ��*� �"� �� L�6��y*	 . 

       �� ]"�, F�' 0�� ��� F���  ����� LSPSS    � ;��K, 

 �' 9*B),  .         4*=��*	 ���V ;# �/� ����*��	±  @��)�� 

   ���' ��*# �������"�  .       !�8 ��"�*> ��*"�6� ��	E� E�

      �' F��a�"� ��� �� �=��-/� �"��#  .   ;�a6 ;� ��A ��/�

           F��# ��� �� !?� ��*# ���# ���**�, 0��$ �V�� E� 
�'

�' ;���6 . 

  �*�},Rk   �y"��*"� 1�	 �B*	  �*��	� 
|*#� ��a��"   � ���

����*"�*,     ;B
��	 ���&� ;# �*"��>     �' �"��# ~��� ����6 .

!XB\       ;B
��	 (�*\ � ��gU �� �������"� ���   ��TY	 ����6

!��6 ���? �"��# ���	 . 
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Abstract 
Introduction: Main shortcomings in existing methods for iodine determination in milk samples 

are non safe alkaline solution, harsh thermal conditions, and their being time consuming. In this 
study, for determination of total iodine content in milk, a simple and rapid kinetic catalytic 
colorimetric, acid digestion and rapid microplate reading format method, was investigated. 
Materials and Methods: Sample digestion was done on 50�L milk in metavanadate/perchloric acid, 
at 230◦C for 10 min. After digestion, iodine determination was based on famous Sandell – Kolthoff 
reaction. The reaction results were read in 96 wells microplate by ELISA reader. Results: Work 
range of the assay was between 2-40µg/dl. The within-run coefficient of variation percent ranged 
from 6. 7 to 9. 3 and between-run coefficients of variation ranged from 8.6 to 12.3%. The results 
obtained (n=70) by the optimized method had good correlation with the results of alkaline 
incineration as the reference method (p<0.000, n=70; r2=0.907; y=0. 952x-0.084). Recovery tests for 
accuracy assessment were between 91.3 to 113%. This method enabled us to achieve 0.1 µg/dl 
sensitivity. Conclusion: This study showed that, fast acid digestion, mild thermal, fast results 
reading and low sample volume, were the main advantages of the acid digestion and microplate 
reading format investigated.  

 
Key words: Acid digestion, Milk iodine, Microplate reading 
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