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An improved understanding of the differences in lipid profiles that occur in fish from wild stocks and those farmed
across the spectrum of intensity should help inform the debate about food production strategies. This is particularly
important in developing countries, where poor people are most dependent on fish in their diets and pressures for
intensification of aquaculture are growing.

The authors recently examined the fatty acids from tilapia from a range of aquaculture systems in Thailand to

determine the abundance of omega-3 and omega-6 polyunsaturated fatty acids (PUFA) in order to optimize the
omega-3:0mega-6 ratio for human nutrition.
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Intensive tilapia production operates in floating cages on a river in Thailand. Testing compared flesh
from fish produced in this and other types of aquaculture production.

Fish and fatty acids

Fish have provided a nutritious and readily available source of food throughout human history. Traditionally, fish were
thought of mainly as a source of high-value protein. More recently, especially in western societies, it is increasingly
appreciated that the long-chain omega-3 PUFA abundant in fish are important dietary components.

DHA and EPA

Docosahexaenoic acid (DHA, 22:6 omega-3) is essential for correct neural development and function. Conversely,
dietary excess of omega-6 PUFA, which leads to elevated levels of arachidonic acid (AA, 20:4 omega-6) and
proinflammatory eicosanoids, is a major factor in the increased incidence of circulatory and inflammatory disorders in
populations who consume “western” diets. Eicosapentaenoic acid (EPA, 20:5 omega-3) in fish and fish oils can counter
the proinflammatory omega-6 metabolites.

Balance important

It has been argued that early Homoinhabiting lake and river regions were only able to evolve large brains because of
the readily available supply of fish, which provided both the DHA required for neural membranes and AA for brain
vasculature in the correct ratios and amounts. Our knowledge of lipid nutrition, therefore, concludes that it is not only
the amount of PUFA, but also the balance between omega-3 and omega-6 fatty acids that is important for a healthy
diet. Human diets high in seed oils rich in 18:2 omega-6 (which ignore our evolutionary roots), can cause problems.

Lipid origin
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The healthful effects of long-chain omega-3 PUFA are generally accredited to oils from marine species of fish, but the
lipids from freshwater species also serve as a valuable source of essential fatty acids. Compared with marine fish
species, freshwater fish generally contain higher levels of saturates and 18 carbon PUFA, but nonetheless contain
substantial concentrations of EPA and DHA.

In addition, freshwater fish are of interest because they have a greater capacity than marine fish to elongate and
desaturate the 18 carbon PUFA synthesized by algae or plants into EPA and DHA. Thus, the omega-3: omega-6 ratio
and total fatty acid content are good criteria for the fat quality of the fish and a reflection of what the fish ate. A
balanced omega-3:0mega-6 ratio is important both for rearing healthy fish and producing a valuable food for humans.

Study

In our recent study, the fatty acid contents and compositions of Oreochromis niloticustilapia and hybrid red tilapia in
Thailand were determined. Batches of fish were taken from culture systems ranging from extensive, where fish fed
mainly on natural food, to intensive systems that used artificial feeds. Fish from the wild were also examined.

Karapanagiotidis, Fatty acid composition (weight %) of flesh
samples from tilapia, Table 1

Semi- . Red Tilapia
Integrated Intensive Intensive Cage
Fatty Wwild Extensive . . Pond Culture Pond Culture
. . With Chicken . . Culture
Acid Fish Polyculture . With Pellets, Feeding .
Farming . Feeding
Chemical Only Pellets
- Only Pellets
Fertilizer
18:2n-6 6.2 7.0 12.1 9.5 14.0 11.1
18:3n-3 3.9 33 1.1 0.8 1.2 0.7
20:4n-6 8.9 7.8 6.9 7.6 3.1 1.7
20:5n-3 2.1 3.0 1.7 1.4 0.4 03
22:6n-3 11.1 14.7 14.2 9.9 8.6 5.9
-3/n-6 11 13 0.8 0.6 0.5 0.5
ratio

Table 1. Fatty acid composition (weight %) of flesh samples from tilapia reared in different systems.

Results

The results showed variable amounts of C18, C20 and C22 PUFA of both the omega-3 and omega-6 series (Fig. 1) and
consequent differing omega-3:0mega-6 ratios of 0.5 to 1.3 in the muscle tissues of the fish (Table 1).

The higher ratios came from the wild fish and fish that relied on natural food. Moreover, wild fish and fish reared under
extensive conditions also showed higher proportions of C20 and C22 PUFA (i.e., EPA and DHA) relative to their C18
PUFA homologues (mainly 18:2 omega-6) in the total fatty acid composition. They thus showed the highest lipid
nutritive value for human nutrition.
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Fig. 1. Omega-3 and omega-6 fatty acids as percentage of the total fatty acid content of wild tilapia and
animals from different aquaculture systems.

Conclusion

A study found it was impossible to define a “standard” tilapia in terms of fatty acid composition. The vegetable meals
and oils that contained omega-6 fatty acids in the diets of farmed fish caused a higher deposition of 18:2 omega-6 in

the fish.
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It is recommended that the amount of 18:2 omega-6 in the fish diets be reduced by substituting with vegetable oils
and meals rich in 18:1 omega-9 and/or 18:3 omega-3, in order to maintain the correct omega-3:0mega-6 ratio and
enhance the levels of DHA for human nutrition.

(Editor’s Note: This article was originally published in the December 2002 print edition of the Global Aquaculture
Advocate.)
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