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Practical Implications

+ Omega-3 fatty acids are polyunsaturated fatty acids that play important structural and signalling

roles in the heart, muscle, and nervous system.

+ Omega-3 fatty acids are an essential requirement in food intake with the need to consume ~
250-500mg/day. This can be achieved by two servings of oily fish per week for adults above 14

years.

+ Omega-3 fatty acids improve markers of muscle recovery, although there is little evidence that
omega-3 fatty acid supplementation directly improves athletic performance.

+ Omega-3 fatty acid intake may decrease muscle loss during immobilization and recovery from

injury.

+ Omega-3 fatty acids are an essential nutrient, and athletes who are deficient may benefit from
increasing intake through food or supplementation.

What are omega-3 fatty acids?

Omega-3 fatty acids are polyunsaturated
fatty acids that serve as components of
phospholipids in cellular membranes and act as
precursors for the synthesis of anti-
inflammatory signaling molecules. The most well-
known omega-3 fatty acids are alpha-linolenic
acid (ALA), eicosapentaenoic acid (EPA), and
docosahexaenoic acid (DHA). ALA is an essential
fatty acid as it cannot be made by the body -
it must be consumed in the diet. Both EPA and
DHA are synthesized from ALA, however, the
conversion of EPA and DHA from ALA is limited
to ~ 8% and ~4% in men and ~21% and ~9% in
women, r‘espectively.i Therefore, EPA and DHA
are referred to as ‘conditionally essential’ and
should also be obtained from the diet. Intake
of these omega-3 fatty acids and their
subsequent incorporation into biological tissues
such as the hear‘t,2 skeletal musole,8 and brain®
are associated with improved health. The health
promoting effects of omega-3 fatty acids can be
attributed to their distinct chemical structure,

see Figure 1.

How much omega-3 fatty acids should be
consumed?

Most nutrient values are
a

provided as

Recommended Dietary Allowance (RDA) that
aim to prevent deficiencies in 97-98% of the
population. An Adequate Intake (Al) is a
recommendation made when there is insufficient
scientific evidence to form an RDA. In the case of
omega-3 fatty acids, there is an Al but not an RDA.
For ALA, the Al for males and females above the
age of 14 years is 1.6 g/day and 1.1 g/day,
r\espeotively.5 There are no dietary reference
intake recommendations for EPA and DHA, but
it is generally advised to consume between
250-500 mg/day of combined EPA+DHA in adults,
or about 2 servings of oily fish (100 g each)
Ber\ week.89 It is important to note that the
DA and Al aim to combat deficiency in the
population and are not designed to achieve
optimal health. Although there is now growing
evidence that short-term intake of omega-3 fatty
acids above the Al could be beneficial, especially for

skeletal muscle. 3

Ingesting the Al of omega-3 fatty acids does not
necessarily require supplementation, and a
‘food first’ approach is the preferred method for
obtaining essential nutrients 10 Many studies
have observed that a large part of the Western
diets fail to obtain adequate levels of omega-3
fatty acids from diet,j-j-’i2 despite about 40% of
individuals self-reporting consuming the
suggested 2 servings of fish per week.
Notably, a 2020 survey of 1,528 Division |
collegiate athletes in the United States found

that
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Figure 1. The chemical structure of a phospholipid containing a saturated fatty acid, stearic acid,
and an omega-3 polyunsaturated fatty acid, docosapentaenoic acid (DHA). Phospholipids are
components of cellular membnranes that form a barrier between cells and the external
environment. They are composed of a phosphate group and glycerol head and two fatty acid tails.
Saturated fatty acids have no carbon-carbon double bonds, forming a straight chain. In contrast,
omega-3 fatty acids such as DHA have double bonds, which add ‘kinks’ to the tail. These ‘kinks’
increase membrane order influencing intracellular signaling. The fatty acid chemical notation 22:6
n3 refers to the total number of carbon atoms (22), the number of carbon-carbon double bonds (6),
and the position of the first double bond from the omega end (3).

only 6% wenre obtaining 500 mg EPA and DHA penr
day.j-3 Since it may not be tolerable or
financially accessible to obtain sufficient amounts
of omega-3 fatty acids at all meals (e.g., salmon
for breakfast), supplementation could be a
practical alternative to the recommended food-
based approach, particularly for those who prefer

not to consume seafood.

Omega-3 fatty acids in foods.

The most common sources of ALA are in
plants such as chia and flax seeds, while EPA and
DHA are mainly found in algae and fish. Table 1
lists some of the most common omega-3 fatty
acid sources.14 Imponrtantly, omega-3 fatty acids
can also be found in food sources that contain
high quality proteins as well as the branched
chain amino acid leucine, which is critical for the

stimulation of muscle protein synthesis.i5

If adequate omega-3 fatty acid intake cannot
be achieved with food intake, supplementation
should be considered. As the majority of omega-3
fatty acid supplements traditionally consist of fish
oils such as cod, anchovies, or sanrdines,
consuming fish products
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may be problematic for vegetarians or vegans.
People obsenrving strict diets or with allergies to fish
may consume omega-3 fatty acids as ALA in plant
sources or as supplements made from algal oil,
containing EPA and DHA from algae. Plant sources
of omega-3 fatty acids (excluding algae) tend to be
deficient in some essential amino acids and should
be complemented with complete protein sources or
a variety of plant-based proteins for maximal

benefit.

What are the benefits to consuming
omega-3 fatty acids?

Cardiovascular health. The most common
health benefit linked with omega-3 fatty acid
intake is improved cardiovascular health.16
The association betweenomega-3fattyacidintake
and cardiovascular health has led to the
development of what is known as the ‘omega-3
index’. The omega-3 index was established by
Harris and Von Schacky in 20042 and is an
estimate of red blood cell membrane EPA + DHA
composition as a function of total fatty acids.
Levels under 4% EPA + DHA of total fatty acids are
suggested to be associated with the most risk of
coronary heanrt
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Table 1. Food Sources of Omega-3 Fatty Acids

EPA DHA ALA Protein Leucine

Food Source Serving Size

mg/serving* g/serving*
Chia seeds 30 g (3 tbsp) - - 4.9 2.0 0.4

Hemp seeds 54 o (3 thsp) . - 0.6 9.5 0.6

(hulled)
Flaxseed 44 4 (1 thsp) . - 0.9 1.8 0.6
(whole)

Flax seed oil 14 g (1 tbsp) - - 7.3 - -
Canola oil 14 g (1 tbsp) - - 1.3 - -
Edamame i00g - - 0.4 i0.9 0.8

Salmon (wild) 100 g 320 1120 0.3 19.8 ie6

Salmon
100 g 860 1100 0.2 20.4 ie

(farmed)

Mussels
100 g 22 250 - 23.9 0.8

(blue)

Oysters (wild) 100 g 180 140 041 57 0.4
Mackerel 100 g 210 1400 - 18.6 1.5
Herring 100 g 710 860 01 18.0 1.5

Trout (rain-

) 100 g 170 420 - 20.5 17
bow, wild)

disease

*Typical estimated composition in g/serving, howevernr, these values may be affected by source
and cooking method.14

outcomes,

whereas

presents

moderate risk, and over 8% is lowest risk1’ A
recent study found that the average omega-3 index

of collegiate athletes is about 4.4%18 suggesting
that atheltes may benefit from increasing
omega-3 fatty acid intake. It is important to
note that the link between the omega-3 index and
improved cardiovascular health is mostly
supported by epidemiological evidence, which
does not nrepresent true cause and effect. 16
Moreover, the omega-3 index was developed
primarily from case controlled studies in
middle-aged to older adults who already
possess one or more cardiometabolic risk

factors. Thus, the applicability of the omega-3
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index to improve cardiovascular health outcomes
in youngenr, athletic individuals, should be
interpreted with caution.

Skeletal muscle. Although many  studies
have focused on omega-3 fatty acid intake to
enhance cardiovascular health, evidence s
emerging to suggest omega-3 fatty acid
intake may also impact skeletal muscle. It
takes ~2 weeks from commencement of
omega-3 fatty acid supplementation (~5g/d)to
detect changes in in the omega-3 fatty acid
content of skeletal muscle and this plateaus at~ 8

weeks (see Figure 2).19’20 There are
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reports of increased expression of anabolic

signaling molecules,19 potentiated rates of
muscle protein synthesis in response to amino
acid infusion,21 faster oxggen kinetics during
endurance exer*cise,22’2 and reduced content
of markers of inflammation following omega-3
fatty acid intake.24 Recent reviews of the literature
also suggest that omega-3 fatty acid intake may
enhance recovery from ‘physiological stress’
as well as elements of cognition such as
reaction time and memor‘y.25’26 One area of
particular interest is the impact of omega-3 fatty
acid intake on protection against exercise-induced
muscle damage with some studies
demonstrating that omega-3 fatty acid ingestion
attenuates reductions in muscle strength and
subjective measures of soreness following
damaging exencise.2% However, studies that
demonstrate an ergogenic effect of omega-3
fatty acids on markers of muscle damage often
employ an exercise protocol specifically designed
to induce muscle damage (i.e., repeated eccentric
contractions) that is not reflective of real-world

pnactice.27 There is also very limited evidence that
alterations in markers of Pphysiological stress

and soreness following

omega-3 fatty acid supplementation translate
to impoved endurance or strength
performance. The conflicting findings regarding
the role of omega-3 fatty acids in promoting
exercise performance are compounded by the
knowledge that omega-3 fatty acid
supplementation fails to potentiate rates of
muscle protein synthesis following
resistance  exercise and protein feeding-not

infusion- in young men.28

One conspicuous observation of many studies
in this area is the lack of female panrticipants.
One study in older adults has shown supenrionr
strength gains in response to 18 weeks of
resistance exercise and omega-3 fatty acid
supplementation in women compared to men.29
Whether the same is true in younger women
remains unknown but leaves the possibility that
female atheltes may benefit from higher
intakes of omega-3 fatty acids compared to
males. The exact mechanisms as to why older
women appear to benefit from omega-3 fatty
acids to a greater extent than older men in this
context is unknown. More work examining the

impact of

Figure 2.Top panel highlights the time-course in skeletal muscle EPA/DHA content following omega-3 fatty

acid supplementation. Note that it could take up to 6 weeks for peak omega-3 fatty acid content to occur.
Bottom panel, potential therapeutic outcomes of omega 3 supplementation in differing populations. Note
that the differing populations may benefit in different ways to omega-3 fatty acid supplementation. MPS =

muscle protein synthesis, MPB = muscle protein breakdown. Adapted from McGlory et al (2019) 3




omega-3 fatty acids on training-induced
adaptations or athletic performace in both women

and men is now needed.

Can omega-3 fatty acids
influence recovery from injury?

Perhaps the most exciting area of omega-3
fatty acid therapy is in recovery from injury.
Unlike resistance exercise (which is a potent
stimulus for muscle growth) periods of muscle
unloading or limb immobilization result in a
reduction in rates of muscle protein synthesis and
muscle-disuse atrophy. Initial work in rodents
has shown that the provision of omega-3 fatty
acids protected against muscle-disuse atrophy,
which was linked to activation of signals known
to regulate muscle protein synthesis.So There is
now evidence that omega-3 fatty acid ingestion
may also alleviate immobilization-induced muscle
loss in young women.20 Specifically, 4 weeks
of bBg/d omega-3 fatty acid supplementation
( ~3g EPA+ ~2¢g DHA) reduced losses in muscle
mass and MRI-measured muscle size in response
to 2 weeks of single leg immobilization in young
women. The protective effect of omega-3 fatty
acids towanrds skeletal muscle was linked to
reduced losses in mitochondrial protein
content and respiration kinetics.31 Critically,
those in the omega-3 fatty acid group recovered
these losses after 2 weeks of return to normal
activity whereas those in the control group wenre
only partially recovered. These studies®20.31
suggest that supplementation with omega-3
fatty acids could mitigate decrements in muscle
mass/size during injury and promote return to
play. These studies were conducted in healthy
young women in the absence of a hyper-
inflammatory state, which often accompanies
injury/surgery. Whether these effects are the
same in men or following injury in the presence
of a pro-inflammatory state remains unknown.

What are the risks of taking omega-3
fatty acid supplements?

In large-scale reviews, risks of omega-3 fatty
acid supplementation are mild and only occur in a
small portion of the stud sample.25’26 Mild
gastrointestinal effects that could occur
include belching, fishy taste, and
nausea 163233 |n contrast to popular belief,
there is no increased risk of bleeding during
or

after surgery even with high-dose omega-3
fatty acid sup lementation.34:35 Another
anecdotal side effect of omega-3 fatty acid
supplementation is an increase in ovenrall calorie
intake and the potential for body mass gain.
However, supplementation with omega-3 fatty
acids is unlikely to contribute to body mass gain
due to the small overall calorie contribution (5g/d
~45 kCal). It is also important to consider
supplement quality since a sample of 70% of fish
oil supplements in the United States do not
contain the amounts of EPA and DHA that are
stated on the label.36 Similarly, some supplements
may also be contaminated by toxic ingredients and
controlled substances that are prohibited
according to the World Anti-Doping Agency
guidelines. Athletes competing under doping
regulations should be aware of the risk of
consuming low-quality supplements and always
seek advice from suitably qualified
practitioners prior to engaging in any
supplementation protocol and ensure that all
supplements are independently batch-tested for
contaminants. It should also be noted that it
can take up to 6 weeks for peak EPA / DHA
content to occur following omega-3
supplementation (Figure 2) which should be
taken into consideration when evaluating the
effects of omega-3 supplementation.

Conclusion

Omega-3 fatty acids are essential nutrients
that contribute to the optimal functioning
of the heart, nervous system, and skeletal
muscle with therapeutic potential in  many
population groups (Figure 2). Omega-3 fatty acid
sounrces include fish such as mackerel, salmon, or
herring, or plant-based sources such as flax and
hemp seeds. Recent evidence suggests that some
atheltes may not be consuming the Al for
omega-3 fatty acids, increasing the nrisk of
deficiency. Two servings of fish per week should
provide an adequate intake of ALA, EPA and DHA
for healthy adults. For athletes, supplementation
with omega-3 fatty acids likely provides no
benefit to sports performance. In scenarios of
injury recovery that require periods of
immobilization, increasing omega-3 fatty acid
intake may help decrease the rate of muscle
loss.

NX

06



NX

Author bio

Lana Ramié B.Sc

Lana Rami¢ is a recent graduate of the
School of Kinesiology and Health Studies at
Queen’s University. She is currently working
with Dr. McGlory on projects related to
omega-3 fatty acids and muscle protein. Lana
is interested in investigating the effects of
omega-3s in athletic, adult, and elderly
populations. In September 2020, she will be
starting at the University of Ottawa’s School
of Medicine to pursue her medical degree.

Chris McGlory Ph.D

Dr. Chris McGlory is currently an
Assistant Professor at Queen’s University,
Canada having completed Postdoctoral
Fellowships with Prof. Stuart Phillips at
McMaster University, Canada. Chris’ lab
focuses on how dietary protein and
fatty acid intake modulate the adaptive
response of skeletal muscle to exenrcise
and periods of muscle-disuse. Chris has
published over 50 scientific papers related
to this work and has delivered numerous
invited national and international
presentations at many prestigious
scientific meetings (American College of
Sports Medicine, European Society for
Clinical Nutrition and Metabolism, Gatorade
Sponrts Science Institute, Europhysiology).

07




References:

1. Arterburn LM, Hall EB, Oken H. Distribution,
interconversion, and dose response of n-3 fatty
acids in humans. Am J Clin Nutnr.
2006;83(6):1467S-14768S. doi:10.1093/
ajcn/83.6.1467s

2. Harris WS, Von Schacky C. The Omega-3
Index: a new risk factor for death from
coronary heart disease? Prev Med (Baltim).
2004;39(1):212-220. doi:10.1016/
jypmed.2004.02.030

3. McGlory C, Calder PC, Nunes EA. The
Influence of Omega-3 Fatty Acids on Skeletal
Muscle Protein Turnover in Health, Disuse, and
Disease . Front Nutr 2019;6:144. https://
www.frontiersin.org/article/10.3389/
fnut.2019.00144.

4, Calder PC, Yaqoob P. Omega-3
polyunsaturated fatty acids and human health
outcomes. BioFactors.2009;35(3):266-272.

doi:10.1002/biof.42

5. Institute of Medicine. Dietary Reference
Intakes for Energy, Carbohydrate, Fiber, Fat,

Fatty Acids, Cholesterol, Protein, and Amino
Acids. Washington, DC: The National
Academies Press; 2005.

doi:10.17226/10490

8. Rimm, E.B, Lawrence, JA, Chiuve, SE, et
al. Seafood Long-Chain n-3 Polyunsaturated
Fatty Acids and Canrdiovascular Disease: A
Science Advisory From the American Heant
Association. Circulation. 2018;138(1):e35-e47.
doi:10.1161/CIR.0000000000000574

7. McGuire S. U.S. Department of Agriculture
and U.S. Department of Health and Human
Senrvices, Dietary Guidelines for Americans,
2010. 7th Edition, Washington, DC: U.S.
Government Printing Office, January 20ii. Adv
Nutr. 2011;2(3):293-294.

do0i:10.3945/an.111.000430

8. European Food Safety Authonrity.
Scientific  Opinion on the Tolerable Upper
Intake Level of eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA) and

docosapentaenoic acid (DPA). EFSA J.
2012;10(7). doi:10.2903/j.efsa.2012.2815

9. Lloyd-dones DM, Hong Y, Labarthe D, et al.

Defining and  Setting National Goals for
Cardiovascular Health Promotion and
Disease Reduction. Circulation.
2010;121(4):586-613. doi:10.11641/

lationaha.109.192703

10. Lockwood GB. The quality of commercially
available nutraceutical supplements and
food sources. 2011;63(1):3-10. doi:10.1111/
j.2042-7158.2010.01159.x

i11. Papanikolaou Y, Brooks J, Reider C, Fulgoni VL.
U.S. adults are not meeting recommended levels
for fish and omega-3 fatty acid intake: results of an
analysis using obsenrvational data from NHANES
2003-2008. Nutr J. 2014;13(1):34.
doi:10.1186/1475-2891-13-31

12. Thompson M, Hein N, Hanson C, et al.
Omega-3 Fatty Acid Intake by Age, Gender, and
Pregnancy Status in the United States: National
Health and Nutrition Examination Survey 2003-
2014. Nutrients. 2019;11(1):177. doi:10.3390/
nuii0i0177

13. Ritz PP, Rogers MB, Zabinsky JS, et al. Dietary
and Biological Assessment of Omega-3 Status of
Collegiate Athletes: A Cross-Sectional Analysis.
PLoS One. 2020;15(4):e0228834.
doi:10.1101/2020.01.27.920991

14. U.S. Department of Agriculture. FoodData
Central.; 2019. https://fdc.nal.usda.govy/.

i15. Devries MC, McGlory C, Bolster DR, et al.
Leucine, Not Total Protein, Content of a
Supplement Is the Primary Determinant of
Muscle Protein Anabolic Responses in Healthy
Older Women. J Nutr.

2018;148(7):1088-1095. doi:10.1093/jn/nxy091

16. Abdelhamid AS, Brown TdJ, Brainard JS, et
al. Omega-3 fatty acids for the primary and
secondary  prevention of cardiovasculanr
disease. Cochrane Database Syst Rev. 2020;(3).
doi:10.1002/14651858.

CD003177.pub5

17. Harris WS. The Omega-3 Index: Clinical
utility for  Therapeutic Intervention. Curr
Cardiol Rep.

2010;12(6):503-508. doi:10.1007/s11886-010-0141-6

18. Anzalone A, Carbuhn A, Jones L, et al. The
Omega-3 Index in National Collegiate Athletic
Association Division | Collegiate Football Athletes.
J Athl Train.

2019;54(1):7-11. doi:10.4085/1062-6050-387-18

19. McGlory C, Galloway SDR, Hamilton DL, et al.
Temporal changes in human skeletal muscle
and  blood lipid composition with fish oil
supplementation. Prostaglandins, Leukot
Essent Fat Acids.

2014;90(6):199-206. doi:10.1016/j.plefa.2014.03.001

NX

08



20. McGlory C, Gorissen SHM, Kamal M, et
al.  Omega-3 fatty acid supplementation
attenuates  skeletal muscle disuse atrophy
during two weeks of unilateral leg immobilization
in healthy young women. FASEB J.
2019;33(3):4586-4597. doi:10.1096/
fj.201801857RRR

21. Smith GI, Atherton P, Reeds DN, et al.
Dietary omega-3 fatty acid supplementation
increases the rate of muscle protein synthesis in
older adults: a randomized controlled trial. Am
erican J Clin Nutr.2011;93:402-412. doi:10.3945/
ajen.110.005611.

22, Peoples GE, McLennan PL, Howe PRC, Groeller
H. Fish Oil Reduces Heart Rate and Oxygen
Consumption During Exercise. J Cardiovasc
Pharmacol. 2008;52(8). https://journals.lww.com/
cardiovascularpharm/Fulltext/2008/12000/
Fish_Oil_Reduces_Heart_Rate_and_Oxygen_Cons
umption.10.aspx.

23. Zebrowska A, Mizia-Stec K, Mizia M, Gagsior Z,
Poprzecki S. Omega-3 fatty acids supplementation
improves endothelial function and maximal oxygen
uptake in endurance-trained athletes. Eur J Sport
Sci. 2015;15(4):305-314.
doi:10.1080/17461391.2014.949310

24. Delfan M, Ebrahim K, Baesi F et al.
The immunomodulatory effects of fish-oil
supplementationinelite paddlers: A pilot randomized
double blind placebo-controlled trial.
Prostaglandins, Leukot Essent Fat Acids.

2015;99:35-40. doi:10.1016/j.plefa.2015.04.011

25, Heileson JL, Funderburk LK. The effect of fish
oil supplementation on the promotion and
preservation of lean body mass, strength, and
recovery from physiological stress in young,
healthy adults: a systematic review. Nutr Rew.
2020. doi:10.1093/nutrit/nuaa034

26. Lewis NA, Daniels D, Calder PC, Castell LM,
Pedlar CR. Are There Benefits from the Use of
Fish Oil Supplements in Athletes? A Systematic
Review. Adv Nutr. 2020;8(1):1-15. doi:10.1093/
advances/nmaa050

27. Philpott JD, Donnelly C, Walshe IH, et al. Adding
Fish Oil to Whey Protein, Leucine, and
Carbohydrate Over a Six-Week Supplementation

Period Attenuates Muscle Soreness Following
Eccentric  Exercise in  Competitive Soccenr
Players. Int J Sport Nutr Exerc Metab.

2018;28(1):26-36. doi:10.1123/ijjsnem.2017-0161

28. McGlory C, Wardle SL, Macnaughton LS, et al.
Fish

NX

oil supplementation suppresses resistance exercise
and feeding-induced increases in anabolic signaling
without affecting myofibrillar protein synthesis
in young men. Physiol Rep. 2016;4(6):e12715.
doi:10.14814/phy2.12715

29. Da Boit M, Sibson R, Sivasubramaniam S, et al. Sex
differences in the effect of fish-oil supplementation
on the adaptive response to resistance exenrcise
training in older people: a randomized controlled
trial. Am J Clin  Nutr. 2017;105(1):151-158.
doi:10.3945/

ajen.116.140780

30. You J-S, Park M-N, Song W, Lee Y-S. Dietary fish
oil alleviates soleus atrophy during immobilization
in association with Akt signaling to p70s6k and E3
ubiquitin ligases in rats. Appl Physiol Nutr Metab.
2010;35(3):310-318. d0i:10.1139/n10-022

31. MiottoPM,Mcglory C,BahniwalR,KamalM,Phillips
SM, Holloway GP. Supplementation with dietary w-3
mitigates immobilization-induced reductions in
skeletal muscle mitochondrial respiration in young
women. FASEB J. 2019;33(7):8232-8240. doi:10.1096/
fj.201900095R

32. Manson JE, Cook NR, Lee I-M, et al. Marine n-3
Fatty Acids and Prevention of Cardiovascular
Disease and Cancer. N Engl J Med. 2018;380(1):23-32.
doi:10.1056/NEUMo0a1811403

33. The ASCEND Study Collaborative Group. Effects
of Nn—-3 Fatty Acid Supplements in Diabetes Mellitus. N
Engl J Med. 2018;379(16):1540-1550. doi:10.1056/
NEJMoa1804989

34. Begtrup KM, Krag AE, Hvas AM. No impact of
fish oil supplements on bleeding risk: A systematic
review. Dan Med J. 2017;64(5):1-11.

35. Akintoye E, Sethi P, Harris WS, et al. Fish
Oil and Perioperative Bleeding. Circ Canrdiovasc
Quial Outcomes. 2018;11(11):e004584.
doi:10.1161/

CIRCOUTCOMES.118.004584

36. Kleiner AC, Cladis DP, Santerre CR. A
comparison of actual versus stated label amounts
of EPA and DHA in commercial omega-3 dietary
supplements in the United States. J Sci Food Agpric.
2015;95(6):1260-

1267. doi:10.1002/jsfa.6816

09






