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ABSTRACT 
In order to investigate the effect of inorganic selenium replacement with organic selenium from Spirulina algae on 
performance and breast meat quality of broilers, a total of 160 one-day-old chicks were used in a completely randomized 
design with four treatments, eight replicates and five birds per each replicate. The sources of selenium used included sodium 
selenite and organic selenium from Spirulina algae which were replaced at two levels of 50 and 100 percent. The organic 
selenium was produced by the culture of Spirulina algae and its enrichment with selenium. The selenium content of different 
treatments was measured by ICP-Mass method. In this experiment, the feed intake and body weight gain parameters were 
measured weekly and feed conversion ratio was calculated. At 42 day of age, one bird was slaughtered from each replicate 
and the weight of carcass ready to cook was measured. The breast meat was sampled for measurement of pH and selenium 
storage. The results showed that it was not observed any significant difference in performance traits and ready to cook 
carcass percentage among different treatments. There was no significant difference in breast muscle pH at 0 and 24 hours 
after slaughtering. The amount of selenium deposited in breast muscle of birds fed organic selenium had significant increase 
when compared with other treatments (P<0.05). Generally, the results of this study showed that 100% replacement of 
sodium selenite with organic selenium from Spirulina algae led to increase in breast muscle selenium deposition without 
reduction in bird performance. 
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Table 1. The ingredients and nutrients composition of diets used in production period 

Finisher 
25-42 

Grower 
12-24 

Starter 
1-11 

Diet components 

64.93 
30.22 
2.24 
1.36 
0.08 
0.21 
0.05 

- 
0.26 
0.15 
0.5 
100 

57.42 
36.3 
2.67 
1.55 
0.86 
0.24 
0.03 
0.02 
0.26 
0.15 
0.5 
100 

51.42 
41.33 
3.03 
1.85 
0.95 
0.29 
0.06 
0.05 
0.37 
0.15 
0.5 
100 

Corn 
Soy bean meal (44%CP) 
Corn oil 
Di-calcium phosphate 
Calcium carbonate 
Methionine 
Lysine 
Threonine 
Salt 
Sodium bicarbonate 
Vitamin and mineral premix* 
Total 

   Nutrients composition 
2900 
22.30 
0.59 
0.91 
1.23 
0.47 
0.94 
0.20 
0.19 
0.10 
244 

2950 
20.50 
0.53 
0.82 
1.08 
0.41 
0.82 
0.16 
0.2 

0.11 
232 

3000 
18.3 
0.48 
0.75 
0.95 
0.37 
0.73 
0.16 
0.21 
0.13 
215 

Metabolizable energy (Kcal/Kg) 
Crude protein (%) 
Methionine (%) 
Met + Cys (%) 
Lysine (%) 
Available Phosphorus (%) 
Calcium (%) 
Sodium (%) 
Chlorine (%) 
Selenium (mg) 
DCAB (meq/kg) 

 **� A#�!" �� $&� $&��:� *�./� ���� � *)#���&� [	�� �� -$?�+#G $� :�$G3600000 0 .Z��#A ++	1�* �&���#A A �1600000 0 .Z��#A *++	1� �&���#A D3 � 22000 

0 .Z��#A ++	1�* �&���#A E �800 *+#�-$? �&���#A K3 �880 �#+* -$?  �A#��#"2160 �#+* -$? A&�fC�5&�� 18000 �#+* -$? ,�#. �#"��#)#�4 6000  �#+* -$? ,�#. 

)"����@#�4 880 �#+* -$? A#�G�.&$#@� 640 �#+*  -$?,�#. 1�C#4� 4/4 �#+* -$? A#�E�0�G���#,� 60 �#+* -$?  �A#"�#012000 �#+*  -$?1�G#A  &�$+G.� 200 

�#+* -$? ��2* #�G�
�.� 48000 �#+* -$?  �')()�8000 �#+* -$?  �A�26400 �#+*  �B� -$?500 �#+* -$? &. � 44000 �#+* -$? ���.  
* Each kilogram of vitamin and mineral premixes provided the following: 3600000 IU of vitamin A, 1600000 IU of vitamin D3, 22000 IU of vitamin E, 800 mg 
of vitamin K3, 880 mg of B1, 2160 mg of B2, 18000 mg of B3, 6000 mg of B5, 880 mg of B6, 640 mg of B9, 4.4 mg of B12, 60 mg of Biotin, 12000 mg of choline 

chloride, 200 mg of antioxidant, 48000 mg of manganese, 8000 mg of iron, 6400 mg of copper, 500 mg of iodine and 44000 mg of zinc. 
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Table 2. Effect of different selenium sources on growth performance of broilers 
Parameters / Treatment* 

T1 T2 T3 T4 SEM P-value 
1-21 days of age 

Daily feed intake (g/b/d) 43.36 43.43 44.04 43.06 0.22 0.48 
Daily body weight gain ( g/b/d ) 33.46 33.6 33.94 32.93 0.23 0.49 
FCR (g/g) 1.30 1.31 1.30 1.31 0.005 0.79 
21-42 days of age 
Daily feed intake ( g/b/d ) 128.5 127.99 130.89 129.43 1.28 0.88 
Daily body weight gain ( g/b/d ) 77.08 74.14 74.89 76.43 1.05 0.76 
FCR (g/g) 1.67 1.73 1.71 1.7 0.017 0.66 
0-42 days of age 
Daily feed intake ( g/b/d ) 85.92 85.69 87.46 86.24 0.64 0.79 
Daily Body weight gain ( g/b/d) 55.27 53.86 54.41 54.66 0.53 0.84 
FCR (g/g) 1.56 1.59 1.58 1.58 0.012 0.75 

 * [��
 *3&���2 �����	#"1- �(*���'C� -�#)+, 
�.0) .��
 2-  ;&., H#)+,) *�./� -�#)+,1 �(.S�� 3- 50  + ;&., H#)+, .S��50  -�#)+, .S��

B#�)"f@ �)#1�$#6,� 45+% !3)� �� *12 � 4- ..���0 B#�)"f@ �)#1�$#6,� 45+% !3)� �� -�#)+,  

* The experimental treatments included: T1 (Control), T2 (0.3 mg/kg of sodium selenite), T3 (0.15 mg/kg of sodium selenite + 0.15 mg/kg of selenium 
from Spirulina  platensis algae), T4 (0.3 mg/kg of selenium from Spirulina  platensis algae). 
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Table 3. Effect of different selenium sources on ready to cook carcass percentage and pH values of breast meat 

pH  
(24 hours  after slaughter) 

pH  
(slaughter) 

Ready to cook  
carcass percentage Treatment / Parameters 

5.69 5.99 76.53 T1 (Control) 
5.68 6.13 76.27 T2 (0.3 mg/kg of sodium selenite) 
5.66 6.02 76.64 T3 (0.15 mg/kg of sodium selenite + 0.15 mg/kg of selenium from Spirulina algae 
5.69 6.16 76.29 T4 (0.3 mg/kg selenium from Spirulina algae) 
0.017 0.028 0.22 SEM 
0.92 0.10 0.93 P-Value 
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Table 4. Effect of different selenium sources on 

selenium deposited in breast meat 

Treatment 

T
he

 a
m
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 o
f 
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e 
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e 

(m
g/

K
g)

 

T1 (Control) 45.11b 
T2 (0.3 mg/kg of sodium selenite) 75.40b 
T3 (0.15 mg/kg of sodium selenite + 0.15 mg/kg of 
selenium from Spirulina algae) 

123.34a 

T4 (0.3 mg/kg of selenium from Spirulina algae) 149.05a 

SEM 10.89 
P-value 0.0008 

a-b( A#(��#� �
��, $� �� ����� ����2 $<� �� =0�3�$#Q p�$Z �0 ���

*)/� pf�K� *� ����) .)
�005/0P<.(  
a-b) Means within each column with different superscripts 
statistically have significant difference (P<0.05). 
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