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  � =��>�	� ?@A BC�� ��  ����� #�  D& .�
�	F  � �G,��G2�� �	26 �@
2� �	G2F  
H��� I	J ������6 
��� KL�MN� 5GOG� �J	�   �

 ��H�   5H"�  F�P +�GH"��GH2�� � .  �G( =�P I	J�G"� �  F�P �� 0��N� I	J QG�	
&� B&�R, #�  �	� +�G"��GH2�� Q&���	F  � S	T�� . Q&�


6�� �	U�� VGHH"�HH" �� 	J�GWG3 +�GHH"��GHH2�� �F KL	� XG;��; � 0���YHH"  ���GHH2��  
�� �Z�  HH"��F ��[
� �F \G4N,� 5HH"�. � I	J ���]

   �A�F�� I	����#� � �� �G�, 	J�	]G, 0��C +�G"L���6 	F \F	>� VGH"�H"F	&#�� ���� K	O* .56�� �	U�� ���D, �" 	F X���� �G����   X�	�

  ��GH2���; ^&	
�TBA  �pH  ��  ��OH*#��15 �30 �45  �60 ����F #�� �  H2�  F	&#�� QG
a]J  .56�� K��* �&	�#� +	&	; �� YG� �&�Y6� 	F

 � �GHHH2���; +�YG� +	�#TBA  +�YG� �� �&��� bRHHH%� QG
a]J ���F �,L	F �J	HHH� �	]G, �� �&�Y6� Q&� 	�� 56	& �&�Y6�pH  	F �>F�� ��

 �GGc, �J	� �F 5T2� ��H� 0	]�� I	J�	]G,I 5����  �J	� �J	� �  "��F ���� I	J �	]G, �	], �� 5O* Q&� +�YG� +	�# 5�'� 	F 	��6	&5. 

�	]G, �� ��� +	HH%� \G4N, Q&� ^&	
�  �� ��>F ppm 600  �� �UG
� Q&�
�F �@3	>� ���� K	OHH* �d�� �� KL	� XG;��; +��GHH2��  
��HH%� +	

5"� ����.  

 

 *�� �E�
:*+,?- KL	� XG;��; �0���Y" �VG"�" �+��G2��  
��  

!$+#$ 

  

     ?�HH" �#���� ��HH� I����6  
HH��� KL�HHMN�

��� �F �� �����	�  &�'( �T" #�  ��YF  ���� e	M
��

5HH"�. ��6  �	HH26 �@
HH2� �	GHH2F  
HH��� I	J ���� 

 BC�� ��  ����� #�  D& .�
�	F  � �G,��GH2�� U&��	 

  �  
��� KL�MN� 5GOG� �J	� � =��>� 	� ?@A

���� .5"�  F�P +�G"��G2��  �	� +�G"��G2�� Q&� 

 I	J �GHH"� �  F�P �� 0��N� I	J QG�	
&� B&�R, #�

 HH�	F  � S	THH�� �G( =�P�[1]  .  �� +�GHH"��GHH2��

 � ?@A �GGc, ?�� X&L� #�  D&  
HH��� I	J ������6

  �HHH�	F  � 	HJ ������6 Q&� 5HGOG� [2].  Q&� #�  D&

   5]G� 5�� �F �� �5"� VG"�"  
H��� KL�HMN�

  � 5HHH��� �F 5THHH2� +� �, =��>� ?@A � �, QG&	H;

 �+� )&�" � +	"� I#	H" ��	�� QG
a]J �C�, ����  �

  +	��

� f�M� +����6 ��	O
H"����� 5"� �
6�� [2]. 

 5G�F	� �� �

HHH2J  ,	TG��, 	J +��GHHH2��  
����
 

  �� 	�3�D3�� �&	HH" +�HH� �GHH2�� #� I�G���C 	& +���

�A �F � �����  ��
2F�" +�GH"��GH2��  �C�, XF	� � � �

   +� #� 	& � �
����� �G�	H, �HF � I�G���C 
�
� [1]. 

 �
���  A )��� ��  I��#� I	�3	D&��� +�GHH"��GHH2��

 I�HH" g& ��

� S��HH� �� ���HH�  � �G3�,  �
���

 	F 	J +��G2��  
�� .�

2J 0��" �F +	"� BG"� I	J

 +��� +	&	; h�	F I� �>HH"�� ��#� I	�3	D&��� Q
HH����F

  	F �$&� I�HH" #� � ���HH�  � 	�HH%
��� ��GU�# Q&� �F

+��� �G2�� �G,��G2�� I	J �
��� �&	" �+	���� � �

  �	�� 	& 	����GHHH2��  
�� QG&	; i>HHH" .�

DG� �	H��

 ���� +�G"��G2�� �F �U
�  ���GH2��  
�� I	�]&Y�� 

j�� 	& BGHHH"� �F ����,  � �� 0��HHH"  �� ���	U�	GF

+	HH2�� �� +��	��� I	J I�	]GF #	HH" �
G�# ��HH�  � 

[7, 12, 13].   
�� � D&k�3�GF ?
HHH2GHHH" gHH& ��
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 �� I� ��	� +��
� �F +��GHH2�� �� ?� 5[�( ��  
��

 +� +�G"��G2�� ���	F �
��� ��C� �&	2�� XF	� ��	�

      +� #� 	& �#����  � �G�	H, �HF  �C�, XHF	H� ��A �HF ��

�
�  � 5@�	]��   	J +��GHH2��  
�� .��HH�  � m&�@,

  �
HH��� ��C� �'( ��  @GTA K��HH* �F 5HH"� QD]�

   ���� �F 	& KL�MN� �F IY

" K��H* �F 	& � �
H�	F

 0	� ��  I	J +��  A .���� �6	Hl� �
&��6m�
R� #� �

 �&�Y6� ��[
� �F  ���GHHH2��  
�� 5G3	@6 I���� ����

 �GWG3 �&	HH2�� Q
����� �G�	, �F \&�A #� �'( 5GOG�

  ���� Q&� #� ��	O
"� �
P�J .5"� ���  � ��	O
H"� 	J

.5"� ���T� ��	J	��  �F 	J�GWG3 +�G"��G2�� �� 	U�� #�

0	T��  �J�  � n� 	J ?HH2G�	D� #� ��GaG; I� ���]U�

�  #� I�G���C �F ��	�  &	�
, �F  ���GHHH2��  
�� oGJ

    +pG2�� Q
H��� �$� ��� � +�GH"��GH2�� X���� �]J

 I��F 	J +��GHHH2��  
�� q��R� #� +��,  � �5HHH2G�

�	U&�  �GZ	, g&��]� ��	O
"�  
2&k�
G" [5]. 

�

 
 ���$�G  

   ���� ����#	G�  �,��OD���6 VG"�" ��J�p; Q&� ��

40   �H*�� 5H���  �� ��� �r��� +�G"L���6 	F \F	>�

  ��	]HHH� 0��HC1 +��GHHH2��  
�� S�� �� �   @GTA

 KL	HH� XHHG;��; IY

HHH" � 0���YHHH" ��F�  �HHF �HH�

   �,��O���6 VG"�H" +�GH"L���640  �*�� +��
� �F

 ���Y6�  ��	]� 0��C) 	J�	]G, 0��C \F	>�2 �6	l� (

�&���. �� 5HHH2
&� �C�, XF	� �
D� KL	� XG;��; F �

   �� +�F I	J 0��HHH" �F +��HGHHH2��  
�� gH& +��
�

 +��F ��
�  � g]� �G,��GHH2�� K	��HH* #� 5[6	N�

  ���	HH"�F BGHH"� +�F I	J 0��HH" �F �D
&�  QG
a]J

  I�	��H�	H� ��F  � L	F �� 	J Q(�� � 	J  F�P[5,7] . 

 0���YH" YG�       �	A�" �Hl �  ���H26� �Hl 5GH*	�

�F +�G"� BG"� #� � �
��� DNA ��  	�	� �@�� �F��F

�
�  � 5[6	N� �
HH%GF 5�!HH" QG�	, � uO� �F ��

��� �U
� +	2�� I��F [10,11]  .  

 0��C1-  �,��OD��6 VG"�" +�G"L���640 �*��  

��I,-0�  +�
�  

5���  37  

�G"  2  

Q(��  22  

w& � =�  26  

�
"	%�  6  

Q,���  2  

�&���  1  

��
� ���  2  

K	O26  �; I�, ?&�"  4/0  

g]�  55/1  

gGF��D"� �G"�  04/0  

?&�" 5&�
G�  01/0  
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 0��C2- ���� I 	J�	]G, �&	�#�  

 
��,���   ��./��+,�-� 	�$�2�  ��+,�-� ��./ �3�4 5, 
0   

�J	�  0  0  

	]G, �1  ppm600  0 

	]G, �2  ppm450 ppm150  

 �	]G,3  ppm300  ppm300  

	]G, �4  ppm 150  ppm450  

	]G, �5  0 ppm 600  

*0,4 �J�+.� pH 

   K�YG�U, #� ��	O
"� 	F VG"�" #�  MR%� ���4�

�&��� 5���
D& B"	
�  DG�	D����4� VW" .10  ���

 .�HH� X4
� �HH%F X��� �F ����]� #�90   HH" =�  HH"

  .�&��� �6	l� VGH"�H" ���]� �F �>4�  q��R� VW"

��&��� 5���
D& !�	�  ���
D3�pH  0��N� X��� ��
�

  �	$
HH"� ��  �	$
J � �HH� ���� ���� pH I��� �
�

   +	HHH%� �� 5HF	HZ����  ���4�pH  B&�4, 	F01/0  ����

�� ������ [18] . 

  

�8�,�,� *�� ��$J/  

    � &	G]GH� I	J �&	�#� �	U�� 5�C I	J b�	HH�

 � �GHH2���;  ����  HHH"��F ���� �GHHH"� g&��
GF�	F�G,

.56�� 

  

 *0,4 �J�+.�+,�-�0    

    ���� +��#� Q&� �	U�� ��[
� �HF50  ���]� #� ���

�HH� Q$]J �  0!� +� �F � �HH� �
R&� Q3�� X��� ��

n-  �6	l� +�Y$J��&���   F�� �F f�y =�� +� #� �@F

 �
H2F ��  q��R� 5"� 	F �T,�� Q&�
P � �&����  �F

 K��24  ���� 5���  F  &	C �� 5�	"56�� #� �@F �

 f	HHH* K�� Q&��HHH� ��C 0!� �I#	HHH"  f�y �F �

���� 5HH"�F +� +#� !T� �� I�$&� ���F  X4

��HH� .

VWHH" ��� =� �	]� �� )60-50 ���$G
�	HH" �C�� (

 ���� ���� �HH�X�	� ��>F 0!� 	, ��HH� �GRT, ��) :

( ���; 0!�.  !�	� 0!� �D
&� #� �@F�HHH� �GRT, � �

 +��50   ���� ���$G
�	H" �C��56��  � ��� gHH%� 	,

 gHHH%� YG� +� �0!� +��	�  �	F K��HHH* �� �GRT,

� ����     I�	� f�y ����� �� .�H�	H]F  �	HF  F�P z46

 K�� �F ���]�15- 10 ��4G� ��  ��,	DG"� ����56�� 

� 	, 53	� Q&� �� ��HH� g
� f�y ��	F��   F�P ���]�

 +#� ?J ���]J �H� +#� #� ���� 5"�F +#� +� #� �@F �

  ?�  3	H� f�y �H&���  .�&� 5HHH"�F  F�P +#� 	, ��

�&	�#� 	�
��   �	U��  F�P I�� �GH2���; .�H� 30   "

   H"  �F gG
"� �GH"� � ��6���� q��R�5  ���  F�P

 �6	l��&���  � ��# ?J  F�� �F �� BG��, ��F�P 	,  

��  X� +����HH� VWHH"  +�YG� �F5/0   #�  HH"  HH"

  �6	HHl� +� �F ?GHH"	
;�&�& 0��N��HH�  Q&� {�� ��

 �GGc, ��# {�� �F �� BG��,��� �	� ����� �� � �F�R� q�

 �|�630   "  " �6	l� =��&���  B2P +� #� �@F �

 ���Y6� �
HH"	HH%� �HH� ��G, 0��N� {�� ���&��� ) �J

  ��	F �
H%GF �GH2���; +�YG� ��4P� 
%GF {�� K�� �

(��HH�  � K	O3�HH"�G, 	F �[� ���� 0��N� 5&	�� �� .

 ?&�HHH"01/0    ����� +��� ���� 	F � �H&��� �
G, 0	H���

�� �T"	N� �G2���; ��� �&# 0���6 X���[16] . 

��� �G2���; \TA ���6 0T"	N��&# ���%G�:  

���	�G2���; =
V	 × 	N × 1000

+#�	���]�
 

V  6�M� K	O3�"�G, ?U� =  

N ) K	O3�"�G, �
G3	��� =01/0 (0	���  
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 *0,4 �J�+.�K8
��,�
���,� +,��  

     ���� +��#� Q&� �	HU�� ��[
� �HF1  ���]� #� ���

�HH� Q$]J Q� q��R� �	$
HH"� zHH"�,  � Q3�� X���

 �
R&� .�HH�10    HH"  HH"n-  0��	,�F +� �F �6	HHl�

�&��� � Q� q��R� 	& VD,�� �	$
"� 	F �T,�� Q&�
P

��# ?J �F  ��H�  	F  F�� �F ���]� ��	M� 	,n-  0��	,�F

 ����� q��R� VWH"  ���� k�O&�
�	" �	$
"� X��� ��

 5H6��  � f	HHH*  &�� 0��N� ��J�F #	6 ��  TG��, 	,

 K	HHTG��, I�	HH� �HH� Q&�&# 0��N� � ��F 5HHH"�HHD&

 0��N�	���F  ���� �� QGHH%� �, 53	� �F.��F  0��N� #�

 +�YG� �F 5"�D& � f	*2  X��� ��  "  " �� �3�3

�
R&� ��� oG;  �H�  �2   "  " g&��
GF�	F�G, f�@�

   q��R�  F�� �F � �� �6	Hl� +� �F �GH"��&���3�3 . �

 �� �[� ���� q��R� I�	� QF 	& ��� =� �	]� X���

I�	� )60-50 ���$G
�	" �C�� K�� �F (1  ���� 5�	"

5HH6�� 	HHF ?� ?� 	HH�� ��F {HH��  F 0��N� ��HH
F� �� �

, +	G� ��  HH%
��� �Gr�3� +�3	� � �GHH"� g&��
GF�	F�G

 n����  K�� ��4P �J) ��� {�� �GGc,  U��	� {�� �F

Q&� QGF �
���   5]" �F 0��N� {�� ��	F �
H%GF ��

(�
�  � XG� IY���. �G"� g&��
GF�	F�G, +�YG� � ���]

   �����G� �� �GJ�H3� I� +�3	H� ���  �G� �	HHH"� �F

 �T"	N� ���]��&��� [17].  

��
0� ��>  

  I��F  n�" �	$
"� �� 	J VG"�" � HH2�  F	&#��

)&	� Q(�� 	F Q�  ��� I	��180  �F ����  
�	" �C��

 K��3 �HHH� n�HHH" �4G��.��  #� ��[
� Q&�F10  �O�

   �� 	J ���]� �� �HHH� ��	O
HHH"� ��H&� :#��� =	H&#��

    ����  �� :�&'; � {H�� �5H6	HF ��F �?@A �	HHH"��F

 �
J� ����  H"��F [11] . 2�  F	&#�� 5�C  :�� #�

   �HHH� ��	O
HHH"� (I� �>4� ^
;) gHG���HJ  J� ��]�

0��C)2.( 

 0��C2-  2�  F	&#��  

         #	G
��7  

      =�� �	G2F 

         #	G
��5  

        =�� 

         #	G
��3  

        z"�
� 

        #	G
��1  

          �F 

            #	G
��0  

        �F �	G2F 

                                #	G
��  

 2� I	J b�	� 

     ?@A  

     �F 

     56	F 

     {�� 

     ?@A  

  

*
�$/ L

 

   B3	� �� X&��
�	6 �&	�#� �	HHH"� �F �J�p; Q&�

 .�&��� ��C� ���D, �HHH" 	F  6�	HHHM, !�	� I	HJ ��A 

��F ��
�	6 �� I���� �&	�#�  �
,�	T� ��
�� ��
�	6 #�  

�� 0���YHHH" +��HHGHHH2�� 5 ) i>HHH"0� ppm150 �

ppm300�  ppm450� ppm 600 (  
�� ��
�	6 �

 �� KL	� XG;��; +��GHH2��5 i>HH" )0 �ppm150 �

ppm300 �ppm450 �ppm600 .(  	F 	J ���� YG3	H��

 ��Y6� ��� #� ��	O
H"� (SPSS)  ���� QG$�	G� �2&	4� �

  QD��� +��#� #� ��	O
HHH"� 	F 	HJ�&��� �	U�� �&�	4� � 

)05/0<p( .�� �
6�� �[� �� ���  
@� K��* �F  

 M8��.  

 M8��.pH 

   �� �&��� bRHH%� ���� 5HH"� �F ^&	
� �	HH"��F

�GZ	, �&	�#� I	J�	]G, F +�YG� �pH   A ��60  #��



67                 I	J +��G2��  
���Z� 0���Y" KL	� XG;��; �...        +	
2F	,/0�� ��	]�/��" ����1402 

 

 

  ��	6 �&	H�#��GZ	, ) ��F I���  
@�P>0.05(.  0	]��

   ��>HH" QGF �� ��� +	HH%� +��GHH2��  
�� I	J�	]G,

 �HH%� ��J	HH%� I���  
@� f!
�� I�	]G,�  g& �� �

.�HH

6�� ���� I�	HH�� ���� +�YG�pH  	HHF �HH>F�� ��

 	��  ��D� I�GGc, �J	� �F 5T2� ��� 0	]�� I	J�	]G,

  +�YG� +	�# 5HHH�'� 	HFpH  ���� I	J�	]G, �	], ��

�� +	%� �J	� �J	� �  "��F +�YG� �� �J	� �pH 

    	F �
&�HGHHH"� +�YG� �&�Y6� +� 0	HT�� �HF QG
a]J �

  #� ���  
HHH��� I	J ������6 �	], �� +	�# 5HHH�'H�

     
�� I	J�	H]G, #� ��	HO
HHH"� ?(�G�� 5HHH2G� �	H[
��

  5��� ��C� �
&�GHH"� �&�Y6� �	[
�� ?J #	F +��GH2��

  .��F +� #�  �	� YG� ^&	
� �� 

  
���]� �1-  �F �&	�#� I	J�	]G, �GZ	, QG$�	G� �2&	4�pH  #�� 	, �O* #��60  

 
 0��C3-  QG$�	G�pH �&	�#� I	J�	]G, �F w"	; �� 

�J	� 42/6 b �O* 60/6 a 

1T 47/6 a 15 49/6 b 

2T 46/6 a 30 50/6 b 

3T 45/6 a 45 40/6 c 

4T 44/6 a 60 26/6 d 

5T 45/6 a     

 

+,�-�0  M8��.  

    X&L� #�  D& 5HHH��� �� �GWG3 +�GHHH"��GHHH2��

  .5HH"� I����$� ����  A �� 5HH��� 5GOG� B&�R,

 ��C�F �F �U
� 5HHH��� �� ��#� I	J 0	D&��� ��HHH��

 0�1HHH2� K	TG��, Q&� �� ��HHH�  � 	J �GJ�3� +���

 {�� �� �GGc, �  F�P �	HH26 ?@A �@HH"�, � :�
HH2�

 �

2J 5���[13] .  

  RHH%� ���� 5HH"� �F ^&	
� �	HH"��F �� �&��� b

 i>HHH"�� �&	�#� I	J�	]G, �GZ	,1  +�YG� �F �HHH*��

 ) �
HHH�	F  � ���  
@� �HGHHH2���;P<0.01.(  0	]��

  A +��GHHH2��  
�� I	J�	]G,60  �� ��� +	HHH%� #��

  
�� f�HHHM� ���) �J	HHH� �	]G, �F QG$�	G� Q&�,L	F

  q�F�� QG$�	G� Q&�
]� � 5��� e	M
�� (+��GH2��

  �HF5T    I�	H� �H�ppm600    � ��F KL	� XHG;��;

a a a a a a
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   ���GHHH2��  
�� IL	F K��� XG3�F Q&� �H� ��HHH�	HF 

 0	]�� 	F .�HHH�	F  � KL	� XHG;��;  �&	�#� I	J�	]G,

   ���� +	HHH%� �J	� �OHHH* #�� �� �GHHH2���; QG$�	G�

 I	J�	]G, 0	]�� �� I��>F1T �2T �3T �4T  �5T  �F

�J	� BC�� BG,�, 22 �26 �59 �56  �59  I�HH*��

��; +�YG�  �F 5TH2� �GH2� ���]�  #�� �� ����� �J	HH�

15   I	J�	]G, 0	H]��1T �2T �3T �4T  �5T  BG,�, �F

 �J	� BC��21 �21 �30 �33  �37  +�YG� I�HH*��

�F 5T2� �G2���; ���]� �� �� ����� �J	� #30  0	]��

   I	HJ�	H]G,1T �2T �3T �4T  �5T    BC�� BHG,�, �HF

 �J	�5 �28 �26 �36  �41  �G2���; +�YG� I�HH*��

 �F 5HTHHH2� ���]�  #�� �� ����HHH� �J	HHH�45  0	]��

   I	HJ�	H]G,1T �2T �3T �4T  �5T    BC�� BHG,�, �HF

 �J	�9 �39 �43 �43  �46  �G2���; +�YG� I�HH*��

�F 5THH2� ���]�  �� �� 5&	�� �� � ���HH� �J	HH� #60 

    I	HJ�	H]G, 0	H]��1T �2T �3T �4T  �5T   BG,�, �HF

 �J	� BC��13 �40 �45 �46  �48  +�YG� I�HH*��

  �F 5TH2� �GH2���; ���]�    � +	%� Q&� .���� �J	H�

   Q&�  A �H� �HJ�60    #� )�	� �&	�#� I	HJ�	H]G, #��

  ����HHH� �@3	>� ���� I	J ���]� �� �GHHH2���; �HG3�,

  52G� �	[
�� #� ��� +	�# 5HH�'� 	F �GH2���; �&�Y6�

 	]G, Q&� 	H�� +�YG� �

HHH2���, �� ����F �&	�#� I	J�

  A .�HH
J� ���� QD]� �HH� Q&�, QG&	HH; �� �� �&�Y6�

 ����  � �G3�, I��#� I	�3	D&��� +�G"��G2�� �
���

   �F +	"� BG"� I	�HH%
��� I�H2D& ��

� S��H� ��

   I	�3	D&��� Q
����F 	F 	����G2��  
�� .�

H2J 0��H"

&� �F +��� +	&	; h�	F I� �>"�� ��#� 	�%
��� ��GU�# Q

 �+	HH���� +����GHH2�� 	F �$&� I�HH" #� � ���HH�  �

  �� Q&� #� ��

�  � �	�� �� �G,��G2�� I	�%
��� �&	H"

  ��  &�YHH" �F �4� �&	�#� Q&� I	J�	]G, #� ��	O
HH"�

   ���� ��#� I	J 0	HD&��� =�R� K��Z� �J	H�[13] #� .

   D&  &�'(���� �� 	����G2��  
�� ��F�	� �$&�  &�H"

#�  � 	J�WG3 �&	HHH2�� +��� �
� I	�HHH��� Q&�,�Z��

 Q&��F	HH
F � I�HHGWG3 I	HHJ�'HH( I���HH�$� �]� �&�Y6�

 .5"	��� I� �&'c, �  2� 5GOG� �J	� #� I�G���C

 +��
� �F +��GHH2��  
�� � D&k�3�GF ?
HH2GHH" g& ��

 �&	HH2�� XF	� ��	� �� ?� 5[�( ��  
�� �� I� ��	�

�� +� +�GHH"��GHH2�� ��HH�	F �
HH��� ��C�  XF	� ��A �F

  �
�  � 5@�	]� +� #� 	& �#����  � �G�	H, �HF  �C�, 

[14,15]. 

 

  
���]� �2- �O* #�� �� �G2���; QG$�	G� �F KL	� XG;��; � 0���Y" I	J�	]G, �GZ	, QG$�	G� �2&	4�  
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 ����]�3-  XG;��; � 0���Y" I	J�	]G, �GZ	, QG$�	G� �2&	4�#�� �� �G2���; QG$�	G� �F KL	� 60 

 0��C4- �&	�#� I	J�	]G, �F w"	; �� �G2���; QG$�	G� 

�J	� 542/0 a �O* 30/0 d 

1T 465/0 b 15 35/0  c 

2T 367/0 c 30 39/0 b 

3T 317/0 d 45 42/0 a 

4T 306/0  d 60 44/0  a 

5T 288/0 d    

  

M8��.  ��$J/TBA  

   �� �&��� bRHH%� ���� 5HH"� �F ^&	
� �	HH"��F

�GZ	, �&	�#� I	J�	]G, ��  i>HH"1  +�YG� �F �HH*��

 ) �
�	F  � ���  
@� g&��
GF�	F�G, �GH"�P<0.01.( 

   A +��GH2��  
�� I	J�	]G, 0	]��60  ��� +	%� #��

   
�� f�M� ���) �J	H� �	]G, �F QG$�	G� Q&�,L	F ��

  &�
]�� 5��� e	HM
�� (+��GH2�� q�F�� QG$�	G� Q

  �HF5T    I�	H� �H�ppm600   � ��F KL	� XHG;��; 

 �HHH�	HF   ���GHHH2��  
�� IL	F K��� XG3�F Q&� �H� �

 � KL	� XG;��; .�HHH�	F 0	]�� 	F  �&	�#� I	J�	]G,

 QG$�	G�TBA�� #�� ��� +	HH%� �J	� �OHH* � I��>F

 �� ��#��  I	J�	]G, 0	]�� �OHHH*1T �2T �3T �4T  �

5T   �J	� BC�� BHG,�, �HF 35 �37 �49 �59  �76 

 +�YG� I�*��TBA �F 5T2� ���]� ����� �J	�  ��

 #��15    I	HJ�	H]G,1T �2T �3T �4T  �5T   BG,�, �HF

 �J	� BC��26 �30 �41 �51  �59  +�YG� I�HH*��

TBA   �F 5TH2� ���]������ �J	� ��  #��30  0	]��

   I	HJ�	H]G,1T �2T �3T �4T  �5T    BC�� BHG,�, �HF

�J	� 34 �39 �46 �50  �57  +�YG� I�HH*��TBA 

�F 5THHH2�  ���]����HHH� �J	HHH�� �� #�� 45  0	]��

   I	HJ�	H]G,1T �2T �3T �4T  �5T    BC�� BHG,�, �HF

�J	� 24 �36 �37 �51  �53  +�YG� I�HH*��TBA 

 �F 5THH2� ���]��� 5&	�� �� � ���HH� �J	HH�  #��60 

   I	HJ�	H]G, 0	H]�� 1T �2T �3T �4T  �5T   BG,�, �HF

 �J	� BC��29 �42 �41 �50  �58  +�YG� I�HH*��

TBA  �F 5TH2�  ���]�  .���� �J	H�  �>F�� QG]J ��

) +��	D]J � ��;  
G2�1391 �� ����]� :��Y� YG� (

b�	� I	J�G"� � �G2���; ��G"� g&��
GF�	F�G, I	J

���]� ��#� =�P 
�� I�	� I	J 	F �2&	4� �� +��G2��

 �J	HH� ���]�+	�# �]J �� �
]� I���	
@� XDHH� �F 	J

��F [19].  
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���]� �4-  QG$�	G� �F KL	� XG;��; � 0���Y" I	J�	]G, �GZ	, QG$�	G� �2&	4�TBA �O* #�� ��  

  

  
���]� �5-  QG$�	G� �F KL	� XG;��; � 0���Y" I	J�	]G, �GZ	, QG$�	G� �2&	4�TBA  #�� ��60 

  

 0��C5-  QG$�	G�TBA �&	�#� I	J�	]G, �F w"	; �� 

�J	� 38/62 a �O* 6/22  e 

1T 82/43 b 15 34/7 d 

2T 80/38 c 30 41/7 c 

3T 75/35 d 45 6/46 b 

4T 91/29 e 60 51 a 

5T 20/25 f    
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��> ���8J
�  

     �� �&��� bR%� ���� 5H"� �F ^&	
� �	H"� �F

  � {�� �56	F ��F �?@A K	OHH* X�	HH�)  HH2�  F	&#��

  
@� f!
�� �&	�#� I	J�	]G, QGF �� ( �� :�&';

 .������ +	HH%� �J	HH� 	F � �$&�D& 	F I���  +	HH%� Q&�

   � 0���Y" I	J +��GH2��  
�� �� 5H"� Q&� I ��
J�

   HHH2� I	J  �p&� ��  ���
P K�	O, KL	� XHG;��;

   �� Q&� ���

�  ]� �	HU&� 	HJ�	H]G,  
&Y� ����,  � �

 K�� 	F 0�MN� g& �G3�, I��F��	F �
%GF I�	���	� .

 0��C \TA6  ��	���C ��>F 5OHH* �J K��GGc, �
���

 I��F  
@� ��	6 +� �F �C�, 	F �� ��&��� bR%� I�

.��	F  � 5O* �J 

 	
+O6- ��> ���� ��0,,P� !<$��  

  

  

  

  

  

  

  

  
����]�6-  �� :�&'; QG$�	G��F KL	� XG;��; � 0���Y" I	J�	]G, �GZ	, QG$�	G� �2&	4�  
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 0��C7- �&	�#� I	J�	]G, �F w"	; ��  2� K	O* QG$�	G� 

 
?@A  �F  56	F  {��  

 :�&';

 ��  

�J	� 3/6 a 3/6 a 3/6 a 3/6 a 3/6 a 

1T 7 a 3/6 a 3/6 a 7 a 7 a 

2T 3/6 a 7/5 a 3/6 a 3/6 a 3/6 a 

3T 7 a 7/5 a 6 a 7 a 7 a 

4T 3/6 a 7/5 a 3/6 a 3/6 a 3/6 a 

5T 3/6 a 7/5 a 3/6 a 3/6 a 3/6 a 

�8�G. *0,4 !R,�.  

 \G4N, Q&� ��  
�� �Z�  � 0���YHH"  ���GHH2��

    � �
6�� ����  HHH"��F � �@3	H>� ���� KL	H� XHG;��;

� K��GZ	, ���� �F 	��� 5Td +�G"��G2�� 5��" �J	�

��G2�� �� 	U�� #� �5"� ��G"� K	TZ� �F 	J�GWG3" +�G

 I� ���]U� 0	T�� �F 	J�GWG3 	J ?HHH2G�	D� #� ��GaG;

�F ��	�  &	�
, �F  ���GHHH2��  
�� oGJ � �J�  � n� 

 +�G"��G2�� X���� �]J #� I�G���C Q
����$� ��� �

��R� #� +��
G� �5HH2G� +pGHH2�� 	J +��GHH2��  
�� q

 g& �	U&� I��F �GZ	, ��� ��	O
"�  
2&k�
GH" [19, 

20]  5N, 0���Y" �
�	�  @GTA I	J +��GH2��  
�� �

 ��A �HHF Q]&�  @GTA I	HHJ +��HHGHHH2��  
�� +��
�

  ���� ��	HO
HHH"� ���� I� ���
HHH2� .��� �H
6�� )��� ��

 � �
���  �	A�" �l �  ���26� �l 5G*	� 0���Y"

�F +�GHHH"� BGHHH"� #�DNA   	�	� �@HHH�� �F��F ��

  �
�  � 5H[6	HN�9] �[10.  �� I�J��HHH� �QG
a]J

   I	J +��G2��  
�� #�  
( I	J ?&k� �� 5H"� 5H"�

   �  &�# +	A�HH" �	��&� #� �� +	HH2�� 5�!HH"  @GTA

   �
]� BH�� I����� I	HJ I�	H]GF  ��#����  � �>� �F

[14].   XG;��;  ���GHHH2��  
�� ���� ��  &	HU�� #�

   Q&� #� ��	O
"� 	F �'3 �5H"� ��GH"� K	TZ� �F YG� KL	�

 	���  ���GHHH2��  
�� �GZ	,  F	&#�� �F ��!� �BG��, ��

  #� +��,  � 	J�GWG3 +�GHHH"��HGHHH2�� #� I�G���C ��

F �C�, 	F .��F ���F YG� 	���  HHH%RF 5�!HHH" e��� �

I�	� �� I�	]G, �� ���� 5HHH"�F ^&	
�ppm  150 

 � 0���YHH" +��GHH2��  
��ppm450  +��GHH2��  
��

  ^&	
� �@3	>� ���� K	OHHH* �d�� �	T&�4, KL	� XHG;��;

��  F��>�   5GHHH*	� �A	RF Q&� �� �

HHH��� 0	T��HF

 ���F ?J �	
� �� +��GHH2��  
�� �� Q&�  
HH2&k�
GHH"

  +	%� \G4N, Q&� #� XHH*	� ^&	
�  �� ��>F 	�� .5H"�

 �	]G, �� ���ppm 600  KL	� XG;��; +��G2��  
��

    �F �� �UG
� Q&�
�F �@3	H>� ���� K	HOHHH*  �	H], ��

2��  
�� K��� 5�� �F Q&� � �
��� 0	T��F  ���G IL	

 ��� h�	F �� ���F 0���Y" 	F �2&	4� �� KL	� XG;��;

   I�	H� �	H]G,ppm 600    	F �>F�� �� KL	H� XHG;��;

 I�	� �� I�	]G,ppm 150  � 0���YHH"ppm 450 

�J� +	%� �� I�, =��>� ^&	
� 5"� KL	� XG;��; � �

  � I�]N��GHHH� zHHH"�, ��HHH� �	U�� \G4N, ^&	
� 	F

 ���� 54F	>� +��	D]J[21] .  
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Abstract  
Meat products are very prone to Oxidative spoilage. Lipid oxidation is one of main factors that are 

responsible for bad flavor and reducing quality of meat products. This oxidation would takes place due to 

the destruction of fat-soluble vitamins and fatty acids. This study has been conducted to investigate the 

effect of sesamol and propyl gallate as antioxidant agent on lipids oxidation in sausage. The details of the 

samples in this research is following, control sample without any antioxidant material, T1 contains 600 ppm 

sesamol and without propyl gallate antioxidant, T2 contains 450 ppm sesamol and 150 propyl gallate, T3 

contains 300 ppm sesame and 300 ppm propyl gallate, T4 contains 150 ppm sesamol and 450 propyl gallate 

and T5 contains 600 ppm propyl gallate without sesamol anti-oxidant. Tests were conducted with 3 times 

replication in all steps. Evaluated characteristics have been contained results of peroxide, TBA and pH in 

day 0, 15, 30, 45, 60respectively.Sensory evaluation was also conducted at the end of the tests. Levels of 

Peroxide and TBA were increased with increasing time, however, this increase was higher in control sample 

and it was determined that pH. Levels of chosen samples have not been changed in comparison with control 

sample but after passing of time, levels of this character decreased in all samples and control one. It can be 

concluded that 600 ppm anti-oxidant propyl gallate, have shown the best results on most evaluated 

characters.  
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