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ABSTRACT

The objective of this study was to investigate the effect of dietary n-6:n-3 PUFA
ratios in diets on productive performance, n-3 PUFA composition and n-6:n-3 PUFA
ratio in egg or chicken meat. This research is divided into 2 experiments.

In experiment 1, one hundred and eighty 42 week-old Isa Brown laying hens
were randomly divided into three different dietary ratios of n-6:n-3 PUFA: 10:1, 5:1 and
1:1, respectively. Each treatment was represented by 4 replications containing 15 birds
each. The experiment was conducted for 12 weeks. The results showed that the feed
intake of laying hens fed the 1:1 dietary ratio of n-6:n-3 PUFA was lower than other
treatments (P<0.01). Consequently, egg production and egg weight of laying hens fed
the 1:1 dietary ratio of n-6:n-3 PUFA were also lower than that of other groups
(P<0.05). However, the different dietary ratios of n-6:n-3 PUFA had no effect on the
feed conversion ratio throughout the experiment (P>0.05). The change of the n-6:n-3
PUFA ratio in diets affected egg quality. Yolk and albumen percentage of laying hens
fed the 1:1 dietary ratio of n-6:n-3 PUFA were lower and higher than other treatments
(P<0.05), respectively. However, there were no significant differences in shell weight,
shell thickness, albumen quality and yolk color among treatments (P>0.05). The n-6:n-
3 PUFA ratio in egg yolk was related to the ratio of n-6:n-3 PUFA in diets. Laying hens
fed 10:1, 5:1 and 1:1 dietary ratios of n-6:n-3 PUFA produced eggs that had a ratio of n-
6:n-3 PUFA similar to the ratio in diets. The highest n-3 PUFA eggs were produced from
laying hens fed the 1:1 dietary ratio of n-6:n-3 PUFA (P<0.01). The yolk n-3 PUFA
composition of laying hens fed the 5:1 and the 10:1 dietary ratios of n-6:n-3 PUFA were

decreased (P<0.01) as the dietary tuna oil decreased and the dietary soybean oil
increased.

In conclusion, the 1:1 dietary ratio of n-6:n-3 PUFA could produce high n-3
PUFA eggs with the lowest ratio of n-6:n-3 PUFA as related to diet. However, this ratio
had negative effects on feed intake, egg production and egg weight. Therefore, the 5:1
dietary ratio of n-6:n-3 PUFA is suitable for production of high n-3 PUFA eggs, even
lower n-3 PUFA than the 1:1 dietary ratio, but can be claimed as high n-3 PUFA eggs

without negative effects on productive performance and egg quality.



In experiment 2, a total of 450 one-day-old Ross 308 broilers were allocated to 6
experimental treatments as a result of the combination of 3 dietary n-6:n-3 PUFA ratios
(10:1, 5:1 and 1:1) and 2 feeding periods (0-6 and 3-6 weeks of age). Each treatment had

3 replicate pens of 25 chicks each. There was no interaction between the ratio of n-6:n-3
PUFA and feeding period for all the variables (P>0.05). Body weight gain and feed
conversion ratio were poor in broilers fed a 1:1 dietary ratio of n-6:n-3 PUFA (P<0.01).

The profiles of n-6 PUFA, especially C18:2n-6 were lower, while the profiles of n-3
PUFA, especially C20:5n-3 and C22:6n-3 were higher in broilers fed 1:1 dietary ratio of
n-6:n-3 PUFA (P<0.001). Consequently, the n-6:n-3 PUFA ratio was lower in broilers

fed 1:1 dietary ratio of n-6:n-3 PUFA (P<0.001). Feeding period had no effect on any
parameters (P>0.05).

In conclusion, the 1:1 dietary ratio of n-6:n-3 PUFA could produce high n-3
PUFA chicken meat with the lowest ratio of n-6:n-3 PUFA as related to diet. However,
this ratio had negative effects on growth performance. Therefore, the 5:1 dietary ratio of
n-6:n-3 PUFA for 3-6 weeks of age is suitable for production of high n-3 PUFA chicken

meat without negative effects on growth performance.
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