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Abstract 
This study was conducted to investigate the effects of adding levels of camelina oil and 

soybean oil to broiler diets on the immune system, lipid profiles, and liver enzymes in 

broiler chickens. For this purpose, 360 one-day-old Arian broiler chickens were used in 

a completely randomized 2x2 factorial design including (two levels of soybean oil 1 and 

2% and two levels of camelina oil 1 and 2%) with 4 treatments, 6 replications, and 15 

chickens in each replication. The main effects of soybean oil and camelina oil and the 

interaction effects of soybean oil and camelina oil had no effect on the antibody titer 

against Newcastle disease and the antibody titer against influenza (p < 0.05). 

Numerically, the antibody titer against influenza in the treatments receiving camelina 

tended to be significant (p = 0.09). The main effects of soybean oil on SRBC had no 

significant effect (p < 0.05). The main effects of camelina oil and the interaction effects 

of camelina oil and soybean oil on SRBC tended to be significant (p = 0.090 and p = 

0.080). Triglyceride and cholesterol parameters were lower in birds fed 2% camelina oil 

and 2% camelina oil and 1% soybean oil. The main effects of soybean oil and the main 

effects of camelina oil and the interaction effects of soybean oil and camelina oil on 

aspartate aminotransferase (AST) were not significant (p < 0.05). The liver enzymes 

alanine aminotransferase (ALT) and alkaline phosphatase (ALP) were affected by the 

main effects of soybean oil and camelina oil and the interaction effects of soybean oil 

and camelina oil (p < 0.05). Overall, the results of the study showed that the use of 

camelina oil reduces triglyceride and cholesterol concentrations and improves liver 

enzymes in broiler chickens. 
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) ��3	7  �6(���� ��%/&�7  
Table 1. The effect of experimental treatments on blood metabolites in broiler chickens (mg/dl)  

Main effects Cholesterol Triglyceride HDL LDL Total protein Albumin 

Soybean oil (%)       

1 135.93 57.73 53.00 60.10 3.70 2.45 

2 137.60 59.46 55.06 63.23 3.79 2.53 

SEM 0.13 3.13 0.70 1.89 0.09 0.09 

Camelina oil (%)       

1 120.20a 54.85a 55.25 55.40 3.80 2.48 

2 114.30b 48.30b 59.40 59.40 3.92 2.54 

SEM 3.96 3.70 0.46 2.43 0.08 0.08 

Interaction       

Soybean oil (%) Camelina oil (%)       

1 1 121.80c 54.50b 56.30 57.70 3.74 2.65 

1 2 110.60d 46.30c 62.80 50.20 3.98 2.69 
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2 1 139.40a 64.40a 50.90 65.40 3.67 2.50 

2 2 129.6b 61.20a 52.20 60.1 3.71 2.63 

SEM 2.96 2.84 0.65 2.42 0.209 0.02 

P-value 

Soybean oil (%)  0.749 0.315 0.594 0.299 0.355 0.123 

Camelina oil (%)  0.001 0.003 0.571 0.197 0.597 0.255 

Camelina oil * Soybean oil 0.001 0.005 0.659 0.090 0.234 0.355 

a-d :�6 !% 
��a�
 I��g ���
 IY�+� �01�-�Q1 �	��=�� �6!�Q�� G�� !% !�% )05/0p <.(  
< 0.05) pValues within a column with different superscripts differ significant ( d-a 

  

:�5J 2- R-$1� �� �"-�
��  �6!�Q�� ��N��OJ	J  5�#  �6��3	7  �6  
Table 2. The effect of experimental treatments on Liver enzymes in broiler chickens 

Main effects AST ALT ALP 

Soybean oil (%)    

1 352.86 4.54b 4677.50b 

2 363.56 4.85a 5000/70a 

SEM 5.84 0.25 146.44 

Camelina oil (%)    

1 36.50 4.75b 4723.60a 

2 373.20 5.00a 5126.30b 

SEM 5.84 0.25 146.44 

Interaction    

Soybean oil (%) Camelina oil (%)    

1 1 349.80 4.71b 4998.10b 

1 2 366.70 5.21a 5328.40a 

2 1 362.10 4.51c 4662.90c 

2 2 376.20 5.01b 5028.30b 

SEM 4.96 0.21 180.02 

P-value 

Soybean oil (%)  0.13 0.002 0.003 

Camelina oil (%)  0.1 0.001 0.001 

Camelina oil* Soybean oil  0.15 0.001 0.008 

a-c :!% 
��a�
 I��g �6 ���
 IY�+� �01�-�Q1 �	��=�� �6!�Q�� G�� !% !�% )05/0p <.(  
a-c Values within a column with different superscripts differ significant (p < 0.05) 

  

:�5J 3-  �� �"-�
��  �6!�Q�� ��N��SRBC OJ	J �$1b	a1� � P��#	�1 ���� ���3	7  �6  
Table 3. Effect of experimental treatments on SRBC and Newcastle disease and influenza titers in broiler 

chickens 
Main effects SRBC NDV (log2) ALV (log2) 

1 4.95 6.50 7.21 

2 5.01 6.66 7.30 

SEM 0.50 0.48 0.05 

Camelina oil (%)    

1 5.02 6.73 7.25 

2 5.10 7.05 7.40 

SEM 0.60 0.35 0.07 

Interaction    

Soybean oil (%) Camelina oil (%)    

1 1 5.03 6.44 7.17 

1 2 5.13 7.08 7.45 

2 1 4.87 6.70 7.38 

2 2 5.09 7.12 7.60 

SEM 0.62 0.52 0.08 

P-value 

Soybean oil (%)  0.120 0.28 0.31 

Camelina oil (%)  0.090 0.09 0.23 

Camelina oil*  Soybean oil 0.080 0.18 0.27 
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