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Tilapia are now regarded as the “aquatic chickens” of warm-water aquaculture. The �sh are delicious to
eat, with no �ne intramuscular bones and little carcass waste; easy to breed; cheap to feed; and tolerant
of wide temperature, salinity, and water quality ranges. Also, the �sh are comparatively free from
parasites and diseases. Many tilapia are sold whole, but some are sold as �llets, breaded �sh sticks,
and other further processed products. 

Flesh characteristics
Tilapia has white �esh of �ne texture with a slightly fatty �avor considered by gourmets to be similar to
sole. Palatability, however, is very dependent on diet and species type. Wild-caught �sh can acquire a
bitter off-taste due to feeding on blue-green algae, while intensively reared farm �sh grown in ponds
and recirculating aquaculture systems have a more re�ned �avor characteristic of the ingredients of the
pelleted feed.

The edible fraction of tilapia is rather low, with a headed, gutted, and scaled dress-out weight of 50 to
60 percent and a �llet fraction of 30 to 40 percent. Table 1 shows the proximate composition, calorie
content, and wet-basis cholesterol content of tilapia �llets.

Flick, Mean proximate composition, calorie content, and
cholesterol content, Table 1

Diet, fatty acid composition
The reported variations in yield and chemical composition of tilapia are related to many factors,
including the performance of processing machines or employees, feed composition and feeding rate,
environmental conditions, section analyzed, size, sex, physiological status, and species. 

The fatty acid content in feeds can affect the fatty acid pro�les of �nal
aquaculture products. Photos by Cesar Alceste.

Item Value

Calories (kcal/100 g) 139.8 ± 5.1

Protein (g/100 g) 20.3 ± 5.3

Fat (g/100 g) 5.7 ± 34.8

Ash (g/100 g) 2.3 ± 11.3

Moisture (g/100 g) 75.3 ± 5.4

Cholesterol (mg/100 g) 31.3 ± 6.1

Table 1. Mean proximate composition, calorie content, and cholesterol content of tilapia �llets.

Monounsaturates comprise an average of 54.6 g/100 g, while n-3 highly unsaturated fatty acids comprise an
average of 2.2 g/100 g 
of total fatty acids.
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A recent study showed the effects of diets on the fatty acid composition of tilapia muscle (Table 2).
Varying the feed composition resulted in 100 to 300 percent differences in the polyunsaturated fatty
acid (PUFA) content. PUFA composition is one of the most important factors in �sh being
recommended as a major dietary muscle food.

Flick, Fatty acid composition of muscle from tilapia, Table 2

Studies have shown that tilapia, as well as most fresh-water �sh, have low contents of α-linolenic (LNA,
18:3 omega-3), eicosapentaenoic (EPA, 20:5 omega-3) and docosaheaenoic (DHA, 20:5 omega-6) fatty
acids, when compared to those from the sea or natural habitats. In one study, tilapia were fed �ax-seed
oil – one of the world’s most important vegetable sources of LNA, a precursor of the long-chain PUFA
omega-3 fatty acids – for �ve months at increasing levels of 0, 1.25, 2.50, 3.75 and 5.00 percent. The
effects of these diets on tilapia �llet composition are shown in Table 3.

Flick, Composition of �llets from tilapia fed diets with
varied �axseed oil content, Table 3

There was no signi�cant difference in total lipid and moisture contents among the treatments. However,
increasing the �axseed oil in the diets resulted in increasingly signi�cant concentrations of LNA, EPA,
and DHA. While the contents of LNA and DHA stabilized with increasing concentrations of LNA in the
feed, above the 3.75 percent �axseed oil level, the EPA concentration still increased. Therefore,
increasing the amount of LNA in feed can markedly increase the amounts of EPA in tilapia �llets
relative to DHA. 

  Feed 1 Feed 2 Feed 3 Feed 4

Total PUFAs 43.6% 34.5% 41.0% 32.7%

n-6 PUFA 15.8% 16.9% 30.6% 20.1%

n-3 PUFA 27.8% 17.7% 10.2% 18.7%

Table 2. Fatty acid composition of muscle from tilapia fed varied diets.

Composition
0 

Flaxseed
Oil

1.25%
Flaxseed

Oil

2.50%
Flaxseed

Oil

3.75%
Flaxseed

Oil

5.00%
Flaxseed

Oil

Total lipids (g/100 g) 1.1 ± 0.2a 1.1 ± 0.2a 1.2 ± 0.3a 1.2 ± 0.2a 1.1 ± 0.2a

Moisture (g/100) 77.4 ± 0.7a 76.8 ± 0.4a 77.2 ± 0.7a 77.3 ± 1.2a 76.9 ± 0.4a

LNA (mg/g) 6.5 ± 1.8a 18.8 ± 3.0b 34.2 ± 3.3c 55.3 ± 7.3d 59.3 ± 7.5e

EPA (mg/g) 0.1 ± 0.0a 0.8 ± 0.1b 1.4 ± 0.1c 2.0 ± 0.2d 2.5 ± 0.4e

DHA (mg/g) 9.9 ± 2.6a 16.8 ± 2.2b 22.7 ± 2.7c 25.9 ± 2.6d 26.1 ± 2.0e

Table 3. Composition of �llets from tilapia fed diets with varied �axseed oil content. Results are an average of
30 replicates. Different letters in same line signify sign�cant difference (P < 0.05).
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This increase in EPA and DHA is desirable, since it is well established that increasing the amount of
long-chain polyunsaturated fatty acids in the diets of humans reduces the risks of heart disease and
rheumatoid arthritis. Consumption of the fatty acids and �sh oils has also been found to reduce the
biochemical factors associated with cancer, psoriasis, and human fertility. 

Replacing �shmeal with protein sources such as sun�ower cake and corn oil also signi�cantly affects
whole body fatty acids. A variation in one study showed that a �shmeal diet produced a whole body
fatty acid content of 41 percent, while a partial replacement of �shmeal ranged from undetectable to a
high of 19 percent. 

Optimum enrichment
Continued research is needed to identify strategies for enriching �sh lipids with omega-3 unsaturated
fatty acids before the �sh are marketed. This is particularly important in regions where there is limited
intake of these fattty acids from other food sources.

(Editor’s Note: This article was originally published in the November/December 2006 print edition of the
Global Aquaculture Advocate.)
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