Adequate intakes 

The National Academies released in 2002 the Dietary Reference Intakes Report for Energy and Macronutrients that included adequate intakes for linoleic acid (LA) and ALA. Adequate intake is defined as nutrient intake estimates observed in a healthy individual where sufficient scientific data is not available to suggest a recommended daily allowance.

Adequate intakes have been set for LA as 17g/day and 12g/day for men and women aged 19-50 years, respectively. The adequate intake for ALA is 1.6g/day and 1.1g/day for men and women aged 19 to 70 years, respectively.4 

The National Institutes of Health published a report in 1999 from a sponsored international workshop on the essentiality and recommended dietary intakes for n-3 and n-6 fatty acids. This working group proposed adequate intakes of 2-3 per cent of total calories for LA, 1 per cent of total calories for ALA, and 0.3 per cent of total calories for EPA and DHA. The group further recommended intakes of EPA and DHA of 650mg/day and a minimum of 300mg DHA/day during pregnancy and lactation.

Other countries such as Health Canada suggest a minimum of 3 per cent of energy from n-6 fatty acids and 0.5 per cent from n-3 fatty acids or 1 per cent for infants who do not receive a preformed source of EPA and DHA. The United Kingdom recommends intakes of 1 per cent of energy from ALA and 0.5 per cent from EPA and DHA combined.

The World Health Organization has also issued recommendations on the basis of the ratio of n-6 to n-3 fatty acids of 5:1-10:1. Sweden recommends a ratio of 5:1, Canada recommends 4:1-10:1, and more recently Japan recently changed its recommendation from 4:1 to 2:1.

Comparing conversion efficiencies

Essential fatty acids have three distinct metabolic functions: as an energy source, as structural cell membranes and as precursors of eicosanoids. These essential fatty acids share the same enzymatic reactions involved in their metabolic pathways, thus competing for the same elongases and desaturases enzymes. 

Linoleic acid (LA) and alpha-linolenic acid (ALA) go through a series of metabolic steps such as a series of elongation and desaturation reactions to be converted – LA to arachidonic acid and ALA to EPA and DHA. This competition of the omega-3 and omega-6 pathways for enzymatic activity is one of the main arguments in favour of direct consumption of long-chain omega-3 fatty acids such as DHA and EPA in marine oils.5 

The resulting fatty acids from the omega-3 and omega-6 metabolic pathways play roles in cell membrane function; in the development and functioning of the brain and nervous system; and in the production of eicosanoids such as thromboxanes, leukotrienes and prostaglandins. 

The conversion of LA into arachidonic acid is generally very efficient. However, the conversion of ALA to EPA and DHA is less efficient. It has been reported that in healthy individuals, only 5-10 per cent of ALA is converted to EPA, and 2-5 per cent to DHA. However, in a recent study conducted with women, estimated net fractional conversion of ALA to EPA was 21 per cent and ALA to DHA was 9 per cent.6,7 

	Table 2. Sources of ALAs:

	Food and Serving Size
	% ALA
	g/serving

	Flaxseed oil, 1tbsp (14g)
	57
	8.0

	Walnuts, 1oz (28g)
	14
	2.6

	Canola oil, 1tbsp (14g)
	11
	1.6

	Soybean oil, 1tbsp (14g)
	8
	1.0


	Table 3. Sources of DHAs and EPAs:

	Food and Serving Size
	% DHA+EPA
	g/serving

	Tuna, 3oz (84g)
	0.88
	0.74

	Salmon, Atlantic (84g)
	1.5
	1.3

	Sardines (84g)
	0.98
	0.84

	Fish oil, menhaden (1g)
	22
	0.22

	Fish oil, salmon (1g)
	31
	0.31


Summary
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