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production
Results

Results showed that the blended vegeta-
ble oil could totally replace fish oil as the 
dietary lipid source for tilapia without nega-
tively impacting (P > 0.05) growth perfor-
mance. GIFT tilapia fed the fish oil or vege-
table oil diets contained 9.41 and 9.61 g 
lipid/100 g, respectively. This was signifi-
cantly higher than the lipid content observed 
in red hybrid tilapia fed the same diets.

Tilapia fed the diet with vegetable oil 
and PUFAs longer than C18 accumulated 
significant amounts of omega-6 and 
omega-3 LC-PUFAs. Specifically, total 
omega-3 LC-PUFA content was over 24 
mg/g of lipid  – about double the amount 
found in the initial fish. 

The DHA content in the tilapia fed 
the vegetable oil diet (GIFT, 113 mg/100 
g; red hybrid tilapia, 85 mg/100 g) was 
approximately a third of that in fish fed 
the fish oil diet (GIFT, 321 mg/100 g; 
red hybrid tilapia, 335 mg/100 g). How-
ever, arachidonic acid (ARA, 20:4 
omega-6) content was slightly higher in 
tilapia fed the vegetable oil-based diet

At harvest, GIFT and red hybrid tila-
pia fed the diet with blended vegetable oil 
contained 127 mg EPA/100 g and 96 mg 
DHA/100 g, which still represented sig-
nificant amounts of these beneficial 
omega-3 fatty acids for human consum-
ers. Within the broader context of the 
perceived impacts of aquaculture on 
global omega-3 LC-PUFA supply and 
availability, the present results indicated 
that tilapia farming can be a net producer 
of omega-3 fatty acids. This bodes well 
for the farming of tilapia, which is already 
often seen as an environmentally friendly 
farmed species.

Fatty Acid Metabolism 
Irrespective of dietary treatment and 

genotype, all fish showed an active ex novo 
production (liponeogenesis) of saturated 
and monounsaturated fatty acids. In fish 
fed the vegetable oil diet, the fatty acid neo-
genesis recorded in GIFT tilapia was three-
fold higher than in red hybrid tilapia, while 
the beta-oxidation of saturated and mono-
unsaturated fatty acids was 1.7-fold lower. 

Therefore, it seems GIFT tilapia 
may require higher tissue contents of 
saturates and monoenes than red hybrid 
tilapia and are achieving this by increas-
ing fatty acid neogenesis and, at the 
same time, partially reducing the oxida-
tion of these needed fatty acids. Provid-
ing improved strains of farmed tilapia 
with higher dietary levels of saturated 
and monounsaturated fatty acids may 
result in improved growth performance 
and feed utilization.

Bioconversion
The diet with blended vegetable oil 

led to higher apparent in vivo fatty acid 
beta-oxidation compared to the fish oil 
diet, irrespective of genotype. This was 
basically due to the significantly higher 
oxidation of 18:3 omega-3 and 18:2 
omega-6, which were abundantly sup-
plied with the diet and oxidized to supply 
dietary energy. However, some of the 
dietary 18:3 omega-3 and 18:2 omega-6 
was bioconverted into more physiologi-
cally important LC-PUFAs. 

The tilapia showed quite efficient 
18:3 omega-3 bioconversion up to the 
production of DHA. Tilapia fed the veg-
etable oil diet recorded efficient delta-6 
and delta-5 desaturation and elongation 
of both omega-3 and omega-6 PUFAs. 
GIFT tilapia exhibited the more abun-
dant fatty acid bioconversion activities of 
both fatty acid classes (Figure 1). 

Genetically improved Nile tilapia are more efficient net producers of long-chain 
polyunsaturated fatty acids and better able to utilize non-marine dietary lipid sources.




