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Omega-3 fatty acids: functionality in food?

Hauswirth, C.B et al. (2004) 
High Omega-3 Fatty Acid Content in Alpine Cheese—
The Basis for an Alpine Paradox? 
Circulation 109, 103–107.



• α-linolenic acid ( ALA ): C18:3n-3  - a typical terrestric plant fatty
acid

• Eicosapentaenoic acid ( EPA): C20:5n-3 – derived from ALA in 
mammals / part of marine fats

• Docosapentaenoic acid ( DPA): C22:5n-3 – derived from EPA in 
mammals / part of marine fats

• Docosahexaenoic acid ( DHA): C22:6n-3 – derived from DPA in 
mammals / large part of marine fats

Omega-3 fatty acids: functionality in food?



Reviewed in: Simopulos, 2000; Sinclair et al., 2002
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Omega-3 fatty acids in animal products: what do we have t o offer?

Sottnikova, 2008
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Omega-3 fatty acids in animal products: what do we have t o offer?

Porcine meat and fat:

Balancing firmness and stability vs. 
„healthy fatty acid“ contents

Control porcine lard Olive-oil soybean-oil

PUFA (%) 14.7 15.0 14.0 25.4

C18:3n3 (ALA) (%) 0.93 0.94 0.92 2.0

C18:2n6 (%) 12.1 12.0 11.8 21.1

Oxidative stability (h) 4.33 4.10 4.59 2.36

firmness (g) 151 114 56 53

Gläser et al., 2002N-3 fatty acids in porc



Omega-3 fatty acids in animal products: what do we have t o offer?

ALA DHA n6/n3

Free-ranging 6.9 6.6 1.3

Supermarket-Egg 0.5 1.1 19.9

Flax-Egg 21.3 5.1 1.6

Fishmeal-Egg 4.1 6.5 6.6

adapted from Simopoulos, 2000N-3 fatty acids in eggs

Concentrations of n-3 FA in eggs
(mg / g yolk)



Omega-3 fatty acids in animal products: what do we have t o offer?

Leiber et al., 2008N-3 fatty acids in rabbit meat

SFA BFA MUFA PUFA trans18:1 n-3 PUFA n-6 PUFA

g/
10

0g
 F

A
M

E

0

10

20

30

40

50

60

forage-only diets
forage:oats 1:1

***

* ***

***

***

*

Fatty acid patterns in meat of rabbits fed different diets



Omega-3 fatty acids in animal products: what do we have t o offer?
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Omega-3 fatty acids in animal products: what do we have t o offer?
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C18:3c9c12c15 (ALA) in milk fat (g/100g FAME)
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Omega-3 fatty acids in animal products: …..
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Omega-3 fatty acids in animal products: …..
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Omega-3 fatty acids in animal products: …..
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Omega-3 fatty acids in animal products: …..
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Omega-3 fatty acids in animal products: …..

…. does α-linolenic acid help?

To what extent ALA is converted to long-chain n-3 PUFA?
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Effects of dietary α-linolenic acid (ALA)
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Effects of dietary α-linolenic acid (ALA)

Sottnikova, 2008N-3 fatty acids in porcine tissues
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Effects of dietary ALA and DHA 
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Conclusion on the effects of animal source n-3 fatty acid s

-Animal nutrition may largely influence the ALA contents of  
food products, but, only to a much lesser degree, the lo ng-
chain PUFA (EPA, DPA, DHA).

-Increased ALA intakes do increase mainly EPA and DPA 
but to a lesser extent DHA.

-The effects of dietary ALA on long-chain n-3 PUFA 
significantly differ between tissues.

-Evaluation of ALA effects is only possible in the respec tive
target tissues, or, even more precisely, in the target
function.
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CLA in animal products
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Conclusion

• Unsaturated fatty acids in animal products are still an i ssue for
the improvement of nutritional quality of these products

• Of course, some effects may be still overestimated, but it seems
too early to give final answers

• Additionally, fatty acid profiles are useful indicators f or different 
digestive and metabolic processes, particularly in rum inants

• The fatty acid story may provide links to other important i ssues of 
the recent agricultural debate – and this opens horizons, also for
the animal nutrition research
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