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ABSTRACT 

The aim of the present study was to evaluate the effect of feeding four levels of tuna oil on performance and fatty acid 
(FA) profiles of broiler chicken meat. 240 Ross broiler chickens were randomly assigned to 20 pens and divided into 
four treatments: 0%, 0.75%, 1%, and 1.25% of tuna oil. At 49 days, breast and legs-thighs muscles were processed for 
FA analysis. Concentrations of FA in legs and thighs meat were significantly higher when compared with breast meat. 
In both types of meats (breast and legs-thighs), the inclusion of 1.0% or 1.25% of tuna oil in the diet significantly in- 
creased (P < 0.05) the concentration of n-3 FA (especially docosahexaenoic and eicosapentaenoic acids). Fat in broiler 
breast contained a proportion of 29% saturated FA (SFA): 36% monosaturated FA (MFA): 35% polyunsaturated FA 
(PUFA); while legs and thighs meat had a proportion of 28% SFA: 38% MFA: 33% PUFA. The addition of tuna oil in 
the broiler diet significantly reduced the deposition of SFA, MFA, and PUFA in breast meat, while in legs and thighs 
these reductions were less noticeable. The significant reduction in the concentration of n-6 PUFA and the increment of 
n-3 PUFA were more evident in breast than in legs and thighs, and with the addition of 1% and 1.25% of tuna oil. The 
results of the present study suggest a difference in FA deposition attributable to supplementation with tuna oil. The ad- 
dition of tuna oil could be recommendable to increase n-3 PUFA in both broiler chicken breast and legs-thighs meats, 
providing a healthier and functional chicken meat to consumer.  
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1. Introduction 

Dietary recommendations of n-3 polyunsaturated fatty 
acids (PUFA), including alpha-linolenic acid (ALA), 
eicosapentaenoic acid (EPA), and docosahexaenoic acid 
(DHA) on health, immunomodulation and reduction of 
several chronic diseases due to an increase inflammatory 
response is well documented [1-7]. Marine fish are im- 
portant sources of n-3 PUFA [8-10]. In many countries, 
the consumption of marine products is very low; hence 
the benefit that could be derived from a diet rich in n-3 
PUFA does not reach the majority of the population. On  

the other hand, fat in broiler white meat contains 33.5% 
of saturated, 30.5% unsaturated and 32% polyunsaturated 
fatty acids [11], which encouraging human consumption 
when these are compared with the low levels of PUFA 
and high levels of saturated fatty acids (SFA) in red 
meats [12]. Therefore, manipulating the ratio of these FA 
could make chicken meat even more attractive to con- 
sumers. Poultry diets greatly influence lipid profile of 
chicken meat, and so SFA, mono saturated fatty acids 
(MFA) or PUFA tends to resemble the profile of the feed 
[13,14]. The aim of the present study was to evaluate the 
performance and fatty acid (FA) profiles in breast and 
legs-thighs meats of broiler chicken fed four levels of 
tuna oil.  *Corresponding author. 
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2. Materials and Methods 

2.1. Birds and Diets 

A total of 240 day-old Ross x Ross broiler chickens were 
randomly assigned to 20 pens and divided into four 
treatments (0%, 0.75%, 1% and 1.25%). Treatments were 
assigned randomly and consisted of the incorporation 
tuna oil in commercial sorghum-soybean diets (Table 1). 
Starter or grower diets were calculated to meet the re- 
commendations of the National Research Council (NRC) 
[15,16]. The final concentration of n-6 and n-3 PUFA in 
the experimental diets are shown in Table 2. Feed and 
water were provided ad libitum until the end of the ex- 
periment (49 days of age).  

2.2. Analytical Methods 

At 49 days, 10 birds (one from each replicate) were hu- 
manely killed. Breast, legs and thighs were taken from 
these birds and the bones and skin removed. Meat sam- 

ples were macerated with a food processor and frozen at 
−20˚C until chemical analysis. Samples were processed 
according to the methods described by Folch for total 
lipid analysis [17]. Methyl esters of meat fatty acids were 
obtained and saponification was performed using boron 
trifluoride [18]. Fatty acids were quantified by gas chro- 
matography using a DB-23 column (JW 122-2332 of 30 
m × 0.25 mm internal diameter) on a Varian 3400 CX 
gas-liquid chromatograph, equipped with an autosampler 
and a flame ionization detector (Varian Associates, Inc., 
Sugar Land, TX). Nitrogen was the carrier gas at a flow 
rate of 30 mL/min. Temperatures were: column, 230˚C; 
injector, 150˚C; detector, 300˚C. Myristic acid (Sigma 
Chemical Co., St. Louis, MO.) was used as an internal 
standard for fatty acids. Retention times were compared 
with fatty acid methyl ester standards.  

2.3. Statistical Analysis 

Data from the productive parameters and meat chemical  
 

Table 1. Composition of the diets for broiler chicken. 

Starter feed (0 - 21 days) Grower feed (22 - 49 days) 

Item 0% 
Tuna oil 

0.75% 
Tuna oil 

1.0% 
Tuna oil 

1.25% 
Tuna oil 

0% 
Tuna oil 

0.75% 
Tuna oil 

1% 
Tuna oil 

1.25% 
Tuna oil 

Ingredient         

Sorghum (9% CP) 60.84 60.84 60.84 60.84 64.09 64.09 64.09 64.09 

Soybean meal (48% CP) 31.74 31.74 31.74 31.74 29.19 29.19 29.19 29.19 

Soybean Oil 3.00 2.25 2.00 1.75 3.00 2.25 2.00 1.75 

Tuna oil 0.00 0.75 1.00 1.25 0.00 0.75 1.00 1.25 

Calcium phosphate 2.24 2.24 2.24 2.24 1.60 1.60 1.60 1.6 

Calcium carbonate 0.92 0.92 0.92 0.92 1.04 1.04 1.04 1.04 

Vitamin premix1 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Mineral premix2 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Others 1.26 1.26 1.26 1.26 1.08 1.08 1.08 1.08 

Total 100 100 100 100 100 100 100 100 

Calculated Analysis         

ME, kcal/kg 3001 3007 3006 3005 3043 3040 3039 3038 

CP, % 21.00 21.00 21.00 21.00 20.00 20.00 20.00 20.00 

Lysine, % 1.17 1.17 1.17 1.17 5.02 5.02 5.02 5.02 

Methionine + cysteine, % 0.84 0.84 0.84 0.84 1.00 1.00 1.00 1.00 

Treonine, % 0.78 0.78 0.78 0.78 0.75 0.75 0.75 0.75 

Arginine, % 1.21 1.21 1.21 1.21 0.70 0.70 0.70 0.70 

Triptophan, % 0.27 0.27 0.27 0.27 1.138 1.138 1.138 1.138 

Total calcium, % 1.00 1.00 1.00 1.00 0.90 0.90 0.90 0.90 

Available phosphorus % 0.45 0.45 0.45 0.45 0.35 0.35 0.35 0.35 

1Vitamin premix supplied the following per kilogram of complete feed: vitamin A, 12,000 IU; vitamin D3, 2500 IU; vitamin E, 30 IU; vitamin K3, 2 mg; thia- 
mine, 2.25 mg; riboflavin, 7.5 mg; pyridoxine, 3.5 mg; cobalamine, 0.02 mg; niacin, 45 mg; D-pantothenic acid, 12.5 mg; biotin, 0.125 mg; folic acid, 1.5 mg. 
2Mineral premix supplied the following as milligram/kilogram of complete feed: zinc, 50; copper, 12; iodine, 0.3; cobalt, 0.2; iron, 100; selenium 0.1; manga- 
nese, 110. 
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analysis were analyzed by analysis of variance using the 
General Linear Models (GLM) procedure. Significant 
differences (P < 0.05) were further separated using 
Tukey’s multiple range test and commercial statistical 
analysis software (SAS Institute, 2002), with sex and 
treatment replicate as main effects [19]. 

3. Results and Discussion 

3.1. Production Parameters 

Body weight, body weight gain, and feed conversion 
ratio were not influenced by dietary treatment (Table 3). 
These data are in agreement with previous studies which 
incorporated different PUFA into broilers’ diets and did 
not find significant differences in these performance pa- 
rameters [14,20].  

3.2. Total Lipid and Fatty Acid Composition 

The comparison of the content of total lipids and FA be- 
tween meats in broiler diets with different concentrations 
of tuna oil is summarized in Table 4. Content FA were 
significantly altered in both types of meat, showing a 
progressive increase in n-3 PUFA when tuna oil was 
added, however, the concentrations of total lipids and FA  

in legs and thighs meat were significantly higher when 
compared with breast meat (Table 4). Interestingly, in 
both types of meat, the inclusion of 1.0 or 1.25% of tuna 
oil in the diet significantly increased the concentration of 
n-3 PUFA (especially EPA and DHA). The concentration 
of EPA in legs and thighs was 300% higher than in breast 
and 100% higher for DHA in the same tissues.  

Feeding additional tuna oil resulted in an increased 
accumulation of EPA, DHA, and total n-3 PUFA primar- 
ily at the expense of two omega-6 fatty acids, linoleic 
(18:2n-6) and arachidonic acid (20:4n-6) (data not 
shown). In the present study, fat in broiler breast con- 
tained a proportion of 29% SFA: 36 % MFA: 35% PUFA; 
while legs and thighs had a proportion of 28% SFA: 38% 
MFA: 33% PUFA.  

These results agree with previous reports [14,18,21]. 
This profile is more beneficial for human consumption 
compared with the 40% SFA: 40% MFA: 20% PUFA 
presenting in beef meat [11]. The addition of tuna oil in 
the broiler diet significantly reduced the deposition of 
SFA, MFA, and PUFA in breast meat, while in legs and 
thighs these reductions were less noticeable (Table 4). 
On the other hand, the significant reduction in the con-
centration of n-6 PUFA and the increment of n-3 PUFA 
were more evident in breast than in legs and thighs, and  

 
Table 2. Concentration of n-6 and n-3 polyunsaturated fatty acids (PUFA) in the experimental diets (mg/100g). 

 Starter feed (0 - 21 days) Grower feed (22 - 49 days) 

 
0% 

Tuna oil 
0.75% 

Tuna oil 
1.0% 

Tuna oil 
1.25 % 

Tuna oil 
0% 

Tuna oil 
0.75% 

Tuna oil 
1% 

Tuna oil 
1.25% 

Tuna oil 

C18:2 n6 (LA) 904.31 646.71 476.88 499.69 466.11 469.69 515.55 570.55 

C20:4 n6 (AA) 0.49 6.29 5.92 8.17 0.11 4.33 6.36 9.3 

C18:3 n3 (ALA) 121.72 90.19 65.03 67.73 60.25 66.19 75.44 83.12 

C20:5 n3 (EPA) 1.78 36.06 35.02 48.74 0.7 25.57 35.59 55.36 

C22:5 n3 (DPA) 2.36 1.88 1.86 2.52 0.35 0.35 1.87 2.96 

C22:6 n3 (DHA) 0.18 19.07 19.12 25.73 0.46 13.32 18.6 30.6 

Total n-6 904.8 653 482.8 507.28 468.22 474.02 521.91 579.37 

Total n-3 126.04 147.2 121.03 144.72 61.76 105.43 131.5 172.04 

 
Table 3. Productive parameters of broilers fed different levels of tuna oil from 0 to 21 days and from 22 to 49 days of age. 

Treatment 0 - 21 days of age 22 - 49 days of age 

Dietary tuna oil (%) Body weight (g) Feed consumption (g) FCR Body weight (g) Feed consumption (g) FCR 

0 688.0 ± 1.51 868 ± 0.79 1.35 ± 0.03 2510 ± 0.07 3554 ± 0.04 1.96 ± 0.08

0.75 658.0 ± 1.03 855.0 ± 1.86 1.38 ± 0.01 2597 ± 0.03 3712 ± 0.07 1.92 ± 0.04

1.0 669.0 ± 0.48 857.4 ± 0.59 1.37 ± 0.01 2644 ± 0.04 3668 ± 0.09 1.88 ± 0.02

1.25 675.4 ± 0.79 888.4 ± 2.90 1.40 ± 0.02 2651 ± 0.05 3779 ± 0.07 1.91 ± 0.04

Means ± standar error. In each column there were no significant differences (P > 0.05). 
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Table 4. Lipids (g/100g) and fatty acids (mg/100g) in breast and legs-thighs meat of broiler fed different concentration of tuna 
oil. 

Item SFA MFA 
ALA  

(C18:3n3) 
EPA  

(C20:5n3) 
DHA  

(C22:6n3) 
n-6 PUFA n-3 PUFA PUFA 

Breast         

0% T. oil 232.2 ± 45.8c 308.1 ± 59.9e 18.97 ± 4.34d 2.40 ± 0.37f 5.62 ± 0.79d 244.8± 45.8c 26.9 ± 51.2d 271.9 ± 5.47d 

0.75% T. oil 83.80 ± 3.04d 99.35 ± 2.6g 7.06 ± 0.27e 4.21 ± 0.48e 8.31 ± 0.93d 81.5 ± 3.23d 19.58 ± 4.5e 100.9 ± 1.4e

1.0% T. oil 99.27 ± 3.46d 129.5 ± 15.2f 6.68 ± 0.30e 9.27 ± 1.13d 17.98 ± 0.87c 83.84 ± 2.72d 33.93 ± 2.6f 117.7 ± 1.7e 

1.25% T. oil 102.8 ± 5.39d 117.3 ± 8.3fg 6.33 ± 0.71e 8.46 ± 0.75d 21.54±0.83bc 79.90 ± 6.33d 36.34 ± 6.9f 116.2 ± 0.89e

Legs and thighs         

0% T. oil 454 ± 47.9ab 769.3 ± 48.4a 63.81 ± 1.17a 3.83 ± 0.27e 6.23 ± 0.29d 536.4 ± 69.5a 73.8 ± 69.2c 610.4 ± 0.91a 

0.75% T. oil 387.1 ± 30.3b 520.9 ± 45.2d 37.63 ± 4.25c 17.00 ± 1.63c 17.62 ± 1.60c 380.4 ± 44.0c 72.2 ± 48.3c 452.7 ± 4.36c

1.0% T. oil 416.4 ± 32.3b 589.9 ± 45.3c 43.41 ± 4.05b 30.38 ± 2.60b 27.5 ± 2.70ab 439.2 ± 30.3b 101.4 ± 39.3b 540.6 ± 9.26b 

1.25% T. oil 512.1 ± 53.9a 670.5 ± 82.6b 46.20 ± 4.42b 36.19 ± 5.90a 33.2 ±  5.8a 444.9 ± 79.0b 115.8 ± 94.9a 560.8 ± 16ab

Data expressed as means ± standard error. Values within columns with different superscripts differ significantly (P < 0.05). 

 
with the addition of 1% and 1.25% than 0.75% of tuna 
oil (Table 4). Similar results have been reported by other 
researchers [13,15,22]. The results of the present study 
suggest that tuna oil could be an attractive alternative to 
increase the concentrations of n-3 PUFA in broiler 
chicken meat. 
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