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The health benefits of foods rich in polyunsaturated fats (PUFAs) and in particular omega-3 fats have
been well established. An increased intake of omega-3 fats is known to protect against heart disease!?,
some inflammatory diseases and autoimmune disorders including rheumatoid arthritis® as well as
promoting eye health*. Omega-3 fats also play a major role in infant growth and development, as well as
behaviour, attention and learning in children >, A 2012 study also suggested a link between higher
omega-3 intake and lower incidence of asthma in young adults®. Omega-3 fats are also important in
maintaining good mental health with some research associating omega-3 intake with a reduced risk of
depression’ as well as protection against cognitive decline and incidence of dementia in the elderly?.
Whether omega-3 fats play a role in other health areas such as obesity is still evolving®. The absolute
amounts and sources of PUFAs in the diet are important to human health.

Recommended Dietary Intakes of Omega-3s

Health authorities such as the National Heart Foundation of Australia and the National Health and Medical
Research Council recommend increased consumption of omega-3 fats, namely alpha-linolenic (ALA) and
its long chain metabolites eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). ALA is a plant-
based fatty acid, found in foods such as walnuts, canola oil and soybeans, whereas EPA and DHA are
mainly present in marine sources (fish, shellfish, marine algae), eggs and meat. ALA is metabolised in the
body to DHA and EPA however its conversion rate is low %11, This limits the extent to which ALA confers
health benefits, therefore the very long chain omega-3 fats DHA and EPA are thought to be the primary
mediators of omega-3 health benefits.

The Heart Foundation’s 2008 Position Statement on ‘Fish, fish oils, n-3 polyunsaturated fatty acids and
cardiovascular health” 2 recommends that to lower the risk of coronary heart disease (CHD), all adult
Australians should:

1. Consume about 500mg of combined docosahexaenoic acid (DHA) and eicosapentaenoic acid
(EPA) per day through consumption of two or three serves (150 gram serve) of oily fish per week
and other foods and drinks enriched with marine n-3 PUFA and/or fish oil capsules or liquid.

2. Consume at least 2 grams per day of alpha-linolenic acid (ALA).

People with heart disease are advised to consume even more DHA and EPA (1000mg) daily!3.

The NHMRC recommendations for omega-3s are based on Adequate Intake (AI) recommendations and
Suggested Dietary Targets (SDTs). These recommendations are outlined in Table 1 below.

Current Intakes

The latest National Nutrition and Physical Activity Survey indicates that average Australian intakes are
meeting the Adequate Intake (AI) recommendations for daily intake of omega-3 fatty acids but these
intakes are well below the optimal intake for disease prevention!*. The average Australian is currently
consuming 248.9mg long chain omega-3s per day and 1.3g ALA per day'4. The highest average daily
intake of long chain omega-3s was Males age 51-70 who consumed 352.8mg per day!*.

In 2011-12 the main contributors to long chain omega 3 intakes in the diet included:
e Fish and seafood products and dishes 55.7%
e Meat, poultry and game products and dishes contributed 21.4%
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e Milk products and dishes 4.2%
e Eggs 3.8%

These data indicate that there is a need for Australians to increase their daily
intake of omega-3-containing foods to meet current recommendations for optimal
health.

The recommended Adequate Intake values for omega-3s as set out by the National Health and Medical
Research Council, compared with Australians’ intakes, are highlighted in table 1:

Table 1: Recommended adequate intake values for omega-3s vs. average intake

Short Chain omega-3s Long Chain omega-3s
(ALA) (DHA/EPA/DPA)
Adequate Average Adequate Average
intake *° intake'4 intake *° intake'4
0.5g 0.8g 40mg 114.8mg#
Boys and (1-3yrs) (2-3yrs) (1-3yrs) (2-3yrs)
Girls 0.8g 1.0g 55mg 114.8mg
(4-8yrs) (4-8yrs) (4-8yrs) (4-8yrs)
1.0g 1.3g 70mg 138mg
Boys (9-13yrs) (9-13yrs) (9-13yrs) (9-13yrs)
1.2g 1.4q 125mg 191mg
(14-18yrs) (14-18yrs) (14-18yrs) (14-18yrs)
0.8g 1.1g 70mg 129mg
Girls (9-13yrs) (9-13yrs) (9-13yrs) (9-13yrs)
0.8g 1.2g 85mg 137mg
(14-18yrs) (14-18yrs) (14-18yrs) (14-18yrs)
1.6g 160mg 301.9mg
(19+ yrs) (610mg for (19+ yrs)
Men 139 1.3g disease 273.1mg
(71+ yrs) prevention)* (71+ yrs)
1.3g 90mg 261.3mg
(19+ yrs) (430mg for (19+ yrs)
Women 0-89 1.2g disease 252.3mg
(71+ yrs) prevention)* (71+ yrs)
Pregnant 1.0 ) 115mg )
women
Lactation 1.2g - 145mg -

* Suggested Dietary Target (SDT) value
#this intake data needs to be interpreted with caution due to the error associated with it.

Optimal Dietary Ratio of Omega-6 to Omega-3 Fats

The typical Western diet (characterised by a high intake of processed foods high in saturated fat, sugar
and sodium) is considered by some to be imbalanced because it provides high levels of omega-6 and low
levels of omega-3 fats 617, Omega-6 and omega-3 compete in the body such that high levels of omega-6
block the ability of omega-3 to be used efficiently. Internationally, the FAO/WHO joint committee
recommends an omega-6/omega-3 ratio between 5:1 and 10:1 '8 However the use of the omega-
6/omega-3 ratio is controversial, and there is no overall scientific consensus regarding its effect on
human health. Australian data shows that for those who consume meat frequently, the ratios of omega-
6/omega-3 are 9.2-9.7:1 °, whereas ovo-lacto vegetarians or vegans have higher ratios 2° at 12.9:1 and
18.7:1 respectively °.
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The Omega-3 Index is used to measure a person’s omega status and hence risk

towards coronary heart disease mortality 2. It is a commonly used measure to

assess the potential benefits of omega-3s in clinical trials and some argue that it

should be considered as a risk factor for cardiovascular disease??. The Index is

based on an omega-3 biomarker measured in cell membranes (erythrocyte

eicosapentaenoic acid plus docosahexaenoic acid) and having higher levels of this biomarker in the body
is thought to reduce the risk for cardiac events. Founders of the Omega-3 Index also suggest that
lowering omega-6 increases the risk of heart disease, hence the omega-6/omega-3 ratio shouldn’t be
used as a reliable predictor of risk. There is therefore some controversy about the application of the
omega-6/omega-3 ratio and a push for focusing on increasing omega-3 intake exclusively to improve
health.

Omega-3 Fats in Eggs and Health Benefits

Eggs provide omega-3 fatty acids, contributing an average of 180mg per serve, 12% of the omega-3 Al
recommendation for men and 20% for women %, Of this, 114mg is long chain omega-3 fatty acids,
representing 71-127% of the long chain omega-3 Al. Eggs are therefore a particularly useful source of
long chain omega-3 fatty acids for ovo-vegetarians and others who do not eat fish regularly. For children,
one serve of eggs contributes 14-33% of their daily omega-3 AlI, depending on their age. Additionally,
eggs enriched with omega-3 provide more of these fatty acids, up to 905mg ALA and 208mg long chain
EPA/DHA per serve. The incorporation of such modified eggs in the Australian diet may provide an
appropriate vehicle for significantly increasing omega-3 fat consumption. Table 2 highlights the fatty acid
composition of Australian eggs.

Table 2: Fatty acid composition of Australian eggs

Fatty acid Fatty acid profile Fatty acid content
(% total) (g/100g)

Oleic acid 44 4.37
Linoleic acid 11.4 1.1
Alpha linolenic acid 0.6 0.06
Arachidonic acid 1.8 0.18
DHA 1.0 0.1
DPA 0.1 0.01
EPA 0 0

Total monounsaturated 50.9 5.1
Total polyunsaturated 15.6 1.6
Total saturated 33.3 3.3
Total omega-3 1.7 0.17
Total omega-6 13.8 1.37

Eggs are enriched through the provision of omega-3 food sources (such as linseed) in the diets of laying
hens?. Studies have shown that omega-3 enriched eggs may also confer health benefits, particularly for
blood lipid profiles and for infants:

Blood Lipid Profiles

e A 2007 study showed that among 25 healthy participants, consumption of five omega-3 enriched
eggs a day for three weeks was associated with a significant 16-18% decrease in serum triglycerides
compared to regular eggs 2*. This finding supports previous research in this area. For example, a
study conducted with healthy males who supplemented their diet with two omega-3 enriched eggs
per day for 18 days showed a significant increase in HDL cholesterol levels and a significant decrease
in LDL cholesterol levels compared to control subjects consuming two standard eggs per day 2°. In
another study of mildly hypertriglyceridaemic men consuming 10 DHA-enriched eggs per week,
serum triglycerides and HDL cholesterol levels were significantly reduced 6. Two unpublished studies
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also found a positive effect of omega-3 enriched eggs on cholesterol levels.
One study, done with post-menopausal women, found that the intake of 1.13
omega-3 enriched eggs significantly reduced plasma triglycerides by 9.6% %’.
The second study of hypercholesterolaemic individuals and found that the
consumption of four enriched eggs per week resulted in an 18% reduction in
triglycerides and a slight decrease in total cholesterol 28,

Infants

¢ Including omega-3 enriched eggs in the weaning diets of infants may offer benefits. DHA is important
for proper neurological development 2 and may also play an important role in cognitive function in
infants 3. One well-controlled trial undertaken in South Australia 3! showed the inclusion of four
omega-3 enriched egg yolks a week in the diets of infants aged 6-12 months resulted in red blood
cell concentrations of DHA that were 30-40% higher compared with infants fed no eggs or standard
egg yolks. A major finding was that infants fed formula without DHA but who consumed four omega-
3 egg yolks had red blood cell DHA percentages that were not significantly different to breastfed
infants. It was concluded that eggs enriched with omega-3 provide a means of increasing DHA in the
diet during the second six months of life without altering plasma cholesterol. This in turn may
improve development of visual acuity and neurological developmental outcomes. This research has
also been supported with the results of an American study that fed one group of infants baby food
enriched with egg yolk and DHA between 6-12 months of age and compared this to a group of
control infants receiving baby food alone 32. At the end of the six month intervention, visual acuity
was significantly better in the infants receiving egg yolk and DHA.

e Another study33 investigated the relationship between maternal DHA levels at birth and attentiveness
of toddlers into their second year. Toddler attentiveness was assessed at 12 and 18 months. Toddlers
of mothers who received high DHA eggs (135mg DHA) during pregnancy were more attentive than
toddlers of mothers given low (35mg) DHA eggs. These findings are consistent with evidence
suggesting a link between DHA and cognitive development in infancy and early childhood°.

Lacto-Ovo Vegetarians

e A 2010 randomised controlled trial** found the consumption of 6 omega-3 enriched eggs per week
for 8 weeks increased blood lutein levels in lacto-ovo vegetarians, adding to other evidence that eggs
are a bioavailable source of this powerful antioxidant.

e A study in 20 healthy lacto-ovo vegetarians found the consumption of 6 omega-3 enriched eggs per
week for 8 weeks lowered triglycerides, total cholesterol and apo B levels to a similar extent to the
walnut intervention and to a greater extent than standard egg treatment.,

Conclusions

Many Australians fall short of the omega-3 recommendations for chronic disease prevention and some
children, in particular, are struggling to meet adequate intakes. Although fish is recommended as the key
dietary strategy for people to increase their omega-3 intake, modern Western societies generally
consume inadequate amounts of fish and therefore this dietary approach may not be an effective way to
achieve an increase in the consumption of omega-3 fats. Standard eggs provide 12-20% of the omega-3
Al for adults and 14-33% AI for children, making them a useful source of this essential fatty acid in the
diets of Australians. Their content of long chain omega-3s (71-127% AI for adults) provides further
benefits for ovo-vegetarians and those who do not eat fish regularly. Omega-3 enriched eggs, which
contain up to five times more omega-3s than standard eggs, may provide an even greater mechanism for
increasing omega-3 fat consumption in Australia.

This statement is for healthcare professionals only.

*One serve = 2x60g eggs (104g edible portion)
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Useful links:

Omega-3 Centre
http://www.omega-3centre.com/

Heart Foundation n-3 position statement
http://www.heartfoundation.org.au/sitecollectiondocuments/fish-position-statement.pdf
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