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Table 1. Composition of experimental diets based on corn or sorghum during the starter (0-10 day), grower (11-24 day) 
and finisher (25-42 day) phases 

Ingredients 
Starter Grower Finisher 

Corn Sorghum Corn Sorghum Corn Sorghum 
Corn 47.72 - 56.56 - 66.23 - 
Sorghum - 47.42 - 56.20 - 65.63 
Soybean meal (44% CP) 42.66 42.34 35.81 35.44 28.02 27.60 
Soybean oil 4.74 5.24 3.20 3.80 1.63 2.32 
Dicalcium phosphate 1.85 2.06 1.75 2.00 1.71 2.00 
Oyster shell 1.34 1.20 1.15 0.98 1.15 0.95 
Common salt 0.54 0.56 0.52 0.53 0.49 0.51 
Mineral Permix† 0.25 0.25 0.25 0.25 0.25 0.25 
Vitamine Permix††  0.25 0.25 0.25 0.25 0.25 0.25 
DL-methionine 0.35 0.37 0.25 0.28 0.24 0.27 
L-Lysine HCl 0.30 0.31 0.26 0.27 0.21 0.22 
Total 100 100 100 100 100 100 
Nutrient composition (calculated) 
ME (kcal/kg) 3000 3000 3000 3000 3000 3000 
CP (%) 23.31 23.31 20.95 20.95 18.28 18.28 
Met (%) 0.69 0.70 0.57 0.58 0.53 0.54 
Lys (%) 1.51 1.50 1.31 1.30 1.10 1.05 
Met+Cys (%) 1.06 1.06 0.91 0.91 0.83 0.83 
Arg (%) 1.52 1.52 1.34 1.31 1.13 1.10 
Ca (%) 1.05 1.05 0.94 0.94 0.91 0.91 
Available P (%) 0.50 0.50 0.47 0.47 0.45 0.45 
Na (%) 0.22 0.22 0.22 0.22 0.21 0.21 
† Supplied per kg of diet: Fe, 100 mg; Zn, 169.4 mg; Mn, 198.4 mg; Cu, 20 mg; Se, 0.4 mg; I, 1.98 mg.  
††  Supplied per kg of diet: vitamin A, 18000 IU; vitamin D3, 4000 IU;  vitamin E, 72.0 mg; vitamin K3, 4 mg; thiamin, 
3.55 mg; riboflavin, 13.2 mg; pyridoxine, 5.88 mg; vitamin B12, 0.03 mg; niacin, 59.4 mg; calcium pantothenate, 19.6 
mg; coline chloride, 1 g. 
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Table 2. Effect of adding phytase and polyethylene glycol to sorghum based diet on performance of broiler chicken 
during 0 to 42 days of age 

Treatments Feed intake (g/bird) Weight gain (g/bird) Feed conversion ratio 

Corn (control) 4397.4 2442.5b 1.80 
Sorghum without additive 4523.6 2410.3b 1.87 
Sorghum with phytase 4595.9 2611.2a 1.76 
Sorghum with PEG * 4570.1 2583.7a 1.77 
Sorghum with phytase and PEG 4498.8 2565.9a 1.75 
SEM 62.07 38.63 0.03 
P- value 0.241 0.006 0.089 
a, b Mean values within a column with non-similar superscript are different at P<0.05. 
* Polyethylene glycol 

<
�X0 *+0
+� A%�5 8��I� �
+" 
� 1.�2� ��  '��2( P�6GE% '�I
�-� /$6�" 8�� '

 169/0 F
+^ F�JU�K" &�+B
 A2� �� &

�" Y�$% �I 1�r A2� F�6�9 �V6�� �� 1) -I� (�6�9 �2X%@ (� ��
�"  <(
� �+G�� 1� Y�+5c�
+a 1B+B '�/� 1�r A2�  '�I

 �-� <
�X0 .�+�% *�-L� �6�+0 8�� 1� (�6�9 Y�
X9� 1)
�" *+0
+� '
�D �/�B  ���" 
 's/%� �xI 8����L -%�+5

 &'��G, 
 �j

+�) ���� ?2�X9� �
 M$a1384 _2�6% 1��$" 
 (
 �
 Y�0-%/� A2� -�
 �/.��, ?2�"(@ A2� (� �-"@ 8�� 1�

 &Y�
�.�I 
 '��G,) -$\� �+G��1387 �Wyatt et al., 1997(.   
��� 
 ��
/.�" (�6�9 Y�
X9� A��5�  '
�D �/�B 1� �+.��0

 �/�B �� 1E2� " 
� *+0
+� -L�9��J" /�C�5 Y
-� �%�
X9�  
��
c�
+a t/O" /�&  TB+"��J" �+G�� 1B+B Y(
 ?2�X9� 
�� �I 

-� )01/0P<(A2� .  1) 8�� Y@ /#%��� F�-I�$"P]
�&  Y+z
 A%�5 
 F�6�9 �� 1��� " '�/� T�5/5 1� �%�
X9� ���" 
� A2�

 ���V6�� �
+"�" 
�/L  �3U &-%/�0 A%�5 
 F�6�9 �L
 
� Y��{�I
*+0
+� ���V6�� �
+" /C� '�
��F� 12345-j  '�-�6EI  
 (+�I

12345 <(
� ?2�X9� '�/� �B  A2� '�1�r P��%�C .�
�� �+B
& 
 W2-G5 T2/j �GE% Y�+� A�2��c�
+a )089/0=P(  Y�
X9� ��

��� 
 (�6�9 A��5�  �+.��0�" Y�$%  '
�D �/�B (� 1) -I�
 �+G% .8�� �-� ���V6�� ]�� �I�(�� �� �9/O" *+0
+�

��J" tQ6a� 1B+B -�
 �/.��, '�I/6"�
�� 
� 
��  /C� 
� �I

�" Y�$% *�+5 �2 
 �2���5 1� �9/O" �%�
X9� ��+"  A2� 1) -I�
 �E�%�." �� �%�
X9� 
� ����$"�-� /��" Y(
 ?2�X9� 1�  -%�

 �� P]��6D� 1)"'34" ��+" 1� A%�5 
 F�6�9 ��O5� (� 8J%�� 
�xI 8����L Y@ ��I�/9 
  �
 �I Y�+�D '�/��-� TB+"  -%�

)Ravindran et al., 1999; Elkin et al., 2002; Ebadi et al., 

2005(.   
 _2�6% ���K" 
� �-� 12�
��
-B 3& pH  /�C�5 8!5 *+.�

 '�I
���5W�." .89/#% 
�/L �$2�"(@'(�� �/�B '
�D '�I
 (�6�9 �� *+0
+��2 ���A��5��+.��0& pH  1E2� " 
� �
 Y�-#��

9� -L�9 
 *+0
+� '
�D �/�B ����� ?2�X9� �%�
X )05/0P<( .
��J" tQ6a�  A�� '
��pH Y�-#�� F�2+6!" 
� 1B+B  '�I

89�2
��/�B �-��)  -L�9 *+0
+� 
 F
Z '
�D '�I �%�
X9�
-$% �-I�$". ��6% �� 169�2 A2�1  ��GL 169/0 F
+^ 1JU�K"

) 8��� �%�+\�IShakouri et al., 2009 .( 1) �-� ���� Y�$%
8�EL 
� F�2+6!" ��2( 
�- " (� <
�+0 ��#6�� ']�� '�I

��
 �-%/�0  M2
-2/�) -��� /6$�� q�/5 TB+" �.�%�." '�I
�" �-J" ?���+� )Duke, 1986 .( /��45pH  ��
�+0 1��/��

Y�-#��&  WGL �%�
X9� ���" 
� /I 1) 8�� T�K" A2� '�2+0
��

 1� ��xI 1��/�� Y-��
 (� –W!"  p3B 
 �xI ��^�

'34" ��+"- 16E%�+5 Y�$% �
 �+a /�C�5 -%� ����  �� P]��6D� 




58                           '
+.� <+2
��/�" 
 �b� � �j/��, :��� 
 ��
/.�" (�6�9 Y�
X9� /C�A��5��/�B 1� �+.��0 /� *+0
+� '
�D ...  

  

 �
-B3 -  /C���� 
 (�6�9 Y�
X9� A��5�  *+0
+� 12�� /� �/�B 1� �+.��0 /�pH  F�2+6!" ��
�+0 (*+.� 
 Y�-#��) /6E)�a '+6!" 


1B+B �% 8�
� Y�+\6��  '�I 
� �6�+024 �0(

  
Table 3. Effect of adding phytase and polyethylene glycol to sorghum based diet on digesta (gizzard and ceca) pH value 

and ash content of tibia of broiler chicken at 24 days of age 
Treatments Gizzard Ceca Tibia dry matter (%) Tibia ash (%) 
Corn (control) 3.52bc 6.88 91.71 47.43bc 
Sorghum without additive 3.38c 7.40 91.56 45.55c 
Sorghum with phytase 3.73ab 6.80 91.33 50.92a 
Sorghum with PEG * 3.76a 6.82 91.44 49.44ab 
Sorghum with phytase and PEG 3.54abc 7.09 90.75 50.23a 
SEM 0.073 0.175 0.293 0.862 
P- value 0.012 0.177 0.211 0.002 
a, b Mean values within a column with non-similar superscript are different at P<0.05. 
* Polyethylene glycol 
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Table 4. Effect of adding phytase and polyethylene glycol to sorghum based diet on breast and thigh meats oxidative 

stability (mg MDA/kg meat) of broiler chicken at 24 days of age 
Treatments Breast Thigh 
Corn (control) 0.34a 0.40a 
Sorghum without additive 0.22c 0.25c 
Sorghum with phytase 0.28b 0.33b 
Sorghum with PEG * 0.36a 0.41a 
Sorghum with phytase and PEG 0.35a 0.40a 
SEM 0.007 0.007 
P- value 0.0001 0.0001 
a, b Mean values within a column with non-similar superscript are different at P<0.05. 
* Polyethylene glycol 

 F�,QS� 1� 1B+5 �� �
-B5&  �/�B 
� (�6�9 W�." (� ���V6��
 8��L *+0
+� '
�D �-� *��5 c�
+a �9/O" '�(� 1� -�U+5

 �-%( Y(
 */0+��) M2 1B+B �
 �6�+0��J" 
+S 1�� '
� 
�
 1E2� "�� ��� ?I�) -I�� 
���5 )001/0<P eU�a�% �+� .(

 1JKL M2 '�(� 1� X�% �-%/�1���
 1� �/�B  *+0
+� '
�D

%@ �� �-� W�."��J" 
+S 1� (�6�9 �2X  '
�� ?2�X9���� Y�$% 
)001/0<P .(��J" tQ6a�  '��O6L� '�I/6"�
�� A�� '
��

1B+B �/�B �� �-� 12345 '�I  -L�9 *+0
+� '
�D '�I
.-$% �-I�$" F
Z 
 �%�
X9�  

  
 �
-B5 -  /C���� 
 (�6�9 Y�
X9� A��5�  *+0
+� 12�� /� �/�B 1� �+.��0ea�� /� 1B+B '��O6L� '�I  
� �6�+0 '�I42 �0(

  

Table 5. Effect of adding phytase and polyethylene glycol to sorghum based diet on economic indexes of broiler 
chicken at 42 days of age 

Treatments Feed cost/kg of live BW (Rls) Gross profit/bird (Rls) 
Corn (control) 16701a 15593b 
Sorghum without additive 16110ab 17267b 
Sorghum with phytase 15340b 20610a 
Sorghum with PEG * 16639a 16986b 
Sorghum with phytase and PEG 16508a 17216b 
SEM 279.2 970.6 
P- value 0.019 0.029 
a, b Mean values within a column with non-similar superscript are different at P<0.05. 
* Polyethylene glycol 
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Abstract  

This experiment was conducted to investigate the effect of a microbial phytase and polyethylene glycol (PEG) 
supplementation in sorghum based diet on performance and meat oxidative stability of broiler chickens. A total of 400 
one-day old Ross 308 chicks were used by employing a completely randomized design with 5 treatments and 4 
replicates. Treatments including a corn based diet with no additive (control), sorghum based diets with no additive or 
with phytase (500 FTU/kg), PEG (1 g/kg) or phytase + PEG were fed to birds for a period of 42 days. Digesta and 
carcass were sampled on day 24 following the slaughter. According to the results, a similar weight gain for chickens on 
sorghum based diet with no additive (2410.3 g) and control (2442.5 g), and an improved weight gain for those received 
the additives was observed (P<0.01). Gizzard digesta pH value and ash content of tibia bone of chickens on sorghum 
based diet were increased by phytase or PEG (P<0.05). The amount of malondialdehyde in breast and thigh meats of 
broilers fed with sorghum with no additive (0.22 and 0.25 mg/kg respectively) and supplemented with phyatse (0.28 
and 0.33 mg/kg respectively) was decreased compared with control (0.34 and 0.40 mg/kg respectively) (P<0.001). In 
comparison with control phytase declined the cost of feed (15340 vs. 16701 Rls) and increased gross profit (20610 vs. 
15593 Rls) (P<0.05). Based on the findings, sorghum can be replaced for corn of broiler diets and its nutritive value can 
be improved by phytase or PEG supplementation. However, to achieve high meat oxidative stability and economic 
broiler production using phytase is preferred.  
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