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�O05f5N ��+). 
 9�H�(�
 %�O 3g5M(� &.1)ROS &.7�hI (

H�(�
 �&5�+7 J�� ",X�) 0�'MO �OBrannan and Mah, 

2007 .(H�(�
 7�hI�`5O�2 � )5!�05M(� %�O"U � �O 

%
I&: �&5@c 
 %7�� 9�).� �� &��2 K�&55 ! ����

 � i),D2�+3I "2) �)�Ganhao et al., 2010 .(�X � 9P

 05N)!I&: 
 9�).��
"'�). %�O/  J�� HO�( 9�V

"+�
]:� 7� K�&55 !�#2 %�O"'+I 95X�@ �� "-) "+�05M(�

 %)S"2 ���E'���)� )Danka et al., 2007(.  i),D2�+ K�&F�

"'+I3�05M(�7� "-)�#2 %�O H�V �,�V ����� /"��7

 952)�M23�U&� 
"'+I �� 3�M1� &5F\! J5�`�O 
 "��7-

(�3�05M"P5LU %�O 9:�� 3)5��05M(� ".0+��7�� %
 

"'+I 7� ���E'�� �7
&2� �( 9�� �0� j-��3�05M(� %�O

"'+I J�]6��V 3�)�- �� "P5LU3�05M(� "-)�#2 %�O

 �)� �5X)!)Sakanaka et al., 2005.( "'+I3�05M(� �� �O

��1��� �0+&� J5� 7� 3�)�-"2 k�- ��7I %�O0��(/ ��1���-

"2 j-�� ��7I %�O�)1N)2 �! 0+)� �� 0��5L� ^5�I �O

 J�� &��&� � �5N
� l�:� �( 0�O0� 9�� 7� � �)@ �&1,�-

!^�&$"'+I �0�- &� )5!�05M(� %�O3�05M(�9�� �O 

)Valko et al., 2006.( ��#- 3�
]:� K�&F� �� "O�5. %�O

_)@ 9�). 95E5( &� "���h �&5V
�. // 0�E�). 
 ]� /

)V�V"'�). %�O �� ��&'M. )U %� �&S �PN�D2 �)2

.9�� �':&. 0+�&( >�]. J5RR[2 ��527 J�� �  7� ���E'��

0�+�2 "+�O�5. /%�27 /]L� %�b J*�
I  
 "O)( �+)� &��2

 �� 9�). 3)5��05M(� HO�(���E'�� ��6�O �� �  �&5V

"���h  ��+I"2�)� )Nieto et al., 2012; Solomakus et 

al., 2008; Botoglou et al., 2003; Mirshekar et al., 

2009; Simitzis et al., 2008;(. �:&@2  �N�� A� "O�5.

�( 9��  %�����)2 "'+I3�05M(� �ENI 0�+�2- 05�� /�
&:)()!

 /3)5!�!),. /A5�)1�I�62� 3  ��]+I)( 
Q10 "2) 0���Liu 

et al., 2000.; Changizi-Ashtiyani et al., 2013.(  ��]+I)(

Q10 "'+I A� 3�)�- ��&� � %)S 3�05M(���1��� 9���-


 ��7I %�O "'+I &��� 05N)!3�05M(� km2 %05,( %�O

                                                           

1. Reactive Oxygen Species 
2. Portulacaoleracea L. 
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E  
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 l
&� 7� 
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"2 %&5.),V "�&b) 0�(Changizi-Ashtiyani et al., 

2013 .("'+I 95Pn
 �)L�� J5�`�O05M(�30� "+�  ��

��1��� HO�( 
 ��7I %�O��RN% ��]+I"'+I %�O �� "+�05M(�

 �)V
 k5N� J5+)!42 
 3)5!�!),. � �:&@ �0� >�].

 9��)Dkhil et al., 2011; Rodriguez et al., 2004(. 
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&'M,( /"+�05M(�
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J5d!
&�)f5N9�� �0� >�]. �&� %�O )Changizi-

Ashtiyani et al., 2013(. 0�b&O "'+I 95X�@ "+�05M(�
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 0� 9*( 3�'�t 3�'�&�� � �PN�D2 J�� � ���E'��

"O0,. �,W&2 �� 305� 7� x� / J�&'*5� �( "+�27

9���� � ",�: K�L5(&!y )Dkhil et al., 2011(/  �� ��5.

 A*@ 7� x� 
 0� 9���&� k2�( )U30�  � 
 ���� �

��7I %�)O0� i�5�I /  �:�n� �&5V �� 
0��&. K�L5(&! .

 "��5�5� �:&@ ��5. �&5V %�]V� 
 /��@ &L5: /��@ J5d!
&�)

��@ &'M(�@  ]5+ 
%�)'[2  /&EM: /�5M,() "+0P2 ��)2

( 
 ��0� /�5��'�,(&  >
 ��)2000 (AOAC 
 NDF  ��

 >
)1999(Van Soest et al.  .0� �L��[2  kX�W Y��'+

5. ]5N�+I 7� �
0V � �:&@ ��2  .9�� �0� >�]. %z&+�

�7�0+� 7� x� �:&@ ��5. �M5N)��'2 k��S ��5. K�L5(&! %&5.

 "+)5�&. Kt��P2 7� ���E'�� �� /"L�&R! ��]�! >
 ��

)�N��P2 1) 0� ��7 J5�$! (Alvarenga et al., 2011(:  

 �N��P21 :  

ME= 4101.33+ 56.28 (EE) - 232.97 (Ash) - 24.86 
(NDF) + 10.42 (ADF) 

�
0V 1 - �h �&5V {�]V� "�� �����&� ���E'�� �)2%�
&� %�O  
Table 1. Ingredients of the basal diets in fattening lambs 
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Table 2. Chemical composition of dried purslane powder and ingredients of basal diet  

  

  

  

  

 
 
 
 
  

  

  

  

  

  

(as fed basis) % Ingredients 

35 Dried alfalfa 
15 Wheat bran 
0 Dried purslane powder 
31 Barley grain 
7.5 Corn grain 
9 Cotton seed meal 

0.7 Calcium carbonate 
0.5 Premix 
0.5 Salt 
0.8 Sodium bicarbonate 

Amount  Chemical composition  

1022 Metabolisible energe (Kcal/Kg DM) 
16.00  Crude protein (%)  
11.00 Crude fiber (%)  
20.20 NDF (%)  
13.4 ADF (%) 
6.22 Ether extract (%) 
13.16 Ash (%) 
2.97 Calcium (%)  
0.15 Phosphorus (%)  
2.12 Potasuim (%)  
2.40 Sodium (%)  
1.38 Choloride (%)  

energy and nutrients Composition of basal diet 
2.46 ME (Mcal/Kg) 
14  Crude protein (%) 

4.60 Calcium (%) 
2.12 Phosphorus (%) 
2.20 Calcium/phosphorus 
34 NDF (%) 
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 "!)X x1,f�( %)+ i�V 3�]52 &� H��27I J�� .0+0�

H�(�
 7� kX�W ~+ �)1N)2 A� 3)N�2%�05|0NI )MDA( 

�� �)1N)2 
� A�)'5���)5! 05�� )TBA( .9�� �)'�� 

3)N�2%�NI %�O05M(�&�
05O ��]�! ",X� �)#[2 05|0

.9�� "�&b �+)�+ �X4@ )U �� )�W � �O8 ",52 &'5N

 �),[25 0X�  
 05�� A5'�� 
&,( %&!5 ",52 &'5N8/0 

0X�  3z)�O �0� �,5!)� J|)N)! "M(
05O 
 0+0�

 kX�W w),$2 K02 ��15  
� �� �R5S�7000 2� 
 %�4 

"'+�� �V���&. �&'+��:)z)2 .0� �&'+�� 7� x�:)z) 5/2 

",52 �� J�&�7 ��t 7� &'5N5/1 ",52 �),[2 7� &'5N8/0 

0X�/ 2- )G�2 �� 
 �0� w),$2 05�� A�)'5���)5!

 K02 �� H�(�
 9:&*5�30 %�2� � �R5S� 70  �V�

"'+��0�':&. �&S ��&. )Botsoglou et al., 1994( .x�  7�

 7� ���E'�� �� kX�W x1,f�( i�V 3�]52 3)5���)1+�

&'2)':)'1f�� ��6'��3  �
�  �)2 �)U532  
600 &'2)+�+ 

                                                           

1. Thiobarbituric acid reactive substances 
2. KUKUSAN, H-200n, Dik-3540 
3. Biochrom, Libra, S22 Uk 

 9G,h 
 0� �0+�)@TBARS  &�7 �)2&: 7� ���E'�� �� J55P!

0� )Heat and Paker, 1968(. ���� 9���+ � K)X �� �O

 �&.)+�+� 0� >�]. 9�). �&.0+ .  

 �N��P22 :  

 =)n Mol/g(  9G,hTBARS 9�). �  

1000 ) ×155 � i�V 3�]52)/600  &'2)+�+–  3�]52

 � i�V532 (&'2)+�+(  

5P! )G�2 ��5 3�]52 JpH  /9�).5 �+)�+ 7� �&. %�O

�'�� 9�).  ��45 ",52 K02 �� &DR2 iI &'5NA�  �R5S�

 xf� 
 �0� 3z)�OpH  �� ��+IpH "N�'5��� &'2 (Inolab, 

Germany) ��0+�'�� ��� "��O pH  %�O7  
4 �7�0+� %&5.

 0+0�(Sallam et al., 2004) .�7�0+� %�&�9�)U %&5. 

9�). /A� �+)�+ 7� 9�). �&. 7� ���E'�� �� 
 0� �0V �O

 >
Vacum–Oven  K)X �� 9�). 9�)U %)'[2

�+)�+ .0� 3�5� 0X�;� 7� x� �O K02 �� "��*.16-14 

 3
I � 9-��103 "'+�� �V�. 0X� 
 0�':&. �&S ��&

3I 9�)U0� J55P! &�7 �)2&: 7� ���E'�� �� �O )Corzo et 

al., 2009(:  

 �N��P23:      

                             9�). 9�)U 0X� =  

100  × 3
I 7� 0P� 9�). 37
) /9�). �5N
� 37
)– 

N
� 37
 ((9�). �5  

%�&� 95N)��'2 "�&� "+)@ %�O 7� /H��27I �
� 3���� �

�&� "2��! "+�&. 0�
 7� �( �O12  �!14  kLS 9-�� �0-
 7�

 aLX "���h3)@ /0�'��� �&S �'��+ 9N�W � ���+� %&5.

�� 
 0� �N)N 7� ���E'��J,5!� %
�W %�O%�J52I�&'!A5'��-

 05��)EDTA(  
 0� kR'�2 ��6*��27I �� �,X�:4� 3�]52

�
&'M,( /](),. %&! 
 0�&M5,. ���4�95( 7� ���E'�� ��-

 
 3)27I T�� 9(&� "X�#'@� %�O k�PN� )'�� u��D2

 �0+7�� 9(&��� ��6'�� �7�0+� &'2)':)'1f��0� %&5..  

����95N)��'2 %�O+)@ %�O 7� ���E'�� �� " ��
GLM �&+-

%�2I �]:� SAS v42�( C&U ^N�S �  ":��#!��]�! �)2  


k5,[! 2I0�':&. �&S %� )SAS Institute, 2000(. ��]�! 

���� �� w)�&2 %�OpH
 9�)U 0X� /  )5!�05M(� K�LF

9�). 3�27 �>
 �� B,'$2 %�O �7�0+� %&5. �&1! �0�

3�27 0W�
 � ]5N�+I 0�0+%�&� . "�&�  0+
 &���R2 �� ;���
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"D@ K�&F� �� ��5! K�P�&2 l)��2 /�&5V �� �:&@ 3�
]:� 

)L( ) �
� �V� 
Q( E! 0+0� A51 
J56+�52 �M��R2 �� �O

"()! 3)27I 7� ���E'�� 0� ���+�. 

7/�%( 8�� ! 

 %�&1,�- K�5X)#@ �� �D�� � �0� �|�� Y��'+ �� �V)! ��

) /":&#2 _�)@ 3�]52 /�+�7
 37
 H��]:� 3�]52 ^�&n 


 k�0L!"���h ( �
0V �3/  � ":&#2 _�)@ 3�]52 k(


��  �� &��2 
 9:&. �&S "*��27I %�O��5! &5F\! 9[!

 H��]:�"�P2��% ��5! �  %
�W15  �:&@ 0X� �

0� 0O�� �
&. �� �M��R2 )05/0P<(.  �b&.� 7� ���E'��

�:&@ ��5. K
�E'2 C)D� �+�7
 37
 H��]:� �� &��2 &'*5� 

"�P2 K
�E! 9M+�)'+ �2� 0� 0O�� �
&. �� �M��R2 � %��

� �O��5! J5� � 0�( �����"�P2 q4'@� J5�`�O . %��

 "*��27I %�O��5! J5� � _�)@ k�0L! ^�&n �� �D�� �

 .0*+ �0O�*2  

  

 �
0V3 - &F� �:&@ ��5.  37
 H��]:� /_�)@ q&#2 &� 30� k�0L! ^�&n 
"���h �&��O  �60 %0���
&� �
� 7
  

Table 3. Effect of dried purslane powder on feed intake, body weight gain and feed conversion ratio of lambs in 60 
days fattening period 

Treatments Feed intake (g/d) Body weight gain (g/d) Feed conversion ratio 
0% Purslane 1485.70b 211.33 6.55 
5% Purslane 1476.53b 224.42 6.86 
10% Purslane 1564.32ab 228.54 7.03 
15% Purslane 1627.22a 228.48 7.17 
P-value 0.0009 0.3151 0.4526 
SEM1 18.554 3.659 0.129 

Orthogonal polynomial analysis    
Linear 0.023 0.112 0.641 
Quadratic 0.089 0.615 0.282 
Means with different superscript letters in the same columns and section are significantly different (P<0.05). 
1. Standard error of means 
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Table 4. The main effect of dried purslane powder and time on meat quality characteristics in different time storing 

 

Means with different superscript letters in the same columns and section are significantly different (P<0.05). 
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Parameters pH Moisture (%) TBARS (ng/g) 
Treatments    
0% Purslane 5.63±0.093 64.91±1.48 127.07a±1.61 
5% Purslane 5.62±0.093 65.08±1.48 98.36b±1.61 
10% Purslane 5.65±0.093 65.33±1.48 81.99c±1.61 
15% Purslane 5.62±0.093 65.75±1.48 79.41c±1.61 
P-value 0.9945 0.9803 0.0001 

Orthogonal polynomial analysis 
   

Linear 0.8525 0.8232 0.001 
Quadratic 0.834 0.980 0.379 

Time (day) 
   

60 5.63±0.081 65.87±1.28 71.43b±1.39 
120 5.65±0.081 65.12±1.28 107.72a±1.39 
180 5.62±0.081 64.81±1.28 110.98a±1.39 
P-Value 0.9733 0.8364 0.0001 

Orthogonal polynomial analysis 
   

Linear 0.921 0.510 0.001 
Quadratic 0.813 0.875 0.010 
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Table 5. The interaction effect of dried purslane powder × time on meat quality characteristics in different time 
storing in freezer 

 

Treatment Time (day) pH Moisture (%) TBARS (ng/g) 

0% Purslane 60 5.65±0.162 65.50±2.57 97.12bi±2.79 

 120 5.65±0.162 65.00±2.57 141.14a±2.79 

 180 5.60±0.162 64.25±2.57 142.95a±2.79 

5% Purslane 60 5.64±0.162 65.75±2.57 69.00d±2.79 

 120 5.66±0.162 64.75±2.57 111.47c±2.79 

 180 5.56±0.162 64.75±2.57 114.62c±2.79 

10% Purslane 60 5.62±0.162 66.00±2.57 60.61fj±2.79 

 120 5.65±0.162 65.00±2.57 89.58bek±2.79 

 180 5.69±0.162 65.00±2.57 95.78belm±2.79 

15% Purslane 60 5.61±0.162 66.25±2.57 59.00hj±2.79 

 120 5.63±0.162 65.75±2.57 88.69gkl±2.79 

 180 5.62±0.162 65.25±2.57 90.55gkl±2.79 

Means with different superscript letters in the same columns are significantly different (P<0.05). 
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Table 6. Effect of different levels of dried Purslane powder on some blood metabolites (in plasma) in lambs 

Glucose 
(mg/dl) 

Triglyseride 
(mg/dl) 

Cholesterol 
(mg/dl) 

Treatment 

55.02 37.41a 77.01a 0% Purslane 

54.05 35.35b 76.25a 5% Purslane 
55.24 24.05c 56.97b 10% Purslane 
55.58 18.87d 53.14c 15% Purslane 

0.445 1.991 2.823 SEM1 

0.8252 0.0001 0.0001 P-value 
   Orthogonal polynomial analysis 

0.871 0.001 0.001 Linear 
0.377 0.001 0.001 Quadratic 

Means with different superscript letters in the same columns and section are significantly different (P<0.05). 
1. Standard error of means 
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Abstract  

This experiment was conducted to investigate the effect of different levels of dried powder Purslane (DPP) on 
performance, meat quality, meat oxidative stability and some blood metabolites in Torki Qashqai male lambs. 16 
Torki Qashqai male lambs 3 months (with 22±0.46 kg body weight) were randomly divided into 4 groups and were 
fed of diets containing different levels of 0 (control), 5, 10 and 15% DDP for 60 days. The results showed that the 
use of different levels of Purslane were not significant effect on growth performance on 60 days of fattening period. 
pH and moisture of meat on different storing times (60, 120 and 180 days) were not affected by treatments and time 
(P>0.05). TBARS levels in lamb meat increased linearly with increasing storage time (P<0.05). Lamb fed with 
different levels of DPP significantly had lower TBARS compared to control groups (P<0.05). Both of these 
treatments have lower TBARS than the control group (P<0.05). Inclusion of higher amount of purslane in diet led to 
linear decrease in production of TBARS in period of meat storage (P<0.05). Inclusion of higher content of purslane 
in diet led to linear decrease in blood cholesterol and triglyceride content (P<0.01), but did not affect on blood 
glucose content (P>0.05). In conclusion, inclusion of 10 percent DPP in lamb diet improves meat oxidative stability 
and 15 percent DPP caused more reduction in blood lipids. 
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