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ABSTRACT 

Cladis, Dennis P. M.S., Purdue University, May 2014. Fatty Acids and Mercury in 

Seventy Seven Species of Commercially Available Finfish in the United States. Major 

Professor: Charles Santerre. 

 

 

 Finfish are consumed across the United States and constitute an important part of 

the American diet. However, seafood consumption can be a tenuous topic, with 

supporters highlighting the health benefits of eicosapentaenoic acid (EPA, C20:5n3) and 

docosahexaenoic acid (DHA, C22:6n3) and opponents emphasizing the neurotoxicity of 

methylmercury. Because all fish contain varying amounts of EPA, DHA, and 

methylmercury, the need for clear and unbiased information is essential to alleviate the 

confusion experienced by many consumers and empower them to make informed 

decisions regarding seafood consumption. As the market changes and more fish originate 

from aquaculture sources, where diets are controlled, consumer intakes of EPA, DHA, 

and methylmercury are changing. Thus, the goal of this project was to examine fatty acid 

and methylmercury content in 77 commercially available finfish species commonly 

consumed across the U.S. 

 EPA and DHA are important for the development of neurological function and 

eyesight in fetuses and infants, as well as heart health and the retention of cognitive 

abilities in aging populations. In accordance with these benefits, fatty acid profiles were 

determined for all collected species. EPA plus DHA content varied widely both within 
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and between species. The fatty acid profiles of farmed species differed markedly from 

those of wild-caught species. Farmed species, including channel catfish, salmon (Atlantic 

and Chinook), and sturgeon (green and white), exhibited high concentrations of saturated 

fatty acids, monounsaturated fatty acids, and n-6 fatty acids. These differences stem from 

the lower costs associated with incorporating these fatty acids into farm-fed diets as 

compared to EPA and DHA. Some farmed species (rainbow trout, salmon, and sturgeon) 

were found to contain high levels of EPA and DHA, though the ratio of EPA plus DHA 

to other fatty acids was generally lower in farmed species than wild-caught species. 

 In contrast to the health benefits offered by EPA and DHA, methylmercury 

exposure may adversely affect neurological development. For most adults consuming 

moderate amounts of fish, methylmercury is not a significant health hazard. Fetuses and 

developing infants, however, are considerably more sensitive to the neurotoxic effects of 

methymercury. Therefore, pregnant and nursing women should exercise caution when 

consuming seafood. The second half of this project examined the mercury content of all 

finfish collected. Total mercury content was low in most species, including salmon, 

Alaskan pollock, Atlantic cod, tilapia, channel catfish, and pangasius/swai, which are 

among the top ten species consumed in the U.S. Total mercury content was also low in all 

farmed species studied, though wide variations were still observed within and between 

species. In order to keep blood mercury levels below the USEPA RfD of 0.1 μg/kg bw-

day, 27 species examined in this study should be avoided by sensitive populations. In 

addition, swordfish (1107 ppb) and king mackerel (1425 ppb) contained mercury levels 

above the FDA Action Level of 1000 ppb, meaning that consumers are not being 

adequately protected from high mercury species entering the marketplace. 
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CHAPTER 1. REVIEW OF THE LITERATURE 

 

1.1. Seafood 

1.1.1. Seafood Consumption 

 Seafood consumption is prevalent in many populations around the world, and the 

United States is no exception. In 2012, Americans consumed an average of 14.4 pounds 

of seafood per capita.
1
 According to the National Fisheries Institute, the top ten 

consumed seafoods per capita were shrimp (3.800 lbs), canned tuna (2.400 lbs), salmon 

(2.020 lbs), tilapia (1.476 lbs), pollock (1.167 lbs), pangasius/swai (0.726 lbs), crab 

(0.523 lbs), cod (0.521 lbs), catfish (0.500 lbs), and clams (0.347 lbs).
2
 However, seafood 

consumption has declined over the past decade, from an all-time high of 16.6 lbs per 

capita in 2004.
1
 Various fish species have long been known as a good source of protein 

and long chain n-3 fatty acids, including eicosapentaenoic acid (C20:5n3, EPA) and 

docosahexaenoic acid (C22:6n3, DHA), but also contain toxicants like methylmercury 

and polychlorinated biphenyls (PCBs). This has led to a great deal of confusion among 

consumers, as they desire the health benefits from EPA and DHA, but want to avoid the 

potential for harm from the chemical hazards. 

 Many studies have performed risk-benefit analyses on fish.
3-10

 Generally, the 

studies agree that there are significant benefits that come from consuming the long chain 

fatty acids in fish, but that the negative effects of methylmercury can cause harm, 
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especially among sensitive populations, including pregnant and nursing women and 

young children. The main challenge is simultaneously encouraging the consumption of 

fish that are higher in EPA and DHA to maximize health benefits, while discouraging the 

consumption of fish that are higher in mercury to minimize health deficits. This has led 

many organizations to publish information regarding seafood consumption, including the 

U.S. Environmental Protection Agency (USEPA) and the U.S. Food and Drug 

Administration (FDA).
11

 Others have created tools, like wallet cards and websites,
12, 13

 to 

clarify consumption guidelines and assist consumers, especially those in sensitive 

populations, in making informed decisions regarding seafood consumption. 

 The Dietary Guidelines for Americans (DGA)
14

 are published every five years by 

the U.S. Department of Agriculture (USDA) and Department of Health and Human 

Services (DHHS) to outline recommendations for consuming a healthy and balanced diet. 

The DGA recommendations are based upon current research and input from experts in 

different areas of food and nutrition. The most recent version, published in 2010, 

estimates mean seafood intake at 3.5 ounces per week.
14

 The DGA recommends 

increasing consumption to 8-12 ounces per week, which may provide an average of 250 

mg of EPA plus DHA per day. Additionally, consumption of a variety of seafood is 

encouraged to lower the risk of methylmercury intake. The DGA emphasize the 

importance of EPA and DHA for developing fetuses and infants, while also cautioning 

against the consumption of high mercury species. 

 One of the biggest challenges in effectively communicating seafood consumption 

advice is overcoming the abundance of negative reports in the media. A recent study 

examined stories regarding seafood carried by ten major U.S. media outlets over 15 years 
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(1993-2007).
15

 During this time period, there were 310 news stories related to seafood. 

Of these stories, 68% focused on mercury in fish, 20% focused on the health benefits 

associated with fish consumption, and 12% focused on other safety concerns related to 

fish consumption. This means that major news outlets reported on the negative aspects of 

fish consumption (mercury or safety concerns) four times more often than the health 

benefits. The reasoning behind the imbalanced coverage could be motivated by a number 

of factors, but it is clear that communicating complete and unbiased information about 

the benefits and risks of seafood consumption to the public is extremely challenging. 

 

1.1.2. Aquaculture 

 Historically, most seafood has been wild-caught, but in the past few decades 

aquaculture has experienced rapid growth and now accounts for half of all fish available 

to consumers.
16

 Aquaculture is expected to continue to grow to meet the needs of 

expanding populations, especially as capture fishery production holds steady or 

declines.
17

 However, while aquaculture represents an opportunity for growth in the 

seafood industry, there are many challenges that must be met and overcome. Chiefly, 

optimizing the diet of farm-fed fish is essential to the long-term success of aquaculture, 

as fish raised on farms receive their nutrition and contaminants solely from feed.
17

 In an 

effort to reduce costs, fish farmers have experimented with blended diets, wherein fish 

are fed a mixture of low-cost lipids (e.g., canola oil) and more expensive marine oils that 

are high in n-3 fatty acids.
18

 These diets yield more affordable products, as their fatty acid 

profiles are a mixture of the low-cost and marine oils.
19

 Thus, farmers have recently 

turned to finishing diets, wherein fish are fed low-cost lipids until shortly before harvest, 
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when the diet is switched to contain high levels of marine oils to boost the n-3 content.
17

 

This strategy has yielded higher quality products while keeping diet costs low. 

 Aquaculture has the potential to produce high quality seafood at a reasonable cost 

to consumers, but it is incumbent upon the farmers to regulate the diets of these species to 

create desirable products in the marketplace. By controlling the diet, farmers have the 

opportunity to create products with high concentrations of EPA and DHA, while keeping 

contaminant levels low.
17

 As aquaculture continues to grow worldwide and more seafood 

in the marketplace originates from farms, dietary fatty acids obtained by fish consumers 

will change as the diets of aquaculture species change. 

 

1.2. Lipids and Fatty Acids 

 Lipids are the most concentrated energy source in the diet, with each gram 

contributing approximately nine calories of energy.
20

 Lipids also aid in the absorption of 

fat soluble vitamins A, D, E, and K.
21

 Dietary lipids can be derived from plant and animal 

sources, with plants typically containing liquid lipids (oils) and animals containing solid 

lipids (fats) at room temperature. These differences are derived from the different ratios 

of saturated to unsaturated fatty acids, with saturated fats having higher melting 

temperatures than unsaturated fats.
21

 

 In biological systems, nearly all lipids occur in the triglyceride form, made up of a 

glycerol molecule bound to three fatty acids (Figure 1.1a). Free fatty acids can be cleaved 

from the glycerol backbone by lipase, and consist of a single chain of carbons with a 

carboxylic acid group on one end and a methyl group on the other. The length of the 

carbon chain ranges from 8-24 carbons and consists of an even number of carbon atoms 
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(Figure 1.1b). The varying chain lengths, coupled with the number of double bonds in 

each fatty acid, give lipids their structural and functional characteristics. Because 

saturated fatty acids (SFA) lack double bonds, they have more rotational flexibility and 

can pack together more tightly, leading to higher melting temperatures. Unsaturated fatty 

acids, especially in the cis configuration, have more rigid carbon chains that do not pack 

as easily as SFA and have lower melting temperatures. These structural characteristics 

play a major role in determining the ability of different fatty acids to affect different 

health endpoints.
21, 22

 

 

 

Figure 1.1 – Examples of fatty acid structure. (a) shows the lipase catalyzed cleavage of a 

triglyceride to form glycerol and free fatty acids. (b) shows an example of a saturated 

fatty acid (SFA), a monounsaturated fatty acid (MUFA), and an n-3 polyunsaturated fatty 

acid (PUFA). 
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 Fish contain many different fatty acids, in various quantities. While EPA and 

DHA are the most important fatty acids for health, and seafood is the primary dietary 

source of these fatty acids, it is important to consider all fatty acids present. Thus, the 

following discussion will briefly review SFA, monounsaturated fatty acids (MUFA), 

essential fatty acids (EFA), and n-6 fatty acids before detailing the health benefits 

specifically associated with EPA and DHA in recent studies. 

 

1.2.1. Saturated Fatty Acids 

 SFA consist of carbon chains that are completely saturated; i.e., there are no 

double bonds in the carbon backbone (Figure 1.1b). The most common SFA are lauric 

acid (C12:0), myristic acid (C14:0), palmitic acid (C16:0), and stearic acid (C18:0). 

Historically, SFA have been considered detrimental to health and consumption has been 

advised against. Practically, it is impossible to consume a diet completely devoid of SFA, 

as all lipids are mixtures of fatty acids. Thus, consumption advice has focused on 

replacing SFA with unsaturated fatty acids.
14

  

 SFA are derived primarily from animal and dairy sources, such as beef, pork, 

milk, butter, and cheese.
21

 SFA are necessary for physiological functions, including tight 

packing in cell membranes,
23

 but humans are able to synthesize them to meet 

physiological needs, rendering them unnecessary components of the diet.
21

 The direct 

associations between SFA and cholesterol (total and low-density lipoproteins (LDL)) 

have been well established
24

 and linked to an increased risk of coronary heart disease 

(CHD).
14, 21

 Currently, Americans obtain approximately 11% of their daily energy from 

SFA.
14

 Lowering total energy intake to 10% or less has been associated with lower 
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cholesterol levels and decreased risk of CHD; lowering intake below 7% has shown even 

stronger cholesterol lowering effects.
14

 

 Recent reports, however, are challenging the commonly held notion that SFA 

have negative impacts on health.
24-29

 Most reports agree that SFA levels are correlated 

with cholesterol levels, but also point out the correlation with high-density lipoproteins 

(HDL) levels. Because the ratio of total cholesterol levels to HDL cholesterol levels does 

not change significantly with increased SFA, the overall cholesterol balance is 

maintained and health deficits are minimized.
24

 In addition, recent studies have been 

unable to find a significant link between SFA and inflammation, blood pressure, 

endothelial function, or arterial stiffness.
27

 These results have led several researchers to 

conclude that although there is a link between SFA and cholesterol levels, clear and 

convincing evidence linking SFA levels and CHD does not yet exist.
24, 26, 27

 Instead, links 

between SFA and other dietary components are beginning to emerge as links to CHD. 

Two primary confounding factors are carbohydrates and n-6 fatty acids levels. When 

SFA are replaced with carbohydrates, cholesterol levels rise,
29

 but when SFA are 

replaced with polyunsaturated fatty acids (PUFA)
29

 or SFA are removed with a 

concomitant decrease in n-6 fatty acids,
25

 cholesterol levels and CHD risk are lowered. 

Thus, although the general consensus is that SFA are unhealthy and unnecessary 

components of the diet, the true effects of SFA in the diet are still being elucidated. 

 

1.2.2. Monounsaturated Fatty Acids 

 MUFA contain exactly one carbon-carbon double bond along the fatty acid 

carbon backbone and nearly all MUFA in the diet are in the cis configuration (Figure 
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1.1b). The most common MUFA are myristoleic acid (C14:1n7), palmitoleic acid 

(C16:1n7), vaccenic acid (C18:1n7), oleic acid (C18:1n9), eicosenoic acid (C20:1n9), 

erucic acid (C22:1n9), and nervonic acid (C24:1n9). Oleic acid is the most prominent 

dietary MUFA, comprising 92% of total MUFA consumption.
21

 Similar to SFA, MUFA 

can be endogenously synthesized as needed, and thus are not required from dietary 

sources.
21

 Current opinions on the health effects of MUFA are mixed, but most studies 

conclude that MUFA are not harmful and may have a slight health benefit.
14, 21, 30

 A 

“Mediterranean-style” diet has been shown to lower the risk of CHD, but the root cause 

of the association has not been definitively elucidated.
14

 Mediterranean diets emphasize 

the consumption of fish, olive oil (high in oleic acid), vegetables, fruits, whole grains, 

moderate amounts of red wine, and small amounts of meat and dairy products.
14

 

 Many health endpoints have been examined in relation to MUFA, including 

cardiovascular disease (CVD),
30, 31

 atherosclerosis,
31-33

 hypertension,
34

 and cancer cell 

proliferation.
35-38

 As with SFA, the primary concern with MUFA is heart health and 

atherosclerosis. Atherosclerotic plaque accumulates in blood vessels as a result of high 

total and LDL cholesterol levels, which ultimately increases the risk of CVD.
33

 

Conflicting reports debate the effectiveness of MUFA on lowering total and LDL 

cholesterol levels, with some claiming MUFA lower atherosclerotic plaque
31, 39

 and 

others claiming the opposite.
32, 33

 This lack of agreement points to the difficulty in 

identifying the specific effects of MUFA, as confounding factors are impossible to 

eliminate. Similar ambiguity surrounds the effect of MUFA on cancer cell proliferation. 

Studies examined the ability of MUFA to suppress breast cancer
36, 38

 and colorectal 

cancer
37, 40

 cells, with either positive or neutral effects, leading the DGA to conclude that 
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there is a weak association between MUFA and suppression of several types of cancer.
14

 

The absence of clear, independent effects of MUFA on many health endpoints has led 

many to conclude that MUFA may be associated with health benefits in combination with 

other dietary factors (e.g., PUFA), but most likely have limited impact on their own.
14, 30

 

 

1.2.3. Polyunsaturated Fatty Acids 

 PUFA are the most diverse class of fatty acids, consisting of two to six cis double 

bonds in the fatty acid backbone (Figure 1.1b). With few exceptions, the double bonds in 

PUFA are not conjugated, but rather contain a highly oxidizable methylene carbon 

between each set of double bonds.
41

 As the number of double bonds increases, the 

number of methylene carbons increases, rendering the fatty acid more susceptible to 

oxidation via a peroxide-generating free radical mechanism.
41

 This results in oxidative 

rancidity, which leads to rapid food spoilage and is a major challenge to overcome with 

foods like fish that have high levels of PUFA. 

 Due to the large variations in PUFA structure and subsequent function in humans, 

it is impossible and inappropriate to discuss them collectively. The two main classes of 

PUFA are n-3 and n-6 fatty acids, which are defined by the presence of the first cis 

double bond occurring at the third or sixth carbon, respectively, from the omega (methyl) 

end of the fatty acid. The major n-3 fatty acids are α-linolenic acid (ALA, C18:3n3), 

stearidonic acid (SDA, C18:4n3), eicosapentaenoic acid (EPA, C20:5n3), 

docosapentaenoic acid (DPAn-3, C22:5n3), and docosahexaenoic acid (DHA, C22:6n3). 

The major n-6 fatty acids are linoleic acid (LA, C18:2n6), γ-linolenic acid (GLA, 

C18:3n6), dihomo-γ-linolenic acid (DGLA, C20:3n3), arachidonic acid (ARA, C20:4n6), 
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adrenic acid (C22:4n6), and docosapentaenoic acid (DPAn-6, C22:5n6).
21, 42

 LA and 

ALA are considered “essential” fatty acids (EFA) because humans cannot endogenously 

synthesize them; they must be obtained from dietary sources. LA and ALA can be 

converted to ARA, EPA, and DHA, but the conversion is very inefficient.
43

 Because of 

this, EPA and DHA are often considered “physiologically” or “conditionally” EFA and 

must be obtained from dietary sources to meet recommended levels.
44

 

 

1.2.3.1. N-3 and N-6 Fatty Acids 

 N-3 and n-6 fatty acids are important for a variety of health functions. N-3 fatty 

acid intakes are lower than recommended in the Western diet,
45

 leading many to 

recommend increased consumption levels.
14, 21

 ALA is present in many nuts and fruits, 

but the longer chain n-3, EPA and DHA, are obtained primarily from seafood.
14

 In 

contrast, n-6 fatty acid intakes are much higher than recommended in the Western diet, 

and can be obtained from many sources, including vegetable oils.
14

 

 N-3 and n-6 fatty acids are necessary components of the diet, but balanced intake 

is critical as these fatty acids compete for the same substrates and enzymes.
46

 EFA 

exhibit less potent physiological effects than their metabolites (ARA, EPA, and DHA) 

and thus must be metabolized to exhibit the maximum biological effect.
21

 However, as 

shown in Figure 1.2, LA and ALA compete for the same desaturase and elongase 

enzymes during metabolism.
45

 When the diet is properly balanced (i.e., the n-6:n-3 ratio 

is between 1:1 and 4:1
45

) and LA and ALA are consumed at appropriate levels, the body 

will exist in an optimal, homeostatic state. In Western diets, the n-6:n-3 ratio exceeds 

15:1,
45

 which may have detrimental effects on health. 
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Figure 1.2 – Metabolism of essential fatty acids (LA and ALA) to ARA, EPA, DPA, and 

DHA.
47

 Oxidative metabolism of ARA via cyclooxygenase (COX) and lipooxygenase 

(LOX) forms pro-inflammatory and angiogenetic prostaglandins (PGH2 and PGE2), 

thromboxane (TXA2), and leukotriene (LTB4). Oxidative metabolism of EPA forms 

compounds that inhibit inflammation and angiogenesis (PGH3, PGE3, TXA3, and 

LTB5).
43, 46
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 PUFA are incorporated into cell membranes and have major roles in membrane 

fluidity, synthesis of eicosanoids and docosanoids, and regulation of membrane-bound 

protein signaling.
48, 49

 Cell membranes with adequate concentrations of n-3 phospholipids 

embedded in them will exhibit more flexibility and have the ability to regulate waste, 

nutrient flow, and inflammation.
48

 Excessive concentrations of n-6 fatty acids will 

displace the n-3 fatty acids and rigidify the cell membrane, rendering the cell more 

susceptible to injury.
48

 

 Due to their biological necessity in cell membranes and the modulatory effects n-

3 and n-6 fatty acids exert on each other, many health outcomes have been associated 

with both classes of PUFA. N-6 fatty acids are recognized as pro-inflammatory agents
45, 

49
 that have been correlated with an increased risk of angiogenesis

46
 and cancer.

21, 23
 N-3 

fatty acids, on the other hand, are anti-inflammatory agents
45, 49

 with protective functions 

against CVD,
50, 51

 arrhythmia,
50

 thrombosis,
21

 and angiogenesis.
46

 Additionally, n-3 fatty 

acids have been associated with improved visual acuity
52, 53

 and cognitive function.
43, 52

 

Because each of these health endpoints is specifically linked to individual fatty acids, 

rather than all n-3 or n-6 fatty acids, the major PUFA will be discussed below to clarify 

the distinct health attributes of each fatty acid. 

 

1.2.3.2. Essential Fatty Acids 

 As mentioned earlier, humans cannot synthesize EFA and must obtain them from 

dietary sources. LA is the parent compound of the n-6 fatty acid family, with ARA being 

the main metabolite of physiological interest.
46

 LA is present in many foods, including 

plant-based oils, nuts, and chicken fat.
54

 ALA is the parent compound of the n-3 fatty 
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acid family, with EPA and DHA being the most bioactive metabolites.
46

 The ALA 

content of many foods is low, though chia seeds, flax seeds, canola oil, and several other 

plant-based oils contain appreciable amounts.
55

 Although LA and ALA are essential 

components of the diet, the literature is lacking studies about the direct effects of these 

fatty acids. Most reports examine the effects of varying LA or ALA intake on the 

production of ARA, EPA, and DHA or other health endpoints. Because the effects of LA 

and ALA are difficult to determine in isolation, EFA are commonly discussed in broader 

terms, i.e., they are discussed as members of the n-3 and n-6 families or as PUFA, and the 

same approach will be employed here. 

 

1.2.3.3. Arachidonic Acid 

1.2.3.3.1. Inflammation 

 ARA is a pro-inflammatory agent that competes with EPA for cyclooxygenase 

(COX) and lipooxygenase (LOX) enzymes (Figure 1.2).
46

 ARA and EPA are metabolized 

by COX-2, 5-LOX, and 12-LOX to form leukotrienes (LT), prostaglandins (PGE and 

PGH), prostacyclins (PGI), and thromboxanes (TXA).
45, 46, 56

 When ARA is metabolized 

to one of these products, different physiological responses are observed: LTB4 and PGE2 

induce inflammatory responses, while TXA2 causes vasoconstriction and is a strong 

platelet aggregator.
56

 Atherosclerosis is initiated by an increase in inflammation,
57

 

potentially leading to CHD and other heart problems.
45

 Additionally, pro-inflammatory 

cytokine production is elevated by ARA.
58

 Interleukin-6 (IL-6) is considered a highly 

potent cytokine, as it can stimulate the synthesis of multiple inflammatory response 

proteins.
59

 The inflammatory response of IL-6 has been linked to CVD via increased 
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platelet aggregation and the acute phase response of the liver.
60

 Finally, the increased 

inflammatory response of ARA metabolites PGE2, PGI2, PGH2, and TXA2 (via the COX-

2 enzyme pathway) have been shown to promote angiogenesis and subsequent tumor 

growth.
61

 With the current imbalance of n-6 fatty acids in the Western diet, the 

inflammatory properties of ARA have led to increased health concerns.
49

 

 

1.2.3.3.2. Cognitive Function 

 In contrast to the potentially negative effects ARA exhibits as a pro-inflammatory 

agent, ARA is an essential components of neuronal cell membranes.
62

 Many studies have 

been performed to test the impact of ARA on neurological function. Three recent studies 

examined the effect of ARA on neurophysiology, and found that ARA increased 

hippocampal neuronal membrane fluidity (which may provide a protective effects in 

aging neurons),
63

 exhibited a dose dependent protective effect against glutamate and 

hydrogen peroxide,
64

 and was metabolized more rapidly under the deprivation of DHA, 

leading to higher levels of neuronal inflammation and excitotoxicity.
65

 Other studies 

investigated the effects of ARA on cognitive outcomes in humans and rats. ARA was 

correlated with improved maze performance in senescent rats
66

 and higher levels of 

cognitive performance in infants.
62

 Neurodegenerative conditions, such as Alzheimer’s 

disease (AD),
67

 bipolar disorder,
68

 and major depression,
56

 have all been shown to 

interfere with ARA metabolic cascades in the brain. These studies lend credence to the 

positive benefits of ARA and show that it is a necessary component of a balanced diet 

with appropriate amounts of n-3 and n-6 fatty acids. 
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1.2.3.4. EPA and DHA 

 EPA and DHA are generally recognized as the most important fatty acids for 

health, but also the most deficient in the Western diet.
14

 As discussed below, deficiencies 

in EPA and DHA have been associated with an increased risk of CVD, cognitive and 

visual deficits, and other health endpoints. CVD in particular is higher in Western 

populations than it is in those consuming a “Mediterranean diet”.
51

 This difference is 

thought to derive from the combination of high levels of fish and olive oil consumption 

and low levels of meat consumption in Mediterranean populations, which will increase 

EPA and DHA intake while lowering the overall n-6:n-3 ratio.
14

 With the myriad health 

endpoints evaluated in association with EPA and DHA, the discussion below covers the 

major areas of research. Although EPA and DHA have shown protective effects against 

several types of cancer (notably breast,
69

 prostate,
70

 and colorectal
71

 cancers), 

hepatosteatosis,
72

 and angiogenesis,
46

 these are developing areas of research that are 

beyond the scope of this review. Here, an overview of seminal studies related to major 

health endpoints and exemplary studies published in the past two years are highlighted. 

 

1.2.3.4.1 Cognitive Development and Neurological Function in Infants 

 The mammalian brain consists of high levels of stearic acid, ARA, and DHA, 

with structural and functional decline observed in DHA-deficient neuronal cell 

membranes.
73

 Many studies have been performed to investigate the effects of these fatty 

acids on cognitive outcomes.
43, 52, 74

 Positive correlations have been observed between n-

3 PUFA and cognitive development in animal models, though mixed results have been 

seen in human studies, perhaps stemming from experimental design flaws.
43

 It is possible 
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that these mixed findings are due to the short time frame over which many of these 

studies are conducted; many evaluate very short infant n-3 PUFA supplementation time 

periods and then re-evaluate the infants less than one year later. Intelligence tests are 

difficult to design, conduct, and interpret in infants less than 12 months old, which may 

affect the reliability of these studies.
75

 

 A recent study by Mulder et al. examined the effects of DHA supplementation on 

fetuses from 16 weeks gestational age to term.
76

 A total of 270 pregnant women were 

randomized to DHA supplementation (400 mg/day) or placebo groups. The women in the 

two groups were not significantly different in measures of intelligence quotient or 

educational background. Post parturition, the children were examined at 2, 9, 12, 14, 16, 

and 18 months for a variety of markers of cognitive development and visual acuity. 

Infants in the placebo group exhibited lower language development (a measure of 

cognitive function) and lower scores on tests of visual acuity than the DHA supplemented 

infants. These results were consistent across many different testing methodologies 

throughout the study period, leading the authors to conclude that there is a significant 

benefit to gestational DHA supplementation.
76

 

 In another recent study by Colombo et al., the effects of infant DHA 

supplementation from birth to 12 months was examined.
77

 However, in contrast to most 

studies, the children in this study were evaluated on a variety of cognitive ability tests 

every six months, from 18 months to 6 years of age. Although no significant differences 

were noted at 18 months, some measures exhibited differences starting at 3 years of age, 

indicating that the true effects of DHA supplementation may not be apparent until later in 

development. Tests of attention, rule learning and implementation ability, and verbal 
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ability were all positively correlated with DHA supplementation, while tests of spatial 

memory and advanced problem solving did not exhibit significant results. Overall, this 

study demonstrated that a finite period of infant DHA supplementation (birth to 12 

months) had positive effects on cognition up to 6 years of age. This led the authors to 

conclude that DHA intake during infancy has cognitive benefits into childhood.
77

 

 Beyond the cognitive benefits of n-3 PUFA during gestation and infancy, n-3 

PUFA have also been shown to protect gestation and post parturition neurons against cell 

death via apoptosis in hyperoxic environments.
78

 Tuzun et al. examined the effects of 

fetal rats receiving EPA and DHA and their post-birth responses to hyperoxic 

environments (80% oxygen) for five days. Six groups of rats (6 rats per group) were 

treated under different conditions to determine if varying levels of n-3 PUFA 

supplementation provided protection against hyperoxic environments. The study revealed 

that a maternal diet deficient in n-3 PUFA as well as early postnatal hyperoxia exposure 

induced neuronal cell death via apoptosis.
78

 This study illustrates the important and 

relatively unexplored neuroprotective abilities of n-3 PUFA, particularly DHA, in 

developing brains. Because neurons are susceptible to cell death by reactive oxygen 

species throughout life,
79

 the ability of DHA to protect against apoptotic mechanisms (by 

scavenging free radicals in the brain
73, 80

) is significant, as it provides new insights into 

possible mechanisms and solutions for maintaining neuronal cell function throughout life. 

 

1.2.3.4.2. Preservation of Neurological Function in Aging Populations 

 Studies have also been performed in aging populations and found that DHA 

provides a neuroprotective, and potentially therapeutic, effect against AD, dementia, and 
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other neurodegenerative conditions that are common in seniors.
43, 81

 Because normal 

aging processes in the brain are characterized by increased oxidative stress, increased 

inflammation, and altered metabolic states,
82

 DHA’s neuroprotective effects have been 

mechanistically tied to inflammation inhibition, cell membrane fluidity increases, 

preservation of synaptic function and signaling pathways, and increases in 

neurogenesis.
83

 AD, in particular, has been correlated with decreases in n-3 PUFA levels 

in the brain.
84

 There have also been reported links between n-3 PUFA and Parkinson’s 

disease, though the evidence is considerably weaker.
73, 84

 

  The longest running epidemiological study in history is the Framingham Heart 

Study, which was originally designed to investigate causes of CHD. It has been continued 

over three generations and now monitors additional health endpoints, including dementia, 

stroke, and other diseases.
85

 Correlations have been found between CVD risk factors and 

neurodegenerative diseases, stemming from the monitoring of health changes over time 

and the evaluation of post-mortem brain physiology.
85

 The Framingham study has been 

able to connect various risk factors to cognitive aging and dementia. One important 

predictor is plasma phosphatidylcholine DHA concentration (PC DHA, a neurological 

metabolite of DHA), which was associated with a 47% lower risk of dementia 

development in the highest quartile of participants.
86

 

 AD is responsible for 80% of all dementia diagnoses, leading many researchers to 

focus on the specific relationship between n-3 PUFA and AD, rather than all-cause 

dementia.
87

 Although the literature contains mixed results regarding the effect of n-3 

PUFA and AD, no studies have shown a negative effect of n-3 PUFA on AD.
88

 A recent 

study by Phillips et al. evaluated the effects of lower levels of EPA and DHA intake on 
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three patient populations of individuals 55-91 years of age: healthy, non-dementia related 

cognitive impairment, and AD.
89

 By comparing individuals of the same age and gender 

across the three groups, the healthy individuals performed significantly better than other 

participants in 18 of 20 tests. In all 18 tests, AD participants had the poorest performance, 

with cognitively impaired participants scoring between the two groups. These results 

were compared to plasma PC EPA and DHA levels; both were found to be significant 

predictors of memory. It was also noted that healthy participants consumed higher levels 

of n-3 PUFA, though this observation was not thought to be a causal component of the 

observed relationships. Based on the relationships between n-3 fatty acids and mental 

health status, this study concludes that n-3 fatty acids may play a role in cognitive 

function, though these results only show a correlation and not a causation between EPA 

and DHA and AD.
89

 

 All aging individuals suffer from cognitive decline to some extent, though this 

may be mitigated by n-3 PUFA.
90

 Recent work has shown that mitigation is most 

effective when EPA and DHA is consumed consistently over a lifetime, rather than 

introduced late in life as an intervention.
90

 Tan et al. recently examined a cohort of 1575 

elderly, dementia-free individuals from the Framingham study and correlated circulating 

levels of erythrocyte (RBC) EPA and DHA with markers of brain aging.
91

 RBC levels of 

DHA were positively correlated on three of the four tests performed to assess cognitive 

aging. The quartile with the lowest RBC DHA levels performed more poorly than 

individuals in the other quartiles. Magnetic resonance imaging revealed lower brain 

volumes and evidence of accelerated structural and cognitive aging equivalent to 

approximately two additional years of neurological aging in participants with lower RBC 
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levels of DHA and EPA.
91

 Brain aging has been associated with an increased risk of 

vascular complications, stroke, and dementia,
92

 which may render individuals with lower 

RBC levels of EPA and DHA vulnerable to an earlier onset of these conditions. 

 

1.2.3.4.3. Eyesight and Visual Acuity 

 The development of eyesight in fetuses and infants relies on the same fatty acids 

(DHA and ARA) as developing neurons. These fatty acids are prominent components of 

the retina, without which, deficits in retinal rod photoreceptor development may be 

observed.
93

 Positive correlations between EPA and DHA levels in the blood and 

performance on tests of visual acuity have been observed in many studies.
53, 62, 94, 95

 These 

studies compared the effects of fatty acids obtained from breast-feeding and formula-

feeding in infants at different time points. It was determined that breast-feeding almost 

always provides the necessary ARA and DHA for proper retinal development, while 

formulas must incorporate DHA of at least 0.32% of total fatty acids; addition of 

equivalent or larger amounts of ARA enhances the observed effects. 

 Nearly all recent studies related to the development of visual acuity have 

examined the effects of DHA on visual-evoked potentials (VEP) as well as other 

cognitive endpoints, thus it is difficult to find detailed results directly discussing the 

effects of DHA on visual acuity. However, a recent meta-analysis evaluated the results of 

19 studies, encompassing 1949 infants.
96

 Ten studies demonstrated a favorable effect of 

PUFA supplementation; the other nine studies did not find a significant result. The 

included studies measured the effects of infant formula on VEP and evaluated 

participants at many different time points during the first year of life. After accounting 
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for all confounding factors and reanalyzing the data, a significant benefit between visual 

acuity and infant formula supplementation with ARA and DHA was demonstrated. 

Although meta-analyses have a different impact than primary research, they are valuable 

tools in collecting and analyzing the results of multiple studies that may have originally 

indicated conflicting results. This analysis draws on studies over the past two decades and 

demonstrates the benefit of infant formula supplemented with ARA and DHA. 

 Another study evaluated the effect of DHA intake in beagle puppies.
97

 In this 

study, the puppies were weaned at eight weeks of age and then placed on an energy-

matched diet with low, moderate, or high amounts of DHA for the duration of their first 

year of life. Serum DHA levels were the same at baseline, but significantly different at 

one year of age. A battery of tests was designed to measure the effect of DHA on 

cognition, memory, immune system function, and retinal function. Positive associations 

were noted for each of these endpoints. Improved activity of retinal cells was correlated 

with higher serum concentrations of DHA, allowing the dogs to see better under low-light 

conditions. Though this study was performed on dogs, it is exemplary of what is often 

attempted and observed with infants. 

 

1.2.3.4.4. Heart Health and Inflammation 

 The effect of n-3 fatty acids on heart health was first observed in epidemiological 

studies on Inuits in Greenland.
98

 When compared to Danish populations, the high fish 

consumption of the Inuits was associated with significantly lower levels of CVD, 

especially myocardial infarction (MI).
99, 100

 Following these studies, more studies were 

designed to elucidate the effect of dietary n-3 on heart health. The Seven Countries 
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Study
101

 determined associations between dietary intake and CHD mortality over a 25-

year period in people from the United States, Finland, the Netherlands, Italy, Yugoslavia, 

Greece, and Japan. Eighteen basic food groups were examined and it was determined that 

fish, oils, and other vegetable products were associated with low rates of CHD. 

Conversely, butter, dairy, and animal products (excluding fish) were associated with high 

rates of CHD.
101

 Another large epidemiological study, the Chicago Western Electric 

Study,
102

 followed 2107 men for 30 years and compared heart-related deaths to dietary 

factors. The study found that all-cause heart-related mortality rates were lowest in men 

that consumed high levels of fish. Additionally, it was found that men consuming at least 

35 g of fish per day had a 42% lower incidence of MI.
102

 These studies were foundational 

works that catalyzed modern researchers to uncover the primary source of the benefit in 

fish, which is now known to be n-3 PUFA, and in particular, EPA and DHA. 

 In recent years, much work has been done to clarify the relationship between heart 

health and EPA and DHA. Otto et al. examined a multiethnic cohort of 2837 adults.
103

 

This study was particularly important because it relied upon plasma phospholipids in 

addition to food frequency questionnaires to determine the relationship of EPA, DPAn-3, 

and DHA with CVD, including CHD and stroke. Blood pressure, triglycerides, and IL-6 

were also measured as indicators of inflammation. Over a 10 year period, blood levels of 

EPA and DHA were inversely related to CVD in all races, while DPAn-3 only exhibited 

a significant relationship in Chinese and Caucasian populations. No significant 

relationships were found with ALA or n-6 fatty acids. The authors attributed the 

relationship of EPA and DHA with CVD on the suppressed levels of inflammatory 

compounds in the blood,
103

 which lowers the ability of platelets to aggregate and form 
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atherosclerotic plaques in blood vessels.
57

 While other studies have also shown beneficial 

relationships between EPA and DHA and CVD, this particular study not only 

demonstrated an ethnically homogeneous effect, but also relied on PUFA levels in the 

blood to draw their conclusions.
103

 This is significant because most studies rely on dietary 

intake questionnaires to determine causal relationships. These questionnaires are useful, 

but rely upon participants’ memories and do not take into account physiological 

differences between individuals that can affect fatty acids metabolism. 

 A similar study was performed by Mozaffarian et al. and examined plasma 

phospholipids in relation to CVD in elderly individuals (age 65 and older) not receiving 

dietary supplements and without a prior history of CVD.
104

 The results were measured 

over a 16 year time period and were similar to those observed by Otto et al.
103

 In this 

study, EPA, DPAn-3, and DHA were all inversely correlated with CVD. DHA was 

shown to give the best protection against CHD death, and DPAn-3 lowered stroke death 

most significantly. Although these n-3 fatty acids did not provide protection against other 

specific types of mortality, they did provide a 27% lower risk of all-cause mortality, 

which corresponded to approximately 2.2 additional years of life for persons over the age 

of 65. This led the authors to conclude that consuming n-3 fatty acids late in life may 

reduce total mortality, though there could be confounding factors present. Based on their 

results, the authors recommend a target intake level of 250 – 400 mg of EPA plus DHA 

per day to maximize cardiovascular benefits.
104

 

 The cardioprotective effects of EPA and DHA have been attributed to their anti-

inflammatory properties and their competition with ARA for COX and LOX enzymes 

(Figure 1.2).
46

 Just as LTB4, PGE2, and TXA2 from ARA metabolism induce 
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inflammation and vasoconstriction, the metabolites LTB5, PGE3, and TXA3 from EPA 

metabolism decrease inflammation and induce vasodilation.
56

 Additionally, the anti-

inflammatory effects of EPA lower circulatory levels of the inflammatory cytokine IL-6 

in the blood.
58

 By removing IL-6 from the blood, EPA indirectly lowers CVD risk by 

inhibiting atherosclerotic plaque formation.
57

 When the n-6:n-3 ratio is not properly 

balanced, the pro- and anti-inflammatory characteristics of ARA, EPA, and DHA will not 

effectively modulate physiological responses. High levels of ARA have been associated 

with CVD from atherosclerosis, while excessively high levels of EPA and DHA can have 

a blood thinning effect and inhibit a proper biological response to injury.
21

 

 A study by Nozue et al. examined the effects of ARA, EPA, and DHA on 

atherosclerosis in people with coronary artery disease (CAD).
105

 After eight months, 

inverse relationships were observed between the change in atherosclerotic plaque volume 

and the EPA:ARA, DHA:ARA, and EPA plus DHA:ARA serum ratios. In patients with 

progressive plaque growth, EPA and DHA concentrations had decreased significantly, 

but in patients with regressive plaque, no change was observed. The n-3:n-6 ratio was 

found to be negatively correlated with the percent change in plaque volume. Additionally, 

indications of preferential incorporation and modulation of plaque by EPA was observed 

when compared to DHA, though the significance of these results was not determined.
105

 

This study is important because it examined the mechanistic and physiological 

underpinnings of PUFA levels and their effects upon previously formed atherosclerotic 

plaques. Understanding the mechanisms and balance of EPA, DHA, and ARA is 

important in the treatment and prevention of serious cardiovascular consequences. 
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1.2.3.4.5. Summary of Health Implications of EPA and DHA 

 Although the studies presented here point to the positive health benefits of EPA 

and DHA, not all studies observe similar results. Conflicting reports have emerged in 

recent years, with many studies confirming the cardioprotective effects of EPA and DHA 

and others finding no significant relationship.
106

 Thus, there is a great need for more well-

designed, large, epidemiological studies that rely upon quantifiable baseline data (like 

fatty acid levels in the blood) to fully understand the effects of EPA and DHA on CVD. 

 

1.3. Mercury 

1.3.1. History of Methylmercury Poisoning and Seminal Studies 

 Mercury has been used in industrial and mining operations for many years. 

However, the toxicity of methylmercury and its effects were not identified until the mid-

20
th

 century. Two devastating events that severely impacted many people in Japan and 

Iraq were eventually identified as methylmercury poisoning. Further studies have been 

performed on populations with high rates of seafood consumption. Two large, 

longitudinal studies on populations in the Faroe Islands and Seychelles have further 

elucidated the effects of methylmercury exposure in non-poisoning events. These events 

and the subsequent studies are the foundation upon which many regulations, safety 

information, and seafood consumption advisories are based. 

 

1.3.1.1. Minamata Bay, Japan 

 Minamata City rests on the shores of Sea of Shiranui in southwest Japan. 

Minamata City was relatively unknown until the 1950s and 1960s, when a local chemical 
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plant (Chisso Corp. Ltd.) released contaminated waste water, containing large amounts of 

mercury, into the Minamata River.
107

 The polluted water flowed into Minamata Bay, 

where the mercury was absorbed in extremely high quantities by fish. This caused many 

obscure behaviors, including continuous rotation and floating belly-up.
107

 Local birds fell 

in mid-flight and cats exhibited bizarre symptoms, including excessive salivation, violent 

convulsions, and jumping into the sea to drown.
107

 Despite these behaviors, fishermen 

and local denizens continued to consume large quantities of fish and began experiencing 

debilitating symptoms that were inconsistent with previously known pathologies, thus 

this mysterious malady was dubbed “Minamata Disease”.
108

 Patients suffering from 

Minamata Disease experienced symptoms of varying intensity, including constriction of 

the visual field, sensory disturbances, ataxia, dysarthria, auditory disturbances, and 

tremor.
107

 In several extreme cases, permanent blindness and even death occurred.
107

 

Many children during this period were born with mental retardation, primitive reflex, 

disturbances in physical development and nutrition, dysarthria, deformed limbs, 

hyperkinesia, and hypersalivation.
109

 In contrast, their mothers experienced milder 

symptoms and in some cases were completely asymptomatic.
109

 

 Scientists eventually connected Minamata Disease to the large quantities of 

mercury being expelled by the Chisso Corporation. It was determined that methylmercury 

was being absorbed in fish at extremely high levels (upwards of 30 ppm) and was 

consequently ingested by humans when consuming the contaminated fish.
107

 Initial 

pathological studies of mercury poisoning revealed the brain and central nervous system 

as the primary targets, with extensive, irreversible neurological lesioning observed in the 

most serious cases.
107

 In the years after the initial cases of Minamata Disease were found, 
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many other denizens of Minamata City were diagnosed with chronic presentations of the 

disease that were linked to sub-acute level exposures during the initial outbreak.
108

 

Decades after the initial outbreak of mercury poisoning, people were still being 

diagnosed with chronic forms of Minamata Disease, which, although less severe in 

nature, are still irreversible and tend to worsen with time.
108

 

 Much has been learned since the identification of mercury as the element 

responsible for Minamata Disease. One of the lasting effects has been the evolution and 

focus on food safety, as everyone exhibiting symptoms consistent with Minamata Disease 

consumed large quantities of highly contaminated seafood. Not long after Minamata 

Disease was discovered and many research studies were performed on the toxicity and 

pathology of methylmercury, the FDA and WHO established limits for fish and mercury 

consumption.
108

 These limits have been modified over time, but their establishment and 

the subsequent focus on food safety are lasting lessons from the Minamata Bay tragedy. 

 

1.3.1.2. Iraq 

 In 1972, the most widespread outbreak of methylmercury poisoning in history 

occurred in Iraq. During that year, 6530 people were admitted to hospitals and 459 died 

from methylmercury poisoning.
110

 The cause of the outbreak was determined to be wheat 

and barley seeds treated with a methylmercury fungicide, though the final identification 

of methylmercury as the sole cause of toxicity was not identified for many years.
111

 The 

seeds were used in homemade wheat flours and breads, livestock feed, and planting 

fields. Humans were exposed directly and indirectly, as the seeds were eaten by birds and 

livestock and seed disposal in local waterways contaminated the fish supply.
110
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 To monitor and assess the body burden and history of methylmercury ingestion by 

poisoned patients, hair, blood, plasma, breast milk, and urine were monitored.
110

 High 

concentrations of mercury were found in the hair and blood.
110

 An average latency period 

of 21 days between food consumption and symptom exhibition was observed in addition 

to long in vivo half-lives for methylmercury (40-105 days).
110

 Patients exhibited a wide 

variety of symptoms, similar to the Minamata patients. Mild and moderate poisoning 

caused ataxia, dysarthria, tremor, anxiety, and insomnia, while more severe cases 

included constriction of the visual field (including blindness), deficits in hearing 

(including deafness), dysphagia, depression, and death.
112

 In contrast to the chronic cases 

of Minamata Disease, patients surviving acute methylmercury poisoning in Iraq were 

able to partially recover from their symptoms, though the majority of the neurological 

damage was irreversible.
112

 

 In addition to the adult populations studied, mother-infant pairs were examined in 

the aftermath of the outbreak. A study of 15 women who ingested methylmercury-laden 

bread while pregnant showed a general correlation of the blood mercury levels between 

the mother and offspring.
113

 In 14 of the 15 cases, the infants exhibited higher blood 

mercury levels than their mothers, indicating in utero and postnatal breast-feeding 

exposed infants to large quantities of methylmercury through milk or placental 

transfer.
113

 A follow-up study, five years later, showed that the severity of symptoms in 

the mother correlated well to the severity of symptoms experienced by the child.
114

 

However, while the mothers generally recovered from some of their symptoms, the 

damage to the offspring’s central nervous system was permanent.
114

 These studies 

illustrated the heightened sensitivity of fetuses and infants to methylmercury toxicity. 
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1.3.1.3. Faroe Islands 

 In the wake of the Minamata and Iraq methylmercury poisoning incidents, other 

sources of methylmercury came under increased scrutiny. Outside of workers in specific 

industrial settings, seafood is the most prevalent source of methylmercury exposure.
115, 116

 

Studies relating seafood consumption and health outcomes have been performed on 

numerous populations throughout the world. One nation that has been well studied is the 

Faroe Islands in the northern Atlantic Ocean. The Faroese have a long and rich fishing 

tradition, centering on the annual hunt for pilot whales. The whales are harvested for their 

meat and blubber and are a significant element of the Faroese diet, making up 9.5% of all 

dinners.
117

 Pilot whales contain high levels of mercury (3.3 ± 1.7 ppm), about half of 

which is methylmercury (1.6 ± 0.4 ppm).
118

 These elevated levels of methylmercury have 

caused concerns that methylmercury poisoning may occur, especially in fetuses and 

infants. 

 In an effort to better understand the relationship between maternal seafood 

consumption and its effects on developing children, a longitudinal study followed a 

cohort of 1022 infants born in the Faroe Islands in 1986 – 1987.
119

 Maternal hair and 

umbilical cord blood mercury content were measured at birth.
119

 The children were 

monitored for 14 years, with blood and hair mercury measured at seven
120

 and fourteen
121

 

years of age. Additionally, the children were examined at both ages through a variety of 

tests to determine if any cognitive deficits developed as a result of in utero exposure to 

methylmercury. 

 At seven years of age, the children were examined on fifteen tests to measure 

neurophysiological and neuropsychological responses to different stimuli.
120

 On all or 
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part of eight tests, significant correlations between umbilical cord mercury levels and 

impaired performance were found. Though most differences were subtle in presentation, 

significant decreases in language, attention, memory, brainwave activity, and manual 

motor speed were observed with increased gestational mercury exposure. Based on their 

analyses, the authors concluded that several areas of the brain may be affected by in utero 

methylmercury exposure. Additionally, regression analyses indicated that a doubling of 

gestational mercury exposure corresponded to a developmental delay of two months for 

several cognitive functions.
120

 

 The children were reexamined at fourteen years of age to determine if the adverse 

neurological symptoms were still present.
121

 To create the most accurate comparison, the 

same battery of tests was administered, with minor changes implemented to ensure the 

tests were age appropriate. The results of this second round of testing matched the earlier 

findings, i.e., cohort members with greater in utero methylmercury exposure exhibited 

impaired motor speed, attention, language, and verbal function. Hair mercury levels of 

the fourteen year old subjects indicated methylmercury exposure levels five times lower 

than prenatal exposure, leading to the conclusion that prenatal exposure deficits are 

permanent.
121

 

 

1.3.1.4. Seychelles 

 Seychelles is a tropical island nation in the Indian Ocean. Like the Faroese, the 

Seychellois consider fish a dietary staple, with an average consumption of twelve fish 

meals per week.
122

 But unlike the Faroese, the Seychellois do not consume any high 

mercury species; their intake of methylmercury is 10-fold lower than that of the Faroese. 
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To examine the potential effects of methylmercury in the Seychellois population, a 

longitudinal study of 779 mother-infant pairs were enrolled in 1989 and tested at six 

different time points over eleven years (birth, six months, 19 months, 29 months, 66 

months, and 107 months).
123

 

 At 66 months of age, the Seychellois children were examined via seven cognitive 

aptitude tests.
122

 Thorough statistical analyses were performed to measure correlations 

between pre- and postnatal exposure to environmental toxicants and cognition. Only one 

test showed significant deleterious effects, while several measures showed positive 

effects. The authors attributed the positive effects to the health benefits of seafood 

overcoming the negative impacts of methylmercury.
122

 These results contradict the 

results of the Faroe Islands study, though this is most likely due to the high levels of 

mercury and other environmental contaminants (PCB, PCDD, PCDF, DDT, and other 

pesticides) in north Atlantic marine mammals.
124, 125

 A follow up study on the children at 

ten years of age showed no significant correlations between mercury intake and cognitive 

function.
123

 These results match the observations from earlier time points in the study, 

leading the authors to conclude that high intake and exposure to low mercury fish has no 

significant effect on development. Because Seychelles is a westernized nation, these 

results are important for U.S. fish consumers and indicate that high levels of fish 

consumption are not likely to be problematic, provided low mercury species are chosen. 

 

1.3.2. Global Cycling of Mercury 

 Mercury has been used for many years in industrial processes, but a full 

understanding of the deposition and environmental impacts have only been elucidated in 
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the past half-century. Mercury is a persistent environmental contaminant introduced into 

the atmosphere or waterways by natural (e.g., volcanoes) and anthropogenic (e.g., 

industrial processes and mining) sources.
126, 127

 Nearly all mercury emitted in these ways 

is elemental mercury (Hg
0
). Over time, Hg

0
 is oxidized to mercuric mercury (Hg

2+
), 

which is solubilized in rainwater and subsequently absorbed by aquatic sediments.
128

 

Once absorbed, sulfate-reducing bacteria ingest and convert Hg
2+

 to methylmercury 

(CH3Hg
+
).

128
 This conversion is thought to be a protective mechanism against the toxic 

effects of Hg
2+

 in aquatic bacteria.
128

 The methylated mercury is then passed from 

sediment back to open water, where it is absorbed by aquatic microorganisms. 

Methylmercury then bioaccumulates in fish as they consume the microbes (Figure 1.3).
116

 

Due to its long half-life in living organisms,
129, 130

 methylmercury biomagnification is 

observed in higher trophic levels, leading to higher concentrations in large, predatory 

marine species.
128

 As fish are harvested and consumed by humans and other animals, 

methylmercury is absorbed and metabolized. 

 

 

Figure 1.3 – Global cycling of mercury. Mercury is introduced into the environment from 

natural and anthropological sources as Hg
0
 vapor. Following oxidation to Hg

2+
, rainwater 

returns mercury to the earth’s surface, where it is absorbed into aquatic sediment and 

converted to methylmercury by sulfate reducing bacteria. Methylmercury is then 

absorbed by aquatic microorganisms and bioaccumulates in fish.
116, 128
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1.3.3. Mercury and Human Health 

1.3.3.1. Forms of Mercury 

 Mercury exists in two prevalent forms in nature: inorganic and organic. Inorganic 

forms of mercury include Hg
0
, Hg

+1
 (mercurous mercury), and Hg

+2
.
116

 Inorganic 

mercury presents an occupational hazard for workers in industries that rely heavily on 

mercury for the amalgamation of metals (specifically gold) or as a reaction intermediate 

in production.
128

 Inhaled mercury vapor is generally well absorbed and targets the lungs 

and central nervous system, while other forms of inorganic mercury are poorly absorbed 

and target the kidneys.
131

 

 Organic mercury forms are varied and more regularly encountered. Forms of 

organic mercury include methylmercury, ethylmercury, dimethylmercury, 

phenylmercury, and methoxymercury compounds.
128

 Strict regulations have limited the 

use of many of these compounds in recent years, mostly due to the poisoning events in 

Japan and Iraq that were caused by organic mercury compounds. Ethylmercury is still 

used as the vaccine preservative thimerosal in developing countries, though in 2001 

thimerosal was removed from vaccines in developed countries due to concerns over the 

potential for harm from mercury toxicity.
131

 Phenylmercury compounds have been used 

as antiseptics in skin creams and as spermicides, while methoxymercury has been used as 

an antifungal seed coating.
128

 These compounds have been strictly regulated and are 

rarely encountered today. Dimethylmercury compounds are restricted to laboratory use 

due to their extreme toxicity, as evidenced by the death of a Dartmouth professor after 

several drops spilled on her laboratory gloves.
132

 Methylmercury accounts for over 95% 
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of the total mercury in seafood
133

 and is the most prominent concern for toxic mercury 

substances, as fish are consumed by billions around the world. 

 

1.3.3.2. Methylmercury Toxicokinetics 

 Methylmercury absorption can occur via several pathways. For adults and 

children, consuming fish is the primary source of exposure, while fetal and nursing 

infants readily absorb methylmercury via transplacental transfer and breast milk. Once 

ingested, methylmercury is absorbed rapidly and efficiently, with over 95% absorbed 

from the gastrointestinal tract into the bloodstream.
134

 Methylmercury binds to cysteine 

residues of hemoglobin in erythrocytes, and thus over 90% of blood mercury is found in 

red blood cells.
131

 Methylmercury is observed in the blood 15 minutes after ingestion and 

exhibits peak blood concentrations after three to six hours.
135

 Interestingly, of the three 

cysteine residues methylmercury binds to in hemoglobin, two are in the contact junctions 

of the α and β chains, which may account for the ability of methylmercury transfer to 

tissues, as the contact junctions undergo significant conformational changes when oxygen 

is released from hemoglobin in tissues.
116

 

 Methylmercury is transferred to many critical organs, including the central 

nervous system, liver, and kidney.
116

 The methylmercury-cysteine complex readily 

crosses the blood brain barrier through the neutral amino acid carrier by mimicking 

methionine.
131

 The distribution of methylmercury to all body tissues takes 30-40 hours.
128

 

Once fully distributed, approximately 10% of the body burden is found in the brain and 

5% remains in the blood.
116, 128

 The rest is distributed in varying amounts to other organs 

and tissues. 
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 Metabolism occurs throughout the body and follows different mechanisms in 

different tissues, many of which are not fully known. In the brain, methylmercury is 

slowly converted to inorganic mercury, a highly potent neurotoxin that cannot pass the 

blood-brain barrier.
116

 The brain is widely accepted as the target organ for mercury 

toxicity in adults and infants, though infants are more sensitive to the neurotoxic effects. 

Infants receiving high doses of methylmercury exhibit general brain lesioning, while 

adults typically exhibit focal lesioning.
116

 In particular, lesioning of the anterior portion 

of the calcarine cortex (impacting peripheral vision and visual processing), the precentral 

and postcentral gyri (impacting motor control), and loss of cerebellar granule cells are 

considered the hallmarks of methylmercury poisoning and Minamata Disease.
136-138

 

 Other demethylation sites exist in different parts of the body as well, including 

enterohepatic circulation.
131

 In the liver, methylmercury forms a complex with reduced 

glutathione and is secreted into bile. Upon hydrolysis, the methylmercury-cysteine 

complex is released back into the blood stream. However, a portion of the glutathione 

complex remains unhydrolyzed and is secreted back into the intestine.
139

 Demethylation 

occurs in other tissues as well, though conversion rates are generally slow.
116

 

 Methylmercury is not readily excreted, but rather must be converted to inorganic 

mercury. Demethylation of methylmercury is achieved in many body tissues, but the 

primary route for excretion is demethylation via intestinal flora.
131

 Once methylmercury 

in the intestine has been converted to inorganic mercury, approximately 90% is excreted 

in the feces. The remaining 10% is excreted in the urine after renal filtration.
116

 The slow 

metabolism of methylmercury contributes to its slow excretion rate, with most estimates 

stating that approximately 1% of the total body burden of methylmercury is excreted each 
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day. Additionally, long in vivo half-lives have been observed for methylmercury, with 

estimates ranging from 45 to 70 days.
131

 

 

1.3.4. Current State of Mercury in the U.S. 

1.3.4.1. Government Regulations and Advisories 

 Based on historical incidents of methylmercury poisoning in Japan and Iraq, as 

well as indications that large, predatory seafood species may contain large amounts of 

mercury in their flesh, the FDA and the USEPA have published guidelines for seafood 

consumption by sensitive populations (including pregnant and nursing women, women 

who may become pregnant and young children). In 2004, the agencies jointly published 

recommendations for these populations, with three key recommendations:
11

 

1. Do not eat shark, swordfish, king mackerel, or tilefish. They contain high levels 

of mercury. 

2. Eat up to 12 ounces (2 average meals) a week of a variety of fish and shellfish 

that are lower in mercury. 

3. Check local advisories about the safety of fish caught by family and friends in 

local lakes, rivers, and coastal areas. 

The goal of this advice is to increase seafood consumption for its health benefits, while 

minimizing the risk from methylmercury. 

 In addition to these recommendations, the FDA has regulatory authority over 

seafood in U.S. commercial markets. In 1984, the FDA established an Action Level of 

1000 ppb total mercury in commercial fish.
140

 In 2011, the Action Level was challenged 

by private citizens, seeking to lower it to 500 ppb.
141

 In 2013, the FDA responded to the 
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petition and declined to change the Action Level, stating that there was not enough 

compelling evidence to support lowering the Action Level.
142

 Thus, the Action Level has 

been maintained at 1000 ppb, though there are concerns as to whether this is being 

adequately enforced in the U.S.
143

 

 The USEPA has taken a different approach in making recommendations regarding 

seafood consumption and mercury intake. The USEPA has established a Reference Dose 

(RfD) for mercury of 0.1 μg/kg body weight-day.
144

 This RfD is based upon evidence 

from large epidemiological studies of developing children in the Seychelles,
122

 Faroe 

Islands,
120

 and New Zealand.
145

 Because the Faroe Islands studies showed the most 

significant deficits, the recommendations were based upon those results.
144

 In accordance 

with this RfD, the USEPA has recommended that blood mercury levels stay below 5.8 

μg/L.
146

 However, umbilical cord blood has a 1.7-fold higher concentration of mercury 

than maternal blood, and it has been suggested that maternal blood levels be maintained 

at 3.5 μg/L or less to keep fetal blood levels under 5.8 μg/L.
147

 For a person weighing 60 

kg (132 lbs), this corresponds to eating no more than 8 ounces of fish with up to 185 ppb 

per week.
143

 Thus, the RfD is much more restrictive than the FDA’s Action Level and 

offers more protection for sensitive populations. 

 

1.3.4.2. Exposure Assessments 

 Determining mercury exposure levels among seafood consumers is a challenging 

task that has been approached in many different ways. One recent analysis by Groth 

ranked seafood species based on their overall contribution to mercury consumption by 

consumers.
148

 In this analysis, mercury concentration was multiplied by total market 
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share to determine the relative mercury contribution of each species. It was found that 

canned tuna (light plus albacore) was responsible for 31.7% of the mercury consumed in 

the U.S. Additionally, the report notes that all high mercury species, with the exception of 

swordfish, are consumed in very low amounts, and thus contribute very little to total 

mercury consumption. 

 Recently, the USEPA published a comprehensive report analyzing National 

Health and Nutrition Examination Survey (NHANES) data from 1999-2010 on blood 

mercury concentration, seafood consumption, and mercury intake in women of 

childbearing age.
149

 The goal of this analysis was to determine the effectiveness of 

mercury reduction strategies and seafood risk-communication to the general public. Each 

analysis period for NHANES covered two years, thus six different two year periods were 

available for analysis. The factors considered for the USEPA analysis included 24-hour 

dietary recalls, 30-day frequency of fish consumption surveys, blood mercury levels, and 

demographical information. To estimate mercury intake from seafood sources, 

information was gathered from 20 different sources, including government agencies and 

published research reports from academic sources.
149

 Extensive statistical analyses were 

performed to determine trends within the data. 

 The overall results indicated that blood mercury levels were significantly higher 

during the 1999-2000 survey period than they were during the subsequent 10 years, 

though seafood consumption in the surveyed populations has remained largely 

unchanged.
149

 One of the most striking results is the decrease in women with blood 

mercury levels above the USEPA RfD of 5.8 μg/L. During the 1999-2000 survey period, 

7.13% of women exceeded the RfD, which is 2.86 times higher than the average 
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percentage from 2001-2010. Additionally, there is a marginally significant, negative 

trend between mercury intake and fish consumed across the six survey periods, indicating 

that women are starting to choose seafood that is lower in mercury.
149

 The USEPA report 

states that this is a result of improved risk communication and education, though it is 

worth considering the availability of different species to consumers. During the study 

period evaluated by the USEPA, aquaculture has increased exponentially and provided 

many species at low cost.
150

 Species like tilapia and pangasius/swai were virtually 

unknown 15 years ago, but are now the fourth and sixth most commonly consumed 

seafoods, respectively.
2
 Additionally, canned tuna consumption has dropped dramatically 

over the same time period.
2
 The combination of increased consumption of low mercury 

aquaculture species and decreased consumption of moderate mercury canned tuna may 

contribute to the observed decrease in blood mercury levels without concomitant changes 

in fish consumption levels. While the USEPA report monitored the consumed species for 

mercury calculations, no analysis was conducted to assess the impact of low mercury 

species becoming readily available at low costs to consumers, which may be a significant 

variable that contributes to seafood consumption choices. 

 Finally, upon examination of individual parameters that may impact seafood 

consumption, significance was found across several demographical characteristics, 

including age, race, and income level.
149

 Higher seafood consumption levels were 

observed for older women, women of “other races” (including Asian), and higher income 

levels. When examining blood mercury levels, it was found that although overall seafood 

consumption did not change during the six survey periods, significant decreases in blood 

mercury levels were observed. Perhaps unsurprisingly, a correlation was observed 
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between frequency of fish consumption and blood mercury levels. Taken as a whole, 

these results indicate that there are several prominent predictors of blood mercury levels, 

but that overall, current risk-communication strategies may be effective in lowering 

mercury exposure in women of childbearing age.
149

 

 

1.3.5. Analytical Techniques for Measuring Methylmercury 

 Analytical methods and instrumentation are constantly improving. These 

improvements often upgrade various parameters, including the accuracy and precision, an 

expansion of the working range, and a reduction in analysis time. There are two detection 

methods that are widely used for the detection of mercury in fish tissue: Cold Vapor 

Atomic Absorption Spectroscopy (CVAAS) and Thermal Decomposition (gold) 

Amalgamation Atomic Absorption Spectrophotometry (TDA/AAS).
151, 152

 Other methods 

of detection, including Atomic Emission Spectroscopy, Atomic Fluorescence 

Spectroscopy, Capillary Electrophoresis, Inductively Coupled Plasma-Mass 

Spectrometry, and Optical Emission Spectroscopy are employed less frequently, but are 

used for the separation and detection of different chemical forms of mercury.
153

 

 

1.3.5.1. Cold Vapor Atomic Absorption Spectroscopy 

 CVAAS was developed in the 1960s, with the most commonly used method 

developed in 1968 by Hatch and Ott, with a lower limit of detection at 1 ppb.
154, 155

 

CVAAS works off the principles of AAS, while employing a cold vapor extraction 

methodology to prevent the loss of mercury due to its volatility. In this technique, 

mercury is reduced to the ground state (Hg
0
) in an acidic solution with stannous ions. 
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Once the resulting mercury vapor equilibrates in the closed reaction vessel, it is moved 

with air, nitrogen, or argon to the AAS detector and the resulting signal is measured. 

When samples containing organic mercury are analyzed with this technique, they must 

first be ionized by an acidic digestion step before reduction to the ground state. 

Additionally, when interferences are present in the sample, this technique may require 

extensive purification before mercury isolation is achieved. Despite the lengthy sample 

preparation with strong acids, the results of CVAAS are remarkably precise and accurate. 

This technique has been considered the “gold standard” in mercury analysis since its 

inception, and is still the most popular technique used in research facilities today.
156, 157

 

 

1.3.5.2. Thermal Decomposition Amalgamation/Atomic Absorption Spectrophotometry 

 In an effort to create more rapid methods of analysis, the Direct Mercury 

Analyzer (DMA-80, developed by Milestone, Inc.) was introduced in 1999,
158

 with the 

first laboratory usage reported in 2001.
159

 The DMA-80 thermally decomposes samples 

and passes them through a catalyst tube, where interferences are trapped and removed. 

All mercury species are reduced to elemental mercury and passed to a gold amalgamator, 

where mercury is selectively separated from the remaining matrix via amalgamation. The 

amalgamator is then quickly heated to release the mercury vapors, which are measured by 

AAS at 253.7 nm. The DMA-80 contains two different cells with different path lengths to 

provide a working range of 0.005 – 1200 ng of mercury.
160, 161

 

 Butala and co-workers performed validation and application studies to compare 

the DMA-80 to CVAAS.
162, 163

 In these studies, the calibration methodology, 

instrumental performance over long periods of time, carryover effects between samples, 
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interlaboratory bias, and application to different biological matrices containing mercury 

(including fish and human hair) were examined. The results obtained from fish samples 

were compared to the results from CVAAS and were found to exhibit good agreement in 

almost all cases. The consistency in results between the two methodologies has also been 

verified in other reports.
151, 164

 

 The main advantages of using the DMA-80 for analysis are the short analysis 

times (each sample can be analyzed in less than six minutes) and the need for little or no 

sample preparation. This instrument has been shown to perform with comparable 

accuracy and precision to previously established analysis methods, making it an ideal 

research tool for analyses requiring high throughput and large numbers of samples. It has 

been widely accepted as a reliable research tool and is accepted for use with USEPA 

Method 7473.
152

 

 

1.4. Thesis Overview 

 Based upon the wealth of data surrounding the importance of seafood 

consumption, the health benefits of long-chain fatty acids, and the neurotoxic effects of 

methylmercury, the work that follows examines a large variety of finfish species 

commonly consumed in the U.S. A total of 77 finfish species were collected from 16 

commercial seafood vendors in six different regions of the country (Great Lakes, Mid-

Atlantic, New England, Northwest, Southeast, and Southwest). The goal of this work is to 

update the status of fish in commercial markets, as these are the fish that people are most 

commonly consuming. In an effort to adequately reflect fish in the marketplace, samples 

were collected directly from commercial vendors. Background data was collected for all 
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samples. Vendors were required to fill out sample cards (Appendix, Figure A.1) so that 

the origin and size of each species could be monitored. Additionally, photos were 

requested for positive identification of each species. 

 Due to the large volume of samples and the lengthy Folch extraction procedure 

for fatty acids, each species was composited before analysis. Each composite consisted of 

three fish. Fatty acids were analyzed in duplicate, while mercury was analyzed in 

triplicate. Chapter two of this thesis summarizes the fatty acid profiles of the samples 

collected in this study, while chapter three describes details the mercury results obtained 

during this study. Tracking information, full fatty acid profiles, and mercury 

measurements for each species are shown in the appendix (Table A.1) and will be posted 

at www.fish4health.net in the near future. 
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CHAPTER 2. FATTY ACID PROFILES OF COMMERCIALLY-AVAILABLE 

FINFISH IN THE U.S. 

 

 This manuscript has been submitted to the journal Lipids and is written in the 

style required by the journal. 

 

2.1. Abstract 

Seventy seven finfish species (294 composites of three fish) were obtained from 

commercial seafood vendors in six regions of the U.S. (i.e., Great Lakes, Mid-Atlantic, 

New England, Northwest, Southeast, and Southwest). Full fatty acid profiles were 

determined for each species, with the most nutritionally relevant fatty acids presented 

here. Total EPA plus DHA content ranged from 17 mg/100 g (pangasius/swai) to 5623 

mg/100 g (bluefin tuna). Of the top ten most popularly consumed seafoods in the U.S., 

finfish, including salmon (717 – 1533 mg/100 g), Alaskan pollock (236 mg/100 g), tilapia 

(76 mg/100 g), channel catfish (44 mg/100 g), Atlantic cod (253 mg/100 g), and 

pangasius/swai (17 mg/100 g), exhibited a wide concentration range of EPA and DHA. 

Large differences were also found in farmed species, likely stemming from dietary 

differences in the farm-fed diet.
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2.2. Keywords 

Fatty acids, n-3 fatty acids, EPA, DHA, commercial fish, consumption advice. 

 

2.3. Abbreviations 

ALA  Alpha-linolenic acid (18:3n-3) 

ARA  Arachidonic acid (20:4n-6) 

ARS  Agricultural Research Service 

DHA  Docosahexaenoic acid (22:6n-3) 

DHHS  United States Department of Health and Human Services 

DPAn-3 Docosapentaenoic acid (22:5n-3) 

EPA  Eicosapentaenoic acid (20:5n-3) 

GL  Great Lakes region 

GLA  Gamma-linolenic acid (18:3n-6) 

LNA  Linoleic acid (18:2n-6) 

MA  Mid-Atlantic region 

MUFA  Monounsaturated Fatty Acids 

NE  New England region 

NND  National Nutrient Database 

NW  Northwest region 

PUFA  Polyunsaturated Fatty Acids 

RRF  Relative Retention Factor 

SDA  Stearidonic acid (18:4n-3) 

SE  Southeast region 
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SFA  Saturated Fatty Acids 

SW  Southwest region 

USDA  United States Department of Agriculture 

 

2.4. Introduction 

 Fish are an important part of the U.S. diet. In 2012, Americans consumed an 

average of 14.4 pounds of seafood per capita [1]. Fish are the primary dietary source of 

long-chain omega-3 fatty acids, particularly, eicosapentaenoic acid (EPA, C20:5n-3) and 

docosahexaenoic acid (DHA, C22:6n-3), which provide health benefits through all life 

stages [2]. 

 Long-chain omega-3 fatty acids have been shown to be crucial for the healthy 

development of fetuses and young children, as EPA and DHA are ubiquitous components 

of cell membranes in the developing brain and photoreceptors [3, 4]. Human and animal 

studies have shown that the absence of omega-3 fatty acids in infants leads to slower 

neurological development [5-10] and poorer performance on tests of visual acuity [11-

13]. Because fetal and infant nutrition is dependent upon the maternal diet, it is important 

that women of child-bearing age consume an adequate amount of healthy fatty acids in 

their diets. The U.S. Department of Agriculture (USDA) and U.S. Department of Health 

and Human Services (DHHS) recently recommended that adults consume 8-12 ounces of 

seafood each week, which may provide 250 mg of EPA plus DHA per day [14]. 

Additionally, the USDA-DHHS emphasize that pregnant and nursing women consume 8-

12 ounces of seafood weekly, with the goal of providing their offspring with the 

necessary EPA plus DHA [14]. 
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 Omega-3 fatty acids have also been shown to provide health benefits for seniors. 

Improved outcomes in heart health have been noted, including reductions in the 

occurrence of cardiovascular disease [15, 16], heart failure [15, 17], and sudden cardiac 

death [18, 19]. EPA and DHA may also provide cognitive protection for aging neurons 

[20, 21]. These fatty acids have even been explored as treatment options for mild cases of 

Alzheimer’s Disease and dementia [3, 4, 22]. 

 Given the myriad of possible health benefits associated with EPA and DHA, it is 

important that more information is available to consumers on foods containing these 

healthy fats. While the USDA Agricultural Research Service (USDA-ARS) maintains a 

National Nutrient Database (USDA-ARS NND), containing 267 listings for seafood 

items [23], there are less than 50 species of finfish and 25 categories of finfish (e.g., 

shark). There are far more species readily available to the American consumer, especially 

considering that different species are preferred or available in different areas of the 

country. Additionally, there are large differences in fish from different sources and 

populations. In particular, the fatty acid composition of farmed and wild-captured fish are 

significantly different [24, 25], due to the fact that the diet of farmed fish is affected by 

feed amount and composition and can change over time [26]. The objective of this study 

was to survey the most commonly consumed species in the U.S. to determine fatty acid 

profiles. 
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2.5. Materials and Methods 

2.5.1. Collection Protocol 

 Fish were obtained from commercial vendors in six regions of the U.S., including 

the Great Lakes (GL), Mid-Atlantic (MA), New England (NE), Northwest (NW), 

Southeast (SE), and Southwest (SW). Three samples of at least 200 g were requested for 

each species in addition to tracking information (vendor, supplier, wild or farm raised, 

country/body of water of origin), length, and weight of each fish. Photos were taken by 

vendors and sent with the samples to help ensure positive identification of each species. 

From each region, samples of each species were collected during two seasons, 4-12 

months apart. In total, 77 species (294 composites of three fish) were collected during 

this study. The species that were tested along with full tracking details, including the date 

received, region, and origin of all samples, are available at www.fish4health.net. 

 Fish species were divided into three categories for collection. The “top ten 

species” are the most commonly consumed finfish in the U.S., according to the National 

Marine Fisheries Service [1]. The “other popular species” include fish commonly 

consumed across the U.S. that are higher in n-3 fatty acids. Finally, to include species 

that are popular in different parts of the country, experts in each region were consulted in 

the development of “regionally-popular species” lists. All regions except MA were asked 

to provide “top ten”, “other popular” and “regionally-popular” species. For the MA 

region, only swordfish and striped bass from the “other popular species” list were 

requested in addition to the “regionally-popular species”. 

 The “top ten species” included Atlantic salmon (Salmo salar), Chinook salmon 

(Oncorhynchus tshawytscha), coho salmon (Oncorhynchus kisutch), sockeye salmon 
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(Oncorhynchus nerka), Alaskan pollock (Theragra chalcogramma), tilapia (family: 

cichlidae; tribe: tilapiini), channel catfish (Ictalurus punctatus), Atlantic cod (Gadus 

morhua), and pangasius/swai (Pangasius hypophthalmus). The “other popular species” 

included striped bass (Morone saxatilis), swordfish (Xiphias gladius), Alaskan halibut 

(Hippoglossus stenolepis), rainbow trout (Oncorhynchus mykiss), monkfish (Lophius 

spp.), red snapper (Lutjanus campechanus), grouper (family: Serranidae; subfamily: 

Epiniphelus) or red grouper (Epinephelus morio), black sea bass (Centropristis striata), 

mahi mahi (Coryphaena hippurus), and orange roughy (Hoplostethus atlanticus). 

 “Regionally-popular species” differed by region. GL vendors provided the 

following species: summer flounder (Paralichthys dentatus), bluefin tuna (Thunnus 

thynnus), lake trout (Salvelinus namaycush), walleye (Sander vitreus), yellow perch 

(Perca flavescens), lake whitefish (Coregonus clupeaformis), and rainbow smelt 

(Osmerus mordax). MA vendors provided the following species: striped bass, swordfish, 

Atlantic croaker (Micropogonias undulatus), bluefish (Pomatomus saltatrix), spot 

(Leiostomus xanthurus), summer flounder, white perch (Morone americana), scup 

(Stenotomus chrysops), spiny dogfish (Squalus acanthias), and skate (family: Rajidae). 

NE vendors provided the following species: yellowtail flounder (Limanda ferruginea), 

winter flounder (Pseudopleuronectes americanus), Atlantic pollock (Pollachius 

pollachius), yellowfin tuna (Thunnus albacares), haddock (Melanogrammus aeglefinus), 

grey sole (Glyptocephalus cynoglossus), silver hake (Merluccius bilinearis), tilefish – 

north Atlantic population (Lopholatilus chamaeleonticeps), American plaice 

(Hippoglossoides platessoides), and American shad (Alosa sapidissima). NW vendors 

provided the following species: lingcod (Ophiodon elongates), sablefish (Anoplopona 
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fimbria), Pacific cod (Gadus macrocephalus), Pacific Dover sole (Microstomus 

pacificus), English sole (Parophrys vetulus), petrale sole (Eopsetta jordani), rex sole 

(Glyptocephalus zachirus), white sturgeon (Acipenser transmontanus), green sturgeon 

(Acipenser medirostris), albacore tuna (Thunnus alalunga), brown rockfish (Sebastes 

auriculatus), widow rockfish (Sebastes entomelas), Pacific Ocean perch (Sebastes 

alutus), Pacific whiting (Merluccius productus), and Chilean sea bass (Dissostichus 

eleginoides). SE vendors provided the following species: king mackerel (Scomeromorus 

cavalla), tilefish – Gulf of Mexico population, Spanish mackerel (Scomberomorus 

maculatus), Atlantic croaker, greater amberjack (Seriola dumerili), striped mullet (Mugil 

cephalus), yellowfin tuna, gag grouper (Mycteroperca microlepis), yellowedge grouper 

(Hyporthodus flavolimbatus), yellowtail snapper (Ocyurus chrysurus), vermilion snapper 

(Rhomboplites aurorubens), Florida pompano (Trachinotus carolinus), spotted seatrout 

(Cynoscion nebulosus), Gulf flounder (Paralichthys albigutta), and southern flounder 

(Paralichthys lethostigma). SW vendors provided the following species: Pacific Dover 

sole, petrale sole, common thresher shark (Alopias vulpinus), white sea bass 

(Atractoscion nobilis), California halibut (Paralichthys californicus), yellowtail 

amberjack (Seriola lalandi), sablefish, albacore tuna, wahoo (Acanthocybium solandri), 

lingcod, and Chilean sea bass. 

 

2.5.2. Sample Preparation 

 Samples were packed on ice and sent via overnight shipping to Purdue University, 

where testing was completed. Upon arrival, the temperature of each sample was 

measured to ensure that it was 7 °C or lower. All fish were immediately filleted, with 
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skin and pin bones removed. Homogeneous composites of the three fillets of each species 

were created by grinding in a food processor (Robot-Coupe R2 Ultra, Robot Coupe USA, 

Inc., Ridgeland, MS, USA). Samples were packed in sampling bags (Fisher Scientific, 

Pittsburgh, PA, USA) and frozen at –20 °C until analysis. 

 

2.5.3. Fatty Acid Determination 

2.5.3.1. Chemicals 

 Chloroform (ACS grade), methanol (ChromAR grade), and anhydrous sodium 

sulfate (ACS grade) were purchased from Macron Fine Chemicals (Center Valley, PA, 

USA). Sodium chloride (ACS grade), sodium hydroxide (ACS grade), and isooctane 

(pesticide grade) were purchased from Fisher Scientific (Waltham, MA, USA). Butylated 

hydroxytoluene (BHT) was purchased from United States Biochemical Corp. (Cleveland, 

OH, USA). BF
3
-methanol (10% w/w) and PUFA No. 3 menhaden oil were purchased 

from Sigma-Aldrich (St. Louis, MO, USA). Methyl tricosanoate (>99% pure) and GLC 

Reference Standard 462 were purchased from Nu-Chek Prep, Inc. (Elysian, MN, USA). 

 

2.5.3.2. Extraction 

 Each composited fish sample was analyzed in duplicate. Extraction of fat from 

fish tissue was achieved using a modified Folch method [27, 28]. Raw fish tissue (5 g), 

10 mg methyl tricosanoate (as an internal standard), and 100 mL chloroform-methanol 

solution (2:1 v/v) were homogenized with a hand-held homogenizer (Tissue Tearor 

Model 985370-14, BioSpec Products, Inc., Bartlesville, OK, USA). The slurry was 

placed on a shaker at 200 rpm for 2 h (IKA KS 260 Basic, IKA Works, Inc., Wilmington, 
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NC, USA). The resulting slurry was filtered, with the filtrate placed in a separatory 

funnel and rinsed with 30 mL potassium chloride solution (0.88% w/v). The organic layer 

was removed and filtered through anhydrous sodium sulfate. Solvent was removed via a 

TurboVap II Concentration Workstation (Zymark Corp., Westborough, MA, USA) at 40 

ºC. The concentrated samples were transferred to test tubes and further concentrated with 

a Meyer N-Evap (Organomation Association Inc., South Berlin, MA, USA). The 

concentrated fatty acids were placed in a desiccator overnight to remove residual solvent. 

 

2.5.3.3. Derivatization 

 The extracted fatty acids were derivatized to methyl esters following a modified 

AOAC Official Method, 991.39 [29]. Methanolic sodium hydroxide (2 mL, 0.5 N) was 

added to the extracted fatty acids and heated for 10 min at 105 ºC on a heating block 

(VWR International, Radnor, PA, USA). Upon cooling, BF
3
-methanol (3 mL) was added 

and again heated for 30 min at 105 ºC. Isooctane (1 mL) was added to the cooled mixture 

and vortexed for 30 s. A saturated solution of sodium chloride (4 mL) was added and 

vortexed for 30 s before centrifuging at 1500 rpm for 5 min (international clinical 

centrifuge model CL, International Equipment Co., Needham Heights, MA, USA). The 

organic layer was removed and set aside. To the aqueous layer, BHT-methanol solution 

(50 µL, 10 mg/mL) and isooctane (1 mL) were added. The mixture was again vortexed 

and centrifuged. The organic layer was removed and combined with the first extract. An 

aliquot (1 mL) was transferred to a GC vial and blanketed with nitrogen. 
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2.5.3.4. GC-FID Determination of Fatty Acids 

 The derivatized fatty acid methyl esters were analyzed by gas chromatography 

with a flame ionization detector and split/splitless injector (GC/FID, Varian 3900 GC, 

CP-8400 auto sampler, CP-8410 auto injector, Varian Analytical Instruments, Walnut 

Creek, CA, USA). A CP-52CB wax capillary column was used for analysis (CP 8843, 30 

m x 0.32 mm I.D., DF-25 coating thickness 0.25 μm; Agilent Tecnologies, Inc., Santa 

Clara, CA, USA). Operating conditions were: injection port temperature, 250 °C; detector 

temperature, 300 °C; oven programmed from 170 °C for 4 min to final hold temperature 

of 240 °C for 4 min, with an increase of 3 °C/min; helium carrier gas, 2.5 mL/min 

(99.995% pure, Indiana Oxygen Co., Indianapolis, IN, USA). The FID operated with the 

following flow rates: helium, 25 mL/min; hydrogen, 30 mL/min (99.8% pure, Inweld 

Corp., Indianapolis, IN, USA); compressed air, 300 mL/min (commercial grade, 

Specialty Gases of America, Toledo, OH, USA). 

 Peaks were identified using two known standards (PUFA No. 3 and GLC 462). 

These standards were run monthly to verify the method of peak identification. Blanks 

were run for all new solvents and other chemicals to verify purity before using them for 

analysis of tissue samples. Additionally, duplicate samples displaying differences greater 

than 10% in multiple fatty acids were repeated. Applying this criterion, 13.4% of all 

samples needed to be retested. 

 

2.5.3.5. Calculations/Quantitative Analysis 

 Quantitation of fatty acids was achieved using AOAC Official Method 991.39 

[29] and the work of Tvrzická et al. [30]. A total of 31 fatty acids were measured, with a 
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limit of quantification (LOQ) of 1 mg/100 g. The equation C
FA

 = (m
IS

*A
FA

*RRF
FA

) / 

(1.04 * m
fish

 * A
IS

) was used to quantify all measured fatty acids [29], where C
FA

 is the 

concentration of the fatty acid in mg/g, m
IS

 is the weight of the internal standard, A
FA

 is 

the fatty acid peak area in the GC spectrum, RRF
FA

 is the relative retention factor for each 

fatty acid [30], 1.04 is the correlation factor between fatty acids and fatty acid methyl 

esters, m
fish

 is the weight of the fish tissue, and A
IS

 is the internal standard peak area in the 

GC spectrum. The RRF value accounts for the effective carbon number and is calculated 

according to previously published methods [30]. The following fatty acids (with their 

RRF values) were measured: lauric acid, C12:0 (RRF = 1.114); myristic acid, C14:0 

(RRF = 1.080); myristoleic acid, C14:1n-5 (RRF = 1.071); palmitic acid, C16:0 (RRF = 

1.055); palmitoleic acid, C16:1n-7 (RRF = 1.047); hexadecadienoic acid, C16:2n-4 (RRF 

= 1.039); hexadecatrienoic acid, C16:3n-4 (RRF = 1.031); stearic acid, C18:0 (RRF = 

1.035); vaccenic acid, C18:1n-7 (RRF = 1.028); oleic acid, C18:1n-9 (RRF = 1.028); 

linoleic acid (LNA), C18:2n-6 (RRF = 1.021); α-linolenic acid (ALA), C18:3n-3 (RRF = 

1.014); octadecatetraenoic acid, C18:3n4 (RRF = 1.014); γ-linolenic acid (GLA), C18:3n-

6 (RRF = 1.014); stearidonic acid (SDA), C18:4n-3 (RRF = 1.007); arachidic acid, C20:0 

(RRF = 1.019); gondolic acid, C20:1n-9 (RRF = 1.012); eicosadienoic acid, C20:2n-6 

(RRF = 1.006); eicosatrienoic acid, C20:3n-3 (RRF = 1.000); homo-γ-linolenic acid, 

C20:3n-6 (RRF = 1.000); eicosatetraenoic acid, C20:4n-3 (RRF = 0.994); arachidonic 

acid (ARA), C20:4n-6 (RRF = 0.994); eicosapentaenoic acid (EPA), C20:5n-3 (RRF = 

0.987); behenic acid, C22:0 (RRF = 1.006); erucic acid, C22:1n-9 (RRF = 1.000); 

docosadienoic acid; C22:2n-6 (RRF = 0.994); adrenic acid, C22:4n-6 (RRF = 0.983); 
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docosapentaenoic acid (DPAn-3), C22:5n-3 (RRF = 0.977); docosahexaenoic acid 

(DHA), C22:6n-3 (RRF = 0.971); tricosanoic acid, C23:0 (RRF = 1.000); lignoceric acid, 

C24:0 (RRF = 0.995); and nervonic acid, C24:1n-9 (RRF = 0.990). 

 

2.6. Results 

 Full fatty acid profiles were determined for all species obtained in this study. The 

most nutritionally relevant fatty acid concentrations are presented in Tables 2.1-2.3; full 

fatty acid profiles are available at www.fish4health.net. Fatty acids were present in a 

wide range of concentrations, with some wild species and a few farmed species (salmon 

and sturgeon) showing higher concentrations of most fatty acids. 

 Total n-3 fatty acid content ranged from 26 mg/100 g (pangasius/swai) to 7221 

mg/100 g (bluefin tuna), with Chilean sea bass (3011 mg/100 g), albacore tuna (2631 

mg/100 g), Atlantic salmon (2544 mg/100 g), and farmed Chinook salmon (2179 mg/100 

g) having the next highest total n-3 content. Total n-6 content ranged from 11 mg/100 g 

(Alaskan pollock) to 2530 mg/100 g (Atlantic salmon). Interestingly, the six species with 

the highest n-6 content were all farmed, including Atlantic salmon (2530 mg/100 g), 

green sturgeon (1770 mg/100 g), white sturgeon (1377 mg/100 g), channel catfish (1201 

mg/100 g), Chinook salmon (1173 mg/100 g), and striped bass (914 mg/100 g). 

 Total SFA ranged from 81 mg/100 g (gulf flounder) to 7111 mg/100 g (bluefin 

tuna), with four of the nine highest SFA containing species being farmed (Chinook 

salmon, green sturgeon, Atlantic salmon, and white sturgeon). Total MUFA ranged from 

34 mg/100 g (gulf flounder) to 15545 mg/100 g (Chilean sea bass), with the same farmed 

species plus farmed channel catfish accounting for five of the eight highest MUFA 
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species. Finally, total PUFA content ranged from 108 mg/100 g (gulf flounder) to 8358 

mg/100 g (bluefin tuna), with farmed salmon and sturgeon species again having some of 

the highest total PUFA concentrations. 

 Figures 2.1 and 2.2 show the average amount of EPA plus DHA obtained from 

consuming 8 ounces (227 g, uncooked weight) of each species, and compare the results 

of this study to the USDA-ARS NND [23]. In general, the results of this study compared 

well with the database. As EPA and DHA are considered the most important fatty acids 

for health, the USDA-DHHS Dietary Guidelines for Americans, 2010, recommends 

consuming 8-12 ounces of fish per week [14]. This level of consumption may provide an 

average of 250 mg EPA plus DHA per day [14], or 1750 mg per week, for a healthy diet. 

Based on the results of this study, consuming 227 g of albacore tuna, Atlantic salmon, 

bluefin tuna, Chilean sea bass, Chinook salmon (farmed or wild), green sturgeon, lake 

trout, farmed rainbow trout, sablefish, spiny dogfish, spot, or farmed white sturgeon will, 

on average, provide the recommended amount of EPA plus DHA each week. 

 

2.7. Discussion 

 When examining the fatty acid concentrations of fish in this study, large standard 

deviations were observed for all species, due to fish being harvested or produced with 

various feed formulations from different locations and at different times of the year [31, 

32]. Large standard deviations have also been observed in other studies [33, 34], 

illustrating the challenges in creating accurate nutrient databases. Thus, studies like this 

one are important to continually update and expand available information, while 

reflecting the current status of commercially-available fish. 
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 In an effort to bolster the USDA-ARS NND [23], the samples collected in this 

study were tracked (i.e., for harvest location and size parameters), and they were 

collected from different regions of the U.S. during different seasons. In addition, species 

within the same genus or family were differentiated. For example, Chilean sea bass had 

higher concentrations of all fatty acids than black or white sea bass. These differences are 

quite distinct when looking at the EPA plus DHA content of each sea bass. Chilean sea 

bass (5511 mg per 227 g) contained far more EPA plus DHA than black sea bass (631 mg 

per 227 g) or white sea bass (417 mg per 227 g). However, the USDA-ARS NND only 

lists “sea bass, mixed species” and shows EPA plus DHA content at 1349 mg per 227 g 

[23]. Sea bass, in particular, is a highly substituted species; several vendors substituted 

Chilean sea bass for black sea bass during this study. Several other fish categories, 

including flatfish, grouper, perch, rockfish, shark, snapper, and sturgeon, also exhibit 

differences between species and would benefit from differentiation as separate species. 

 Fatty acid profiles in fish are dependent upon a number of factors, with dietary 

nutrients being the easiest factor to manipulate [35]. For wild-caught species, the diet is 

determined by changes in environmental conditions, while the composition of farmed 

species is dependent upon amount and composition of feed [26]. To control costs, diets 

high in inexpensive and readily available fatty acids, like SFA, MUFA, and n-6 obtained 

from plant or animal sources, are often used in aquaculture [35, 36]. Accordingly, these 

fatty acids were measured in higher concentrations in many farmed species than they 

were in wild species analyzed in this study. In contrast, total n-3 content was not as high 

in farmed species, with the exception of Atlantic and Chinook salmon. Diets high in n-3 

fatty acids are more expensive, as they are derived from fish oils [35, 36], and thus are 
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incorporated into the diet later in the lifetime of farmed fish [37]. Because of these 

differences and the ability of farmers to continually modify the diet, constantly 

monitoring fatty acids – particularly EPA, DHA, and n-3 content – in farmed species is 

necessary to provide consumers with current and accurate information. 

 Figure 2.2 illustrates how farmed species in this study compare to those in the 

USDA-ARS NND [23]. Most species compared well, though Chinook salmon and 

sturgeon showed differences. The EPA plus DHA content of farmed (1533 mg/100 g) and 

wild (1106 mg/100 g) Chinook salmon in this study were found to be quite different and 

did not match the USDA-ARS NND (1952 mg/100 g) [23]. Sturgeon (farmed green: 

1067 mg/100 g, farmed white: 939 mg/100 g, wild-caught white: 667 mg/100 g, and 

mixed species (USDA-ARS NND [23]): 287 mg/100 g) exhibited even larger differences. 

The differences between farmed and wild species mainly stem from dietary differences 

between aquaculture and wild-caught fish, though other factors, including water quality, 

activity levels, and overall health may also impact the fatty acid profiles. 

 This study gives a broad overview of the many commercially-available finfish 

species in the U.S. The results of this study are comparable to other reports, while 

providing more specificity within certain species (i.e., sea bass) and confirming large 

differences in fatty acid content within and between species. Farmed species had higher 

concentrations of SFA, MUFA, and n-6 fatty acids than wild species. Additionally, 

farmed species showed vast differences in n-3 content. These differences stem from 

changes in the diet by fish farmers and necessitate constant monitoring of fatty acids in 

farmed species. Finally, EPA plus DHA content was measured in all species to illustrate 

the amount of these fatty acids provided by each species. The results of this study provide 
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a current snapshot of the fatty acid content of commercially-available finfish. Such 

studies should be continually performed to monitor and expand the available information. 
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2.11. Tables and Figures 

Table 2.1. Total n-3, n-6, SFA, MUFA, and PUFA in commercial U.S. finfish 

(mg/100 g). 

 
Species na n-3b n-6c SFAd MUFAe PUFAf 

Amberjack, Greater 2 148 ± 16 43 ± 10 139 ± 16 52 ± 11 193 ± 14 

Amberjack, Yellowtail 2 714 ± 72 75 ± 2.0 671 ± 44 576 ± 39 806 ± 75 

Bass, Striped (F)g 5 699 ± 184 914 ± 179 1450 ± 390 2524 ± 610 1653 ± 299 

Bass, Striped (W)g 5 610 ± 244 85 ± 33 567 ± 244 576 ± 290 746 ± 312 

Bluefish 3 896 ± 549 159 ± 113 1242 ± 866 1087 ± 751 1088 ± 684 

Catfish, Channel (F) 11 130 ± 24 1201 ± 262 1717 ± 394 3649 ± 882 1335 ± 283 

Cod, Atlantic (F) 1 265 ± 15 22 ± 0.8 127 ± 8.6 84 ± 4.8 287 ± 15 

Cod, Atlantic (W) 8 254 ± 40 16 ± 5.1 120 ± 16 69 ± 17 271 ± 43 

Cod, Lingcod 4 333 ± 59 30 ± 9.5 221 ± 61 229 ± 111 370 ± 71 

Cod, Pacific 2 205 ± 38 18 ± 3.5 99 ± 19 56 ± 14 223 ± 41 

Cod, Sablefish 4 1571 ± 1016 291 ± 52 3319 ± 614 7363 ± 979 1959 ± 1087 

Croaker, Atlantic  5 675 ± 382 142 ± 61 1382 ± 1016 1330 ± 1033 837 ± 458 

Flatfish, American Plaice 2 351 ± 114 74 ± 31 518 ± 321 782 ± 697 435 ± 152 

Flatfish, English Sole 2 303 ± 83 39 ± 2.8 230 ± 83 247 ± 85 351 ± 91 

Flatfish, Grey Sole 2 158 ± 15 45 ± 3.0 109 ± 20 59 ± 18 203 ± 18 

Flatfish, Gulf Flounder 2 74 ± 14 34 ± 2.9 81 ± 15 34 ± 13 108 ± 17 

Flatfish, Pacific Dover Sole 4 187 ± 27 38 ± 11 134 ± 26 99 ± 16 229 ± 36 

Flatfish, Petrale Sole 4 327 ± 29 25 ± 2.1 226 ± 20 225 ± 44 360 ± 32 

Flatfish, Rex Sole 2 213 ± 25 33 ± 2.3 140 ± 22 87 ± 20 249 ± 28 

Flatfish, Southern Flounder 1 98 ± 13 39 ± 4.1 96 ± 14 45 ± 13 138 ± 18 

Flatfish, Summer Flounder 5 217 ± 57 28 ± 11 170 ± 61 106 ± 74 248 ± 68 

Flatfish, Winter Flounder 1 467 ± 95 67 ± 6.1 252 ± 11 237 ± 16 541 ± 102 

Flatfish, Yellowtail Flounder 2 280 ± 29 25 ± 8.2 134 ± 18 105 ± 7.6 309 ± 41 

Grouper (unspecified) 3 259 ± 105 62 ± 26 324 ± 156 302 ± 202 326 ± 134 

Grouper, Gag 2 129 ± 7.3 42 ± 5.8 109 ± 5.2 63 ± 4.1 173 ± 4.1 

Grouper, Red 4 118 ± 39 58 ± 14 175 ± 26 104 ± 18 178 ± 28 

Grouper, Yellowedge 1 147 ± 4.0 31 ± 1.3 116 ± 3.8 73 ± 9.0 178 ± 5.3 

Haddock 4 192 ± 24 20 ± 3.5 102 ± 15 52 ± 13 212 ± 22 

Hake, Silver 2 224 ± 18 12 ± 0.5 117 ± 8.2 68 ± 21 236 ± 19 

Halibut, Alaskan 10 299 ± 120 39 ± 40 255 ± 334 415 ± 834 345 ± 168 

Halibut, California 2 187 ± 64 23 ± 1.2 123 ± 31 63 ± 22 211 ± 65 

Mackerel, King 1 259 ± 37 74 ± 11 454 ± 57 300 ± 12 336 ± 48 

Mackerel, Spanish 2 633 ± 172 131 ± 18 1241 ± 177 1079 ± 88 776 ± 196 

Mahi Mahi 11 166 ± 50 33 ± 6.5 146 ± 60 96 ± 47 203 ± 55 

Monkfish 9 113 ± 31 17 ± 4.3 87 ± 8.4 67 ± 12 130 ± 35 

Mullet, Striped 2 707 ± 652 143 ± 91 812 ± 793 386 ± 395 905 ± 801 

Pangasius/Swai (F) 8 26 ± 8.9 142 ± 57 446 ± 199 411 ± 203 169 ± 64 

Perch, Pacific Ocean 2 638 ± 391 72 ± 21 657 ± 307 861 ± 160 743 ± 433 

Perch, White  2 1025 ± 40 458 ± 28 1239 ± 76 2173 ± 128 1530 ± 66 

Perch, Yellow 2 175 ± 19 57 ± 6.2 157 ± 20 110 ± 23 236 ± 28 

Pollock, Alaskan 7 249 ± 44 11 ± 4.3 127 ± 27 71 ± 19 260 ± 47 

Pollock, Atlantic  4 357 ± 87 25 ± 7.6 161 ± 37 130 ± 58 381 ± 94 

Pompano, Florida 2 925 ± 18 393 ± 70 4444 ± 834 3538 ± 689 1361 ± 91 
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Table 2.1. (cont.) 

 

Species na n-3b n-6c SFAd MUFAe PUFAf 

Rockfish, Brown 2 396 ± 62 40 ± 2.6 312 ± 26 366 ± 106 444 ± 62 

Rockfish, Widow 2 376 ± 66 31 ± 11 317 ± 135 262 ± 154 416 ± 83 

Roughy, Orange 5 200 ± 65 190 ± 211 135 ± 33 2479 ± 656 422 ± 236 

Salmon, Atlantic (F) 11 2544 ± 988 2530 ± 1508 2983 ± 864 5290 ± 1620 5212 ± 1834 

Salmon, Chinook (F) 2 2179 ± 433 1173 ± 406 3730 ± 705 6682 ± 682 3485 ± 139 

Salmon, Chinook (W) 5 1525 ± 269 140 ± 45 1908 ± 293 2649 ± 497 1738 ± 316 

Salmon, Coho 7 894 ± 308 66 ± 29 687 ± 290 757 ± 348 979 ± 342 

Salmon, Sockeye 6 934 ± 248 98 ± 38 835 ± 304 1120 ± 484 1052 ± 291 

Scup 2 450 ± 172 100 ± 52 594 ± 434 577 ± 512 561 ± 232 

Sea Bass, Black 3 320 ± 63 48 ± 11 297 ± 114 284 ± 154 373 ± 74 

Sea Bass, Chilean 3 3011 ± 1762 704 ± 362 5403 ± 2307 15545 ± 4443 3798 ± 2130 

Sea Bass, White 2 195 ± 37 24 ± 2.3 137 ± 40 65 ± 30 219 ± 39 

Seatrout, Spotted 1 804 ± 14 294 ± 5.9 1214 ± 23 1072 ± 29 1161 ± 21 

Shad, American  1 726 ± 21 62 ± 1.4 659 ± 14 856 ± 31 801 ± 22 

Shark, Common Thresher 1 218 ± 3.1 42 ± 2.4 165 ± 3.3 89 ± 6.8 260 ± 5.5 

Shark, Spiny Dogfish 2 1650 ± 1001 302 ± 138 1193 ± 681 1770 ± 1003 1971 ± 1151 

Skate 2 197 ± 13 30 ± 2.5 143 ± 12 71 ± 5.3 227 ± 15 

Smelt, Rainbow 2 632 ± 85 196 ± 25 453 ± 52 428 ± 38 838 ± 112 

Snapper, Red 7 281 ± 133 43 ± 16 252 ± 125 181 ± 135 328 ± 140 

Snapper, Vermilion 2 259 ± 70 43 ± 13 247 ± 97 106 ± 40 305 ± 85 

Snapper, Yellowtail 3 288 ± 160 54 ± 23 322 ± 208 159 ± 121 348 ± 188 

Spot 2 1294 ± 615 320 ± 136 3813 ± 1829 3566 ± 1568 1652 ± 780 

Sturgeon, Green (F) 1 1428 ± 100 1770 ± 147 3043 ± 266 5202 ± 441 3295 ± 259 

Sturgeon, White (F) 1 1277 ± 22 1377 ± 38 2695 ± 49 4300 ± 71 2743 ± 61 

Sturgeon, White (W) 1 1129 ± 38 542 ± 15 1542 ± 68 2616 ± 41 1780 ± 56 

Swordfish 12 897 ± 566 155 ± 88 1486 ± 854 2902 ± 1865 1096 ± 654 

Tilapia (F) 11 125 ± 40 370 ± 166 744 ± 326 764 ± 359 498 ± 200 

Tilefish, (Mexico) 1 164 ± 4.0 24 ± 0.6 103 ± 0.5 48 ± 0.8 191 ± 4.8 

Tilefish, (North) 1 151 ± 6.2 27 ± 1.9 115 ± 6.7 82 ± 6.5 178 ± 8.0 

Trout, Lake 2 1216 ± 558 409 ± 163 1157 ± 366 1787 ± 515 1662 ± 748 

Trout, Rainbow (F) 9 1031 ± 370 598 ± 390 1422 ± 492 1716 ± 736 1676 ± 445 

Trout, Rainbow (W) 1 414 ± 17 665 ± 37 1140 ± 69 1454 ± 84 1096 ± 55 

Tuna, Albacore 3 2631 ± 1765 228 ± 143 2144 ± 1316 1747 ± 1165 2894 ± 1928 

Tuna, Bluefin 1 7221 ± 110 888 ± 8.9 7111 ± 96 8758 ± 121 8358 ± 126 

Tuna, Yellowfin 6 174 ± 125 34 ± 15 198 ± 124 131 ± 105 212 ± 140 

Wahoo 2 440 ± 214 63 ± 35 597 ± 359 474 ± 352 516 ± 262 

Walleye 2 401 ± 278 131 ± 107 303 ± 218 461 ± 448 545 ± 398 

Whitefish, Lake 6 1025 ± 250 341 ± 62 892 ± 174 1426 ± 316 1412 ± 321 

Whiting, Pacific 2 432 ± 51 32 ± 4.9 344 ± 22 307 ± 33 478 ± 55 
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a
 number of composite samples; each composite contains three fish. 

b
 total of all n-3 fatty acids, including 18:3n-3, 18:4n-3, 20:3n-3, 20:4n-3, 20:5n-3, 22:5n-

3, and 22:6n-3. 
c
 total of all n-6 fatty acids, including 18:2n-6, 18:3n-6, 20:2n-6, 20:3n-6, 20:4n-6, 22:2n-

6, and 22:4n-6. 
d
 total of all SFA, including 12:0, 14:0, 16:0, 18:0, 20:0, 22:0, and 24:0. 

e
 total of all MUFA, including 14:1n-5, 16:1n-7, 18:1n-7, 18:1n-9, 20:1n-9, 22:1n-9, and 

24:1n-9. 
f
 total of all PUFA, including n-3, n-6, 16:2n-4, 16:3n-4, and 18:3n-4. 

g
 (F) indicates farmed species and (W) indicates wild species. All unlabeled species are 

wild.
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Table 2.2. Important SFA and MUFA in commercial U.S. finfish (mg/100 g). 

 
Species n

a 
14:0 16:0 18:0 18:1n-9 

Amberjack, Greater 2 2.3 ± 0.5 92 ± 11 43 ± 3.9 33 ± 8.0 

Amberjack, Yellowtail 2 81 ± 9.1 428 ± 45 152 ± 11 335 ± 15 

Bass, Striped (F)
b 

5 162 ± 66 1098 ± 284 178 ± 43 1843 ± 441 

Bass, Striped (W)
b 

5 97 ± 57 382 ± 161 81 ± 24 240 ± 108 

Bluefish 3 155 ± 99 808 ± 562 252 ± 181 562 ± 434 

Catfish, Channel (F) 11 72 ± 17 1297 ± 294 330 ± 91 3227 ± 802 

Cod, Atlantic (F) 1 4.1 ± 0.1 98 ± 6.8 25 ± 1.6 44 ± 3.3 

Cod, Atlantic (W) 8 4.9 ± 1.1 93 ± 12 23 ± 3.8 17 ± 6.6 

Cod, Lingcod 4 26 ± 12 154 ± 43 40 ± 8.8 121 ± 58 

Cod, Pacific 2 3.4 ± 0.6 77 ± 16 19 ± 3.1 31 ± 6.7 

Cod, Sablefish 4 430 ± 149 2417 ± 454 428 ± 52 4474 ± 542 

Croaker, Atlantic  5 92 ± 76 1059 ± 788 218 ± 146 621 ± 485 

Flatfish, American Plaice 2 199 ± 162 261 ± 138 52 ± 16 215 ± 169 

Flatfish, English Sole 2 33 ± 14 159 ± 59 37 ± 10 118 ± 52 

Flatfish, Grey Sole 2 7.0 ± 4.2 78 ± 12 23 ± 3.8 22 ± 5.6 

Flatfish, Gulf Flounder 2 2.8 ± 1.6 57 ± 10 20 ± 2.2 21 ± 3.4 

Flatfish, Pacific Dover Sole 4 13 ± 4.5 94 ± 14 26 ± 8.4 43 ± 4.7 

Flatfish, Petrale Sole 4 26 ± 3.3 164 ± 18 36 ± 3.1 113 ± 26 

Flatfish, Rex Sole 2 9.3 ± 1.9 103 ± 14 27 ± 6.4 35 ± 6.2 

Flatfish, Southern Flounder 1 4.0 ± 1.4 67 ± 9.5 25 ± 3.6 30 ± 7.4 

Flatfish, Summer Flounder 5 14 ± 9.4 123 ± 40 33 ± 10 58 ± 42 

Flatfish, Winter Flounder 1 37 ± 2.5 172 ± 7.5 41 ± 0.6 97 ± 7.4 

Flatfish, Yellowtail Flounder 2 15 ± 3.1 94 ± 12 26 ± 2.9 45 ± 3.2 

Grouper (unspecified) 3 36 ± 21 219 ± 105 64 ± 28 178 ± 122 

Grouper, Gag 2 4.2 ± 1.0 70 ± 3.2 35 ± 1.6 42 ± 3.3 

Grouper, Red 4 15 ± 6.7 114 ± 17 44 ± 3.6 59 ± 6.6 

Grouper, Yellowedge 1 3.9 ± 0.9 82 ± 2.5 29 ± 0.5 46 ± 5.1 

Haddock 4 4.0 ± 1.0 76 ± 12 21 ± 3.6 26 ± 7.6 

Hake, Silver 2 4.2 ± 2.4 88 ± 7.2 25 ± 2.9 35 ± 8.8 

Halibut, Alaskan 10 48 ± 90 165 ± 211 41 ± 30 211 ± 443 

Halibut, California 2 8.6 ± 3.6 86 ± 21 28 ± 6.4 35 ± 11 

Mackerel, King 1 23 ± 1.8 299 ± 37 121 ± 16 194 ± 10 

Mackerel, Spanish 2 58 ± 20 858 ± 135 288 ± 28 800 ± 106 

Mahi Mahi 11 7.3 ± 5.3 90 ± 43 47 ± 11 67 ± 32 

Monkfish 9 3.8 ± 1.3 62 ± 5.8 21 ± 3.0 37 ± 7.2 

Mullet, Striped 2 92 ± 101 627 ± 630 85 ± 54 147 ± 148 

Pangasius/Swai (F) 8 37 ± 17 310 ± 137 94 ± 43 378 ± 190 

Perch, Pacific Ocean 2 90 ± 46 477 ± 229 84 ± 31 434 ± 85 

Perch, White  2 125 ± 9.9 963 ± 59 137 ± 11 1148 ± 55 

Perch, Yellow 2 9.3 ± 3.3 113 ± 14 34 ± 3.1 40 ± 6.5 

Pollock, Alaskan 7 5.3 ± 1.9 98 ± 21 30 ± 6.3 36 ± 13 

Pollock, Atlantic  4 5.9 ± 3.4 118 ± 26 38 ± 8.5 74 ± 28 
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Table 2.2. (cont.) 

 
Species n

a 
14:0 16:0 18:0 18:1n9 

Pompano, Florida 2 320 ± 105 3016 ± 508 1022 ± 204 2412 ± 540 

Rockfish, Brown 2 45 ± 12 211 ± 16 52 ± 3.7 163 ± 34 

Rockfish, Widow 2 46 ± 39 217 ± 82 51 ± 12 141 ± 86 

Roughy, Orange 5 26 ± 6.0 79 ± 20 26 ± 7.7 1511 ± 436 

Salmon, Atlantic (F) 11 489 ± 236 1895 ± 532 533 ± 209 3764 ± 1604 

Salmon, Chinook (F) 2 446 ± 72 2599 ± 485 643 ± 141 4803 ± 419 

Salmon, Chinook (W) 5 328 ± 149 1268 ± 162 291 ± 40 1685 ± 288 

Salmon, Coho 7 119 ± 76 469 ± 197 93 ± 27 387 ± 134 

Salmon, Sockeye 6 142 ± 64 590 ± 212 96 ± 26 591 ± 247 

Scup 2 52 ± 44 378 ± 276 154 ± 107 384 ± 363 

Sea Bass, Black 3 25 ± 14 208 ± 82 58 ± 16 148 ± 82 

Sea Bass, Chilean 3 1851 ± 1216 2969 ± 1129 550 ± 200 8685 ± 1873 

Sea Bass, White 2 6.2 ± 3.9 95 ± 28 35 ± 8.0 36 ± 16 

Seatrout, Spotted 1 149 ± 2.6 866 ± 17 179 ± 3.5 427 ± 13 

Shad, American  1 132 ± 1.4 441 ± 10 78 ± 2.1 199 ± 5.0 

Shark, Common Thresher 1 4.0 ± 0.0 107 ± 2.2 54 ± 1.0 35 ± 5.4 

Shark, Spiny Dogfish 2 77 ± 46 936 ± 550 176 ± 81 842 ± 466 

Skate 2 4.0 ± 0.2 115 ± 9.8 24 ± 2.0 37 ± 2.7 

Smelt, Rainbow 2 81 ± 8.9 317 ± 45 50 ± 4.4 233 ± 15 

Snapper, Red 7 24 ± 19 170 ± 83 56 ± 30 104 ± 73 

Snapper, Vermilion 2 22 ± 19 160 ± 52 62 ± 22 58 ± 15 

Snapper, Yellowtail 3 28 ± 17 211 ± 138 73 ± 43 92 ± 69 

Spot 2 260 ± 153 2872 ± 1370 621 ± 276 2101 ± 1044 

Sturgeon, Green (F) 1 368 ± 37 2304 ± 206 347 ± 21 3983 ± 331 

Sturgeon, White (F) 1 329 ± 6.3 2061 ± 36 285 ± 6.2 3263 ± 79 

Sturgeon, White (W) 1 139 ± 5.1 1205 ± 58 148 ± 4.3 1564 ± 32 

Swordfish 12 159 ± 115 979 ± 546 316 ± 191 1904 ± 1236 

Tilapia (F) 11 73 ± 41 519 ± 223 134 ± 53 566 ± 275 

Tilefish, (Mexico) 1 2.8 ± 0.4 78 ± 0.1 23 ± 0.2 31 ± 0.3 

Tilefish, (North) 1 5.0 ± 0.7 87 ± 4.8 23 ± 1.2 50 ± 3.6 

Trout, Lake 2 149 ± 74 814 ± 260 177 ± 30 1040 ± 243 

Trout, Rainbow (F) 9 170 ± 62 986 ± 346 250 ± 115 1157 ± 616 

Trout, Rainbow (W) 1 97 ± 5.6 801 ± 49 230 ± 14 1077 ± 63 

Tuna, Albacore 3 238 ± 172 1434 ± 851 443 ± 280 1091 ± 721 

Tuna, Bluefin 1 1657 ± 12 4348 ± 58 1019 ± 23 3895 ± 73 

Tuna, Yellowfin 6 10 ± 13 128 ± 82 55 ± 25 84 ± 59 

Wahoo 2 25 ± 17 438 ± 266 122 ± 69 328 ± 246 

Walleye 2 42 ± 42 226 ± 156 34 ± 19 255 ± 255 

Whitefish, Lake 6 134 ± 40 639 ± 127 105 ± 21 737 ± 163 

Whiting, Pacific 2 36 ± 6.1 266 ± 21 42 ± 1.3 157 ± 26 

 
a
 number of composite samples; each composite contains three fish. 

b
 (F) indicates farmed species and (W) indicates wild species. All unlabeled species are 

wild.
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Table 2.3. Important PUFA in commercial U.S. finfish (mg/100 g). 

 

Species n
a LNA 

18:2n-6 

ALA 

18:3n-3 

GLA 

18:3n-6 

SDA 

18:4n-3 

ARA 

20:4n-6 

EPA 

20:5n-3 

DPAn-3 

22:5n-3 

DHA 

22:6n-3 

Amberjack, Greater 2 3.9 ± 0.3 nd
b 

nd nd 31 ± 7.8 11 ± 0.9 13 ± 1.0 125 ± 15 

Amberjack, Yellowtail 2 27 ± 4.0 14 ± 4.9 2.9 ± 0.4 22 ± 11 33 ± 4.5 157 ± 30 64 ± 9.6 442 ± 32 

Bass, Striped (F)
c 

5 775 ± 166 79 ± 16 16 ± 4.2 24 ± 12 53 ± 6.8 234 ± 71 74 ± 21 267 ± 63 

Bass, Striped (W)
c 

5 26 ± 16 26 ± 20 3.7 ± 3.1 36 ± 25 37 ± 11 178 ± 88 52 ± 20 293 ± 88 

Bluefish 3 44 ± 29 38 ± 33 5.0 ± 3.6 43 ± 24 63 ± 44 166 ± 98 94 ± 65 523 ± 313 

Catfish, Channel (F) 11 983 ± 227 61 ± 12 27 ± 5.9 5.0 ± 1.9 53 ± 12 8.5 ± 2.4 11 ± 2.7 35 ± 9.0 

Cod, Atlantic (F) 1 3.1 ± 0.5 1.1 ± 0.2 nd 1.7 ± 0.1 19 ± 0.3 85 ± 4.8 7.8 ± 0.3 168 ± 9.6 

Cod, Atlantic (W) 8 3.9 ± 1.2 1.1 ± 0.5 nd 2.3 ± 1.5 12 ± 3.6 74 ± 24 7.4 ± 2.5 167 ± 29 

Cod, Lingcod 4 10 ± 3.8 4.6 ± 1.6 nd 11 ± 5.0 17 ± 4.9 99 ± 23 14 ± 5.0 202 ± 29 

Cod, Pacific 2 2.1 ± 0.3 nd nd nd 16 ± 3.3 62 ± 9.9 7.0 ± 0.6 134 ± 29 

Cod, Sablefish 4 124 ± 24 61 ± 26 8.4 ± 3.9 102 ± 85 102 ± 20 653 ± 493 125 ± 49 566 ± 354 

Croaker, Atlantic  5 28 ± 20 17 ± 13 2.8 ± 2.5 26 ± 23 63 ± 18 207 ± 135 106 ± 64 287 ± 126 

Flatfish, American Plaice 2 23 ± 16 12 ± 9.7 nd 10 ± 5.2 39 ± 9.0 160 ± 51 29 ± 12 126 ± 27 

Flatfish, English Sole 2 6.8 ± 1.3 3.2 ± 0.8 nd 6.4 ± 2.3 24 ± 1.6 130 ± 41 29 ± 3.7 130 ± 34 

Flatfish, Grey Sole 2 3.1 ± 0.6 nd nd nd 30 ± 1.2 59 ± 7.2 19 ± 2.0 79 ± 5.8 

Flatfish, Gulf Flounder 2 2.0 ± 0.6 nd nd nd 27 ± 1.1 9.9 ± 3.1 13 ± 8.9 52 ± 3.3 

Flatfish, Pacific Dover Sole 4 4.6 ± 1.4 1.2 ± 0.9 nd 2.3 ± 1.0 25 ± 7.0 70 ± 10 22 ± 4.8 90 ± 14 

Flatfish, Petrale Sole 4 7.1 ± 0.8 3.4 ± 0.4 nd 7.9 ± 1.1 15 ± 1.2 102 ± 12 31 ± 4.1 180 ± 14 

Flatfish, Rex Sole 2 5.6 ± 2.2 nd nd 2.4 ± 0.8 20 ± 0.5 82 ± 13 19 ± 3.8 107 ± 6.0 

Flatfish, Southern Flounder 1 2.7 ± 0.5 nd nd nd 31 ± 2.6 13 ± 2.1 12 ± 0.8 73 ± 11 

Flatfish, Summer Flounder 5 3.8 ± 1.7 nd nd 2.0 ± 1.3 20 ± 5.8 30 ± 14 26 ± 14 156 ± 29 

Flatfish, Winter Flounder 1 13 ± 1.5 8.3 ± 1.2 nd 35 ± 9.6 37 ± 1.3 179 ± 37 36 ± 6.2 194 ± 38 

Flatfish, Yellowtail Flounder 2 5.4 ± 1.3 2.1 ± 0.9 nd 9.5 ± 8.0 15 ± 2.7 103 ± 19 19 ± 6.3 141 ± 11 

Grouper (unspecified) 3 11 ± 6.0 4.5 ± 3.3 nd 2.7 ± 2.5 35 ± 13 42 ± 24 35 ± 16 168 ± 57 

Grouper, Gag 2 3.8 ± 0.2 nd nd nd 30 ± 3.8 12 ± 2.9 9.4 ± 0.7 108 ± 5.1 

Grouper, Red 4 4.8 ± 0.7 nd nd 1.0 ± 1.9 38 ± 9.6 13 ± 2.8 15 ± 7.9 87 ± 37 

Grouper, Yellowedge 1 2.7 ± 0.2 nd nd nd 21 ± 0.3 12 ± 0.5 13 ± 1.2 123 ± 2.3 

Haddock 4 2.6 ± 0.4 nd nd 1.4 ± 1.2 14 ± 2.3 69 ± 15 9.4 ± 0.9 110 ± 26 

Hake, Silver 2 3.8 ± 1.0 nd nd nd 7.7 ± 1.1 36 ± 3.3 7.1 ± 0.3 178 ± 21 
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Table 2.3. (cont.) 

 

Species n
a LNA 

18:2n-6 

ALA 

18:3n-3 

GLA 

18:3n-6 

SDA 

18:4n-3 

ARA 

20:4n-6 

EPA 

20:5n-3 

DPAn-3 

22:5n-3 

DHA 

22:6n-3 

Halibut, Alaskan 10 14 ± 23 5.4 ± 11 nd
b 

9.7 ± 17 18 ± 7.8 90 ± 36 20 ± 11 166 ± 45 

Halibut, California 2 4.1 ± 1.2 nd nd 1.2 ± 1.4 16 ± 1.7 25 ± 6.5 20 ± 3.3 139 ± 50 

Mackerel, King 1 13 ± 1.6 4.9 ± 0.5 1.3 ± 0.2 3.3 ± 0.1 47 ± 7.1 42 ± 5.0 20 ± 2.5 186 ± 29 

Mackerel, Spanish 2 35 ± 2.3 15 ± 11 3.2 ± 0.6 11 ± 5.6 69 ± 12 102 ± 36 37 ± 11 461 ± 105 

Mahi Mahi 11 4.4 ± 1.4 nd nd nd 26 ± 4.8 17 ± 7.0 8.0 ± 3.6 139 ± 39 

Monkfish 9 4.5 ± 1.1 nd nd nd 12 ± 3.6 22 ± 7.7 4.7 ± 2.2 86 ± 24 

Mullet, Striped 2 61 ± 64 19 ± 21 13 ± 13 161 ± 184 56 ± 10 174 ± 153 68 ± 41 263 ± 231 

Pangasius/Swai (F) 8 96 ± 46 5.0 ± 2.5 2.8 ± 1.4 nd 20 ± 4.6 2.1 ± 0.9 3.9 ± 0.9 15 ± 5.5 

Perch, Pacific Ocean 2 34 ± 7.6 15 ± 7.5 2.9 ± 1.8 45 ± 36 26 ± 8.0 272 ± 212 22 ± 14 272 ± 116 

Perch, White  2 166 ± 20 156 ± 13 11 ± 0.8 36 ± 5.0 218 ± 6.7 345 ± 12 119 ± 8.6 313 ± 16 

Perch, Yellow 2 18 ± 1.5 5.3 ± 1.1 nd 2.4 ± 0.5 34 ± 4.0 52 ± 6.8 14 ± 1.7 99 ± 9.0 

Pollock, Alaskan 7 4.1 ± 3.0 nd nd 2.2 ± 0.5 6.8 ± 2.2 88 ± 19 7.4 ± 2.2 148 ± 27 

Pollock, Atlantic  4 7.4 ± 4.0 2.3 ± 1.4 nd 2.2 ± 1.6 16 ± 3.3 69 ± 17 8.9 ± 3.4 271 ± 67 

Pompano, Florida 2 43 ± 4.0 32 ± 9.1 9.7 ± 0.2 27 ± 5.9 157 ± 10 148 ± 23 204 ± 29 469 ± 26 

Rockfish, Brown 2 14 ± 3.1 5.8 ± 1.8 nd 9.4 ± 3.9 21 ± 3.9 107 ± 15 23 ± 2.2 244 ± 41 

Rockfish, Widow 2 14 ± 4.6 5.7 ± 4.0 nd 11 ± 8.0 13 ± 2.5 110 ± 51 16 ± 5.3 228 ± 10 

Roughy, Orange 5 42 ± 12 11 ± 7.4 6.2 ± 9.9 5.6 ± 4.9 29 ± 14 40 ± 19 6.8 ± 6.3 112 ± 29 

Salmon, Atlantic (F) 11 2207 ± 1386 406 ± 191 28 ± 13 131 ± 91 66 ± 17 664 ± 271 333 ± 126 845 ± 470 

Salmon, Chinook (F) 2 963 ± 345 154 ± 19 18 ± 1.7 112 ± 4.9 75 ± 4.6 737 ± 241 272 ± 90 796 ± 130 

Salmon, Chinook (W) 5 76 ± 34 52 ± 26 4.4 ± 2.5 100 ± 65 35 ± 4.0 496 ± 40 184 ± 51 610 ± 141 

Salmon, Coho 7 32 ± 15 24 ± 12 2.3 ± 1.9 45 ± 29 17 ± 4.3 227 ± 81 74 ± 24 490 ± 190 

Salmon, Sockeye 6 56 ± 24 30 ± 12 2.7 ± 1.0 46 ± 18 18 ± 5.0 262 ± 93 75 ± 26 479 ± 93 

Scup 2 11 ± 5.4 4.2 ± 3.1 nd 6.0 ± 3.1 61 ± 29 131 ± 63 74 ± 37 229 ± 62 

Sea Bass, Black 3 8.7 ± 2.4 3.8 ± 1.1 nd 4.7 ± 1.6 27 ± 5.8 85 ± 33 28 ± 8.3 193 ± 23 

Sea Bass, Chilean 3 431 ± 280 124 ± 72 32 ± 21 245 ± 169 128 ± 51 1277 ± 951 102 ± 28 1153 ± 560 

Sea Bass, White 2 5.0 ± 1.9 nd nd 1.3 ± 1.5 17 ± 0.8 27 ± 11 7.8 ± 0.4 157 ± 23 

Seatrout, Spotted 1 85 ± 2.0 66 ± 1.4 21 ± 0.5 41 ± 0.9 123 ± 2.1 191 ± 4.2 87 ± 2.1 382 ± 4.3 

Shad, American  1 30 ± 0.7 17 ± 0.5 2.6 ± 0.1 32 ± 0.8 18 ± 0.5 133 ± 3.3 45 ± 0.8 470 ± 15 

Shark, Common Thresher 1 3.4 ± 1.8 nd nd nd 28 ± 0.4 13 ± 0 38 ± 0.5 166 ± 2.6 
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Table 2.3. (cont.) 

 

Species n
a LNA 

18:2n-6 

ALA 

18:3n-3 

GLA 

18:3n-6 

SDA 

18:4n-3 

ARA 

20:4n-6 

EPA 

20:5n-3 

DPAn-3 

22:5n-3 

DHA 

22:6n-3 

Shark, Spiny Dogfish 2 93 ± 51 36 ± 23 5.2 ± 3.2 48 ± 30 133 ± 79 337 ± 206 119 ± 70 1064 ± 646 

Skate 2 6.6 ± 0.3 1.8 ± 0 nd
b 

1.3 ± 0.1 18 ± 1.8 32 ± 2.7 20 ± 1.4 139 ± 9.0 

Smelt, Rainbow 2 89 ± 6.4 88 ± 20 5.7 ± 0.3 58 ± 27 73 ± 5.4 173 ± 13 26 ± 14 248 ± 76 

Snapper, Red 7 9.0 ± 5.6 3.6 ± 3.9 nd 6.1 ± 9.2 26 ± 11 57 ± 54 15 ± 5.2 196 ± 66 

Snapper, Vermilion 2 8.3 ± 4.6 2.6 ± 3.0 nd 3.0 ± 3.4 26 ± 6.3 32 ± 20 13 ± 2.8 207 ± 40 

Snapper, Yellowtail 3 14 ± 5.4 5.4 ± 4.2 nd 3.3 ± 1.6 29 ± 10 37 ± 25 15 ± 12 222 ± 115 

Spot 2 72 ± 50 38 ± 27 4.9 ± 3.5 42 ± 38 128 ± 56 485 ± 166 219 ± 43 464 ± 307 

Sturgeon, Green (F) 1 1331 ± 115 84 ± 8.2 93 ± 8.8 50 ± 4.5 178 ± 10 404 ± 29 172 ± 12 663 ± 41 

Sturgeon, White (F) 1 1109 ± 31 80 ± 2.5 48 ± 1.8 48 ± 1.9 112 ± 1.7 410 ± 8.9 155 ± 2.9 529 ± 4.9 

Sturgeon, White (W) 1 161 ± 3.6 131 ± 4.9 11.7 ± 0.1 65 ± 2.0 226 ± 7.4 511 ± 16 161 ± 6.7 156 ± 5.0 

Swordfish 12 43 ± 34 17 ± 16 1.7 ± 2.1 13 ± 22 60 ± 30 130 ± 133 123 ± 81 574 ± 327 

Tilapia (F) 11 268 ± 133 20 ± 7.9 14 ± 7.1 2.5 ± 1.5 38 ± 8.5 5.9 ± 2.1 21 ± 10 70 ± 21 

Tilefish, (Mexico) 1 2.2 ± 0 nd nd nd 18 ± 0.5 13 ± 0.1 10 ± 0.1 141 ± 3.8 

Tilefish, (North) 1 2.7 ± 0.7 nd nd nd 18 ± 1.0 12 ± 1.0 17 ± 1.9 123 ± 3.2 

Trout, Lake 2 166 ± 68 115 ± 58 9.2 ± 4.9 49 ± 28 136 ± 42 234 ± 85 138 ± 47 571 ± 261 

Trout, Rainbow (F) 9 471 ± 330 49 ± 20 10 ± 6.4 32 ± 13 51 ± 15 229 ± 125 89 ± 49 598 ± 179 

Trout, Rainbow (W) 1 527 ± 29 35 ± 1.9 14 ± 1.1 12 ± 0.7 45 ± 1.7 64 ± 3.2 26 ± 1.1 264 ± 9.3 

Tuna, Albacore 3 94 ± 66 51 ± 39 11 ± 7.4 110 ± 85 85 ± 48 646 ± 492 108 ± 87 1658 ± 1046 

Tuna, Bluefin 1 515 ± 2.5 317 ± 1.9 47 ± 1.2 675 ± 7.1 193 ± 3.1 2097 ± 36 368 ± 9.1 3526 ± 52 

Tuna, Yellowfin 6 6.1 ± 4.2 1.4 ± 2.3 nd 1.5 ± 2.8 23 ± 7.0 26 ± 29 8.3 ± 6.8 135 ± 81 

Wahoo 2 14 ± 8.2 2.6 ± 3.1 nd 4.1 ± 2.3 36 ± 17 45 ± 23 25 ± 18 356 ± 163 

Walleye 2 52 ± 52 46 ± 45 2.5 ± 2.9 18 ± 17 64 ± 43 109 ± 76 30 ± 20 186 ± 111 

Whitefish, Lake 6 142 ± 42 108 ± 32 12 ± 3.5 77 ± 33 118 ± 20 277 ± 60 100 ± 15 387 ± 103 

Whiting, Pacific 2 15 ± 2.3 8.3 ± 2.7 1.2 ± 0.1 17 ± 4.1 13 ± 1.7 193 ± 17 11 ± 1.0 196 ± 25 

 
a
 number of composite samples; each composite contains three fish. 

b
 nd indicates samples that were below the limits of quantitation or not detected. The LOQ was 1 mg/100 g. 

c
 (F) indicates farmed species and (W) indicates wild species. All unlabeled species are wild.
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Figure 2.1. EPA plus DHA content in eight ounces of wild caught species collected in 

this study, with a comparison to the USDA-ARS NND [23]. Numbers in parentheses 

represent the number of composites (three fish each) collected for each species. 

*Indicates that USDA-ARS NND data are not specific to the species, but are the closest 

approximation. For example, all flatfish are listed as “flatfish – flounder and sole 

species”, while the current study differentiates between individual species. ^Indicates that 

no data are available on the EPA plus DHA content in the USDA-ARS NND. 

 

 

 

 
 

Figure 2.2. EPA plus DHA content in eight ounces of the farmed species collected in this 

study. A comparison to the USDA-ARS NND [23] is also shown, which does not 

distinguish between farmed and wild fish except for rainbow trout. Numbers in 

parentheses represent the number of composites (three fish each) collected for each 

species. *Indicates that USDA-ARS NND data are not specific to the species, but are the 

closest approximation. ^Indicates that no data are available on the EPA plus DHA 

content in the USDA-ARS NND. 
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CHAPTER 3. MERCURY CONTENT IN COMMERCIALLY-AVAILABLE FINFISH 

IN THE U.S. 

 

 This manuscript has been submitted to the Journal of Food Protection and is 

written in the style required by the journal. 

 

3.1. Abstract 

 Seventy seven finfish species (300 composites of three fish) were obtained from 

commercial vendors in six regions of the U.S. (Great Lakes, Mid-Atlantic, New England, 

Northwest, Southeast and Southwest). Total mercury in fish muscle tissue ranged from 1 

ppb (channel catfish) to 1425 ppb (king mackerel). Of the top ten most commonly 

consumed seafoods, all finfish species, including salmon (13 – 62 ppb), Alaskan Pollock 

(11 ppb), tilapia (16 ppb), channel catfish (1 ppb), Atlantic cod (82 ppb), and 

pangasius/swai (2 ppb) all had low total mercury levels. However, two large predatory 

species, king mackerel (1425 ppb) and swordfish (1107 ppb), contained mercury 

concentrations above the current FDA Action Level of 1000 ppb, indicating that 

consumers may be unaware that species which are higher in mercury are being sold in the 

marketplace.
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3.2. Keywords 

Mercury, methylmercury, commercial fish, consumption advice, seafood safety. 

 

3.3. Introduction 

 Mercury is a persistent environmental contaminant from natural sources and the 

combustion of waste (19, 21). Mercury converts to methylmercury via aquatic 

microorganisms and bioaccumulates in fish (7, 18). Large predatory fish generally have 

higher tissue mercury concentrations (8, 24), due to their increased exposure and the long 

half-life of methylmercury (16, 31). In humans, methylmercury is efficiently absorbed 

(33) and exhibits a half-life of 45 – 70 days (7). 

 Excessive exposure to methylmercury can cause injury to the brain and central 

nervous system (6, 10, 11, 18). These affects were most prominently noted during 

outbreaks of methylmercury poisoning in Iraq (2) and Japan (14). The neurotoxicity of 

methylmercury derives from the fact that 10% of the body burden of methylmercury is 

found in the brain (23), where it is slowly demethylated to inorganic mercury, which can 

lead to the development of brain lesions (18). This is especially important for neonates, as 

the mercury consumed by the mother is passed directly to the infant (9, 23). Fetuses 

exposed to methylmercury can exhibit delays in language development, attention, 

memory, motor skill development, and learning ability (12, 13, 20). These deficits can be 

observed in children exposed to methylmercury, even if their mothers are asymptomatic 

(7). The U.S. Environmental Protection Agency (USEPA) has established a Reference 

Dose (RfD) for mercury of 0.1 μg/kg bw-day (27). This RfD corresponds to hair mercury 

levels of up to 1000 ppb, which should not be exceeded by pregnant and nursing women, 
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as fetal neurodevelopmental effects have been observed with maternal hair levels 

exceeding 1200 ppb (20). 

 The primary source of methylmercury exposure is seafood (7). In 2012, 

Americans consumed an average of 14.4 pounds of seafood per capita (17). To help 

protect sensitive populations from the harmful effects of methylmercury, in 2004 the U.S. 

Food and Drug Administration (FDA) and USEPA jointly published guidelines for fish 

consumption (28). The FDA has established an Action Level of 1000 ppb total mercury 

in commercial fish (29), while the USEPA recommends a lower level of 185 ppb, based 

on the RfD (25). Health Canada has set a limit of 500 ppb mercury in commercial fish, 

with the exception of six species (escolar, orange roughy, marlin, tuna, shark and 

swordfish) that may have up to 1000 ppb mercury (15). The objective of this study was to 

survey the mercury content of a wide variety of commercially-available finfish from 

across the U.S. 

 

3.4. Materials and Methods 

3.4.1. Collection Protocol 

 Fish were obtained from commercial vendors in six regions of the U.S., including 

the Great Lakes (GL), Mid-Atlantic (MA), New England (NE), Northwest (NW), 

Southeast (SE) and Southwest (SW). Three samples of at least 200 g were requested for 

each species in addition to tracking information (vendor, supplier, wild or farm raised, 

country/body of water of origin), length, and weight of each fish. Photos were taken by 

vendors and sent with the samples to ensure positive identification of each species. 

Samples were collected for each species during two seasons, 4-12 months apart, for each 
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region. In total, 77 species (300 composites of three fish) were collected during this 

study. The tested species along with full tracking details, including the date received, 

region, and origin of all samples, are available at www.fish4health.net. 

 Fish species were divided into three categories for collection. The “top ten 

species” are the finfish species from the National Marine Fisheries Service list of the 

most commonly consumed seafoods in the U.S. (17) The “other popular species” include 

fish commonly consumed across the U.S. that are higher in n-3 fatty acids or mercury. 

Finally, to include species that are popular in different parts of the country, experts in 

each region were consulted in the development of “regionally-popular species” lists. All 

regions except MA were asked to provide “top ten”, “other popular”, and “regionally-

popular” species. For the MA region, only swordfish and striped bass from the “other 

popular species” list were requested in addition to the “regionally-popular species”. 

 The “top ten species” included Atlantic salmon (Salmo salar), Chinook salmon 

(Oncorhynchus tshawytscha), coho salmon (Oncorhynchus kisutch), sockeye salmon 

(Oncorhynchus nerka), Alaskan pollock (Theragra chalcogramma), tilapia (family: 

cichlidae; tribe: tilapiini), channel catfish (Ictalurus punctatus), Atlantic cod (Gadus 

morhua), and pangasius/swai (Pangasius hypophthalmus). The “other popular species” 

included striped bass (Morone saxatilis), swordfish (Xiphias gladius), Alaskan halibut 

(Hippoglossus stenolepis), rainbow trout (Oncorhynchus mykiss), monkfish (Lophius 

spp.), red snapper (Lutjanus campechanus), grouper (family: Serranidae; subfamily: 

Epiniphelus) or red grouper (Epinephelus morio), black sea bass (Centropristis striata), 

mahi mahi (Coryphaena hippurus), and orange roughy (Hoplostethus atlanticus). 
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 “Regionally-popular species” differed by region. GL vendors provided the 

following species: summer flounder (Paralichthys dentatus), bluefin tuna (Thunnus 

thynnus), lake trout (Salvelinus namaycush), walleye (Sander vitreus), yellow perch 

(Perca flavescens), lake whitefish (Coregonus clupeaformis), and rainbow smelt 

(Osmerus mordax). MA vendors provided the following species: striped bass, swordfish, 

Atlantic croaker (Micropogonias undulatus), bluefish (Pomatomus saltatrix), spot 

(Leiostomus xanthurus), summer flounder, white perch (Morone americana), scup 

(Stenotomus chrysops), spiny dogfish (Squalus acanthias), and skate (family: Rajidae). 

NE vendors provided the following species: yellowtail flounder (Limanda ferruginea), 

winter flounder (Pseudopleuronectes americanus), Atlantic pollock (Pollachius 

pollachius), yellowfin tuna (Thunnus albacares), haddock (Melanogrammus aeglefinus), 

grey sole (Glyptocephalus cynoglossus), silver hake (Merluccius bilinearis), tilefish – 

north Atlantic population (Lopholatilus chamaeleonticeps), American plaice 

(Hippoglossoides platessoides), and American shad (Alosa sapidissima). A NW vendor 

provided the following species: lingcod (Ophiodon elongates), sablefish (Anoplopona 

fimbria), Pacific cod (Gadus macrocephalus), Pacific Dover sole (Microstomus 

pacificus), English sole (Parophrys vetulus), petrale sole (Eopsetta jordani), rex sole 

(Glyptocephalus zachirus), white sturgeon (Acipenser transmontanus), green sturgeon 

(Acipenser medirostris), albacore tuna (Thunnus alalunga), brown rockfish (Sebastes 

auriculatus), widow rockfish (Sebastes entomelas), Pacific Ocean perch (Sebastes 

alutus), Pacific whiting (Merluccius productus), and Chilean sea bass (Dissostichus 

eleginoides). SE vendors provided the following species: king mackerel (Scomeromorus 

cavalla), tilefish – Gulf of Mexico population, Spanish mackerel (Scomberomorus 
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maculatus), Atlantic croaker, greater amberjack (Seriola dumerili), striped mullet (Mugil 

cephalus), yellowfin tuna, gag grouper (Mycteroperca microlepis), yellowedge grouper 

(Hyporthodus flavolimbatus), yellowtail snapper (Ocyurus chrysurus), vermilion snapper 

(Rhomboplites aurorubens), Florida pompano (Trachinotus carolinus), spotted seatrout 

(Cynoscion nebulosus), Gulf flounder (Paralichthys albigutta), and southern flounder 

(Paralichthys lethostigma). A SW vendor provided the following species: Pacific Dover 

sole, petrale sole, common thresher shark (Alopias vulpinus), white sea bass 

(Atractoscion nobilis), California halibut (Paralichthys californicus), yellowtail 

amberjack (Seriola lalandi), sablefish, albacore tuna, wahoo (Acanthocybium solandri), 

lingcod, and Chilean sea bass. 

 

3.4.2. Sample Preparation 

 Samples were packed on ice and sent via overnight shipping to Purdue University, 

where testing was completed. Upon arrival, the temperature of each sample was 

measured to ensure it was 7 °C or lower. All fish were immediately filleted, with skin and 

pin bones removed. Homogeneous composites of the three fillets of each species were 

created by grinding in a food processor (Robot-Coupe R2 Ultra, Robot Coupe USA, Inc., 

Ridgeland, MS, USA). Samples were packed in airtight, sterile sampling bags (Fisher 

Scientific, Pittsburgh, PA, USA) and frozen at –20 °C until analysis. 

 

3.4.3. Mercury Measurement 

 Total mercury content was determined using a thermal decomposition (gold) 

amalgamation, atomic absorption spectrophotometer (TDA/AAS) direct mercury 
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analyzer (DMA-80, Milestone Inc., Sheldon, CT, USA). The following operating 

conditions were used: samples were dried at 300 °C for 60 s and thermally decomposed 

at 850 °C for 180 s. Oxygen (commercial grade, 99.5% pure, Indiana Oxygen Company, 

Indianapolis, IN, USA) was used to purge the system for 60 s and remove interferences. 

The amalgamator was rapidly heated to 900 °C for 12 s to vaporize mercury and pass it to 

the detector, where the absorbance was measured at 253.65 nm for 30 s. 

 Calibration of the DMA-80 was achieved using a 1000 ppm mercury standard 

solution (AccuStandard, Inc., New Haven, CT, USA). Three dilute mercury solutions 

(0.100 ppm, 1.0 ppm, and 10.0 ppm mercury in 5% hydrochloric acid) were made and 

used for calibration. Two different calibration curves were developed for the two 

different cells (0 to 25 ng Hg and 25 to 600 ng Hg), yielding a working range of 0.02 ng 

Hg (limit of detection) to 600 ng Hg. Due to the large number of samples analyzed and 

the need to repeat many samples (see below), the catalyst was changed three times during 

this study. The amalgamator was changed with the first and third catalyst changes, 

yielding higher absorbancies and a longer catalyst life. Table 3.1 shows the calibration 

curves used for each of the three catalyst tubes, along with correlation coefficients. 

 There is some uncertainty in the literature as to whether solid standards (e.g., 

TORT-3, DORM-4, DOLT-4) or liquid standards are better for calibration (4, 5), though 

both are accepted for use with USEPA Method 7473 (26). Liquid samples were chosen 

for this analysis to achieve greater accuracy (4). 

 Each composited fish sample (100 mg, wet weight) was analyzed in triplicate. 

Samples were randomized, however, lower mercury samples were run first to minimize 

errors resulting from carryover effects (5). At the beginning of each run, a blank, a 50 mg 
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sample of TORT-2, and a 100 mg sample of TORT-2 (Institute for National 

Measurement Standards, National Research Council of Canada, Ottawa, Canada) as a 

Standard Reference Material were run to validate the performance of the full working 

range of the instrument. Additional samples of TORT-2 were run every 20 replicates to 

continually monitor and validate proper performance. To limit carryover or memory 

effects in the instrument, blanks were run between each fish species, i.e., after every set 

of triplicates. Matrix effects with oily fish have been known to increase carryover effects 

(22). To eliminate these effects, one boat with flour and one boat with 5-10% nitric acid 

were run every 10-15 replicates when running samples with high fat content (22). 

 Results were rejected and the analysis repeated on all samples that had a relative 

standard deviation (RSD) greater than 10% between the three replicates. Exceptions to 

this were made for samples with low mercury concentrations (≤ 20 ppb mercury), as RSD 

increases rapidly at low levels. This criterion was based upon the manufacturer’s 

certification that five replicates of 100 mg of a 100 ppb Hg liquid standard will yield an 

RSD < 5% when the instrument is functioning properly (22). Thus, to accommodate the 

use of composited muscle tissue samples, the RSD was doubled to 10% as the acceptance 

criterion between the replicates of fish tissue. Applying this criterion, 10.3% of samples 

failed and had to be retested. 

 

3.5. Results 

 Total mercury concentration of all species obtained in this study, and a 

comparison to current FDA data (30), is shown in Figure 3.1. Total mercury ranged from 

1 ppb (channel catfish) to 1425 ppb (king mackerel). The “top ten species” are all low 
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mercury species, with all species except farmed Atlantic cod having < 80 ppb total 

mercury. “Other popular species” and “regionally-popular species” showed large 

variations in mercury concentration. 

 All but two species (swordfish and king mackerel) contained average mercury 

concentrations below 1000 ppb, the FDA’s current Action Level for fish sold in U.S. 

markets (29). However, when considering the more conservative Health Canada limit of 

500 ppb Hg in all species (except escolar, orange roughy, marlin, fresh/frozen tuna, 

shark, and swordfish, which may have up to 1000 ppb Hg) (15), six additional species 

(gag grouper, red grouper, sablefish, north Atlantic tilefish, yellowedge grouper, and 

greater amberjack) exceeded the limit. The most conservative recommendations have 

been established by the USEPA, which advises against consumption of fish with more 

than 185 ppb Hg, calculated from the RfD of 0.1 μg/kg bw-d (25). Based on this 

criterion, 27 species in this study should be avoided, including Alaskan halibut, albacore 

tuna, greater amberjack, bluefin tuna, bluefish, brown rockfish, Chilean sea bass, 

common thresher shark, gag grouper, king mackerel, mahi mahi, orange roughy, red 

grouper, rex sole, sablefish, Spanish mackerel, spiny dogfish, southern flounder, 

swordfish, tilefish (north Atlantic and Gulf of Mexico populations), wahoo, walleye, 

white sea bass, yellowedge grouper, yellowfin tuna, and yellowtail amberjack. 

 

3.6. Discussion 

3.6.1. Mercury in Popular U.S. Finfish 

 When comparing the data obtained in this study to FDA data (30), agreement 

between the studies was generally good (Figure 3.1). The most noticeable feature of the 
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data is the presence of large standard deviations in nearly all species, which is also 

present in the FDA data. This has been noted by others and can be attributed to the age 

and size of the fish as well as fish exposure levels (3). A study by Wente (2004) modeled 

mercury concentration differences within 11 species, using fish length as the primary 

factor in estimating mercury (32). All 11 species have different length-mercury curves, 

illustrating the role of fish size on mercury concentration. 

 One important aspect of the data presented here is the difference between species 

within a genus or family. For example, the average mercury concentration of groupers in 

this study ranged from 181 to 726 ppb, while the FDA establishes the average mercury 

concentration for grouper (all species) as 448 ppb (30). This does not take into account 

the large variability between grouper species, which is exceedingly important for the 

creation of effective seafood advisories, especially for fish with relatively high levels of 

mercury. Several other fish “categories”, including cod, flatfish, trout, sea bass, and shark 

also show differences between species within the same genus or family and would benefit 

from treatment as separate species. As the FDA database is the most comprehensive and 

complete source of mercury data for fish and shellfish, listing each species separately 

(rather than as a “category”, like grouper or flatfish) would help expand the impact of the 

database and allow consumers to obtain specific advice for each species in the 

marketplace. 

 As mentioned in the results section above, swordfish (1107 ppb) and king 

mackerel (1425 ppb) had average mercury concentrations that exceed the FDA Action 

Level of 1000 ppb in commercial fish. The presence of these high mercury species in 
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commercial markets may expose consumers to unsafe levels of mercury, and also 

indicates that consumers are not being adequately protected or informed. 

 

3.6.2. Consumption Advice 

 The neurotoxic effects of methylmercury have been well documented, and special 

care has been urged for sensitive populations, including pregnant and nursing women, 

women who may become pregnant, and young children (1). However, with varying meal 

portions in the modern diet, advisories on fish consumption should recommend exact 

amounts of fish that should be consumed (e.g., 12 ounces per week) rather than meal 

frequency (e.g., up to three meals per week) to maximize the usefulness of the results to 

consumers. 

 To determine appropriate levels of fish consumption for sensitive populations, a 

number of factors must be considered, including an individual’s body weight (bw) and 

current regulatory guidelines. For the current study, exposure calculations were 

performed to determine appropriate consumption levels, based on the USEPA RfD for 

mercury of 0.1 μg/kg bw-d (27) and a body weight of 60 kg (132 lb). For sensitive 

populations, no more than 42 μg Hg/week should be consumed (60 kg bw * 0.1 μg/kg 

bw-d * 7 d/wk). To translate these figures into intake values, four consumption categories 

were created: safe to eat up to 12 oz/wk, 8 oz/wk, 4 oz/wk, and not safe to eat. For 

example, sensitive populations may safely consume up to 12 oz/wk of fish with < 123 

ppb Hg (42 μg Hg/wk * 1 wk/12 oz * 1 oz/28.375 g). Table 3.2 outlines the categories for 

sensitive populations. 
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 By following these proposed categories for fish consumption, sensitive 

populations will have more well established guidelines to follow when consuming 

seafood. Table 3.3 illustrates the species in this study that can be safely consumed within 

each of the categories. Even in the most restrictive category (< 123 ppb Hg), over half of 

the measured species are present and thus safe to eat. This flexibility is important for 

consumers, as individual preferences vary. 

 This study gives a broad overview of the myriad species of finfish available to 

U.S. consumers through commercial markets. The results provide more specificity within 

certain species (e.g., grouper) and confirm the large differences in mercury concentration 

within and between species. Overall, results compared well with FDA data and expand 

the number of species for which data are available. One key finding in this study is that 

consumers are not being protected from high mercury fish, as two species (swordfish and 

king mackerel) had average mercury concentrations above the FDA Action Level. 

Additionally, this work serves as a step toward helping to protect sensitive populations by 

establishing more definitive consumption advice for a larger number of species 

commonly consumed in the U.S. Monitoring mercury in fish is necessary to continually 

update and expand the information available to consumers so they can make informed 

decisions regarding seafood consumption. 
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3.9. Tables and Figures 

Table 3.1. Calibration equations used for each of the catalyst tubes. 

  Cell 1   Cell 2 

  Calibration Equation R
2
   Calibration Equation R

2
 

Catalyst 1 A = 0.05641*C – 8.943e-4*C
2
 0.9998 

 
A = 0.001025*C – 2.8e-7*C

2
 1.0000 

Catalyst 2 A = 0.03586*C – 3.049e-4*C
2
 0.9999 

 
A = 0.001021*C – 2.1e-7*C

2
 0.9998 

Catalyst 3 A = 0.04893*C – 0.001012*C
2
 + 1.352e-5*C

3
 0.9991   A = 0.001076*C – 3.1e-7*C

2
 1.0000 

 

“A” represents absorbance; “C” represents concentration. Each catalyst tube was calibrated after conditioning with liquid mercury 

standards. Calibration equations and correlation coefficients were determined by Milestone software included with the DMA-80. 

 

 

 

Table 3.2. Fish consumption categories for sensitive populations. 

Recommended Consumption Mercury Concentration 

Up to 12 oz/week < 123 ppb 

Up to 8 oz/week 123 – 185 ppb 

Up to 4 oz/week
a 

185 – 370 ppb 

No consumption
a 

> 370 ppb 

 
a 
Consumption of fish with > 185 ppb mercury is not recommended for 

sensitive populations, as large doses mercury may have toxic effects.
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Table 3.3. Consumption advice for sensitive populations, based on results from this study. 

 

Up to 12 oz/week Up to 12 oz/week Up to 12 oz/week Up to 8 oz/week Up to 4 oz/week Do Not Eat 

Bass, Striped (F) Monkfish Skate Cod, Atlantic (F) Amberjack, Yellowtail Amberjack, Greater 

Bass, Striped (W) Mullet, Striped Smelt, Rainbow Cod, Lingcod Bluefish Cod, Sablefish 

Catfish, Channel (F) Pangasius/Swai (F) Snapper, Vermilion Cod, Pacific Flatfish, Rex Sole Grouper, Gag 

Cod, Atlantic (W) Perch, Yellow Snapper, Yellowtail Flatfish, English Sole Flatfish, Southern Flounder Grouper, Red 

Croaker, Atlantic Pollock, Alaskan Spot Flatfish, Gulf Flounder Halibut, Alaskan Grouper, Yellowedge 

Flatfish, American Plaice Pompano, Florida Sturgeon, Green (F) Flatfish, Pacific Dover Sole Mackerel, Spanish Mackerel, King 

Flatfish, Grey Sole Rockfish, Widow Sturgeon, White (F) Grouper (unspecified) Mahi Mahi Roughy, Orange 

Flatfish, Petrale Sole Salmon, Atlantic (F) Sturgeon, White (W) Perch, Pacific Ocean Rockfish, Brown Swordfish 

Flatfish, Summer Flounder Salmon, Chinook (F) Tilapia (F) Perch, White Sea Bass, Chilean Tilefish (Mexico) 

Flatfish, Winter Flounder Salmon, Chinook (W) Trout, Lake Pollock, Atlantic Sea Bass, White Tilefish (North) 

Flatfish, Yellowtail Flounder Salmon, Coho Trout, Rainbow (F) Scup Shark, Common Thresher Tuna, Bluefin 

Haddock Salmon, Sockeye Trout, Rainbow (W) Sea Bass, Black Shark, Spiny Dogfish Wahoo 

Hake, Silver Seatrout, Spotted Whitefish, Lake Snapper, Red Tuna, Albacore 
 

Halibut, California Shad, American Whiting, Pacific 
 

Tuna, Yellowfin 
 

        Walleye   
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Figure 3.1. Mercury concentration in commercially-available U.S. finfish. Light grey bars 

represent data from the current study, while dark grey bars represent data from FDA (30). 

Numbers in parentheses represent the number of composites (three fish each) collected 

for each species. (F) and (W) distinguish between farmed and wild samples; unlabeled 

species are wild. ^Indicates that no data are available on the FDA website. *Indicates that 

FDA data are not specific to the species, but is the closest approximation. For example, 

all flatfish species are grouped together as “flounder, plaice, or sole” on the FDA website. 

The current study differentiates between all species.
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CHAPTER 4. CONCLUSIONS AND FUTURE DIRECTIONS 

 

4.1. Summary of Results 

 The work presented in this thesis reflects the current status of the fatty acid and 

mercury content in commercially-available U.S. finfish and serves as a substantial 

addendum to the data currently available from the USDA-ARS NND
165

 and FDA.
166

 The 

data collected in this study add value to these databases by differentiating between 

species currently classified in categories (e.g., flatfish) rather than as individual species. 

For consumers, this is the most up-to-date information available on commonly consumed 

species and will empower them to make informed decisions regarding seafood 

consumption. This study also highlights the changes in commercial markets due to a 

burgeoning aquaculture industry and found several species with average mercury 

concentrations above the FDA’s Action Level.
140

 

 

4.1.1. Fatty Acid Results 

 The first half of this thesis assessed the lipid content in commercially-available 

finfish by measuring full fatty acid profiles, with a focus on EPA and DHA. Overall, 

results compared well to the USDA-ARS NND,
165

 with large variances in fatty acid 

concentrations noted within and between species. EPA plus DHA content varied 

considerably among the “top ten” and farmed species. As these fish are widely consumed 
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and popular among many consumers, effectively communicating these differences is 

essential to ensuring consumers are able to make informed seafood choices and obtain at 

least 1750 mg of EPA plus DHA weekly.
14

 The results of this study show that only 12 of 

the 77 species tested will provide the recommended weekly amount of EPA plus DHA in 

8 oz or less, emphasizing the need for consumption of a variety of species, with an 

emphasis on consuming the 12 species with higher levels of EPA plus DHA. 

 Despite the large differences observed in the fatty acid profiles of wild-caught 

fish, the fatty acid content of these species remains relatively unchanged over time, while 

the fatty acid profiles of farmed fish have the potential to be much more volatile. The 

driving force behind these fluctuations is dietary changes.
17

 Wild fish have stable diets 

that may change slowly over time, but are not subject to the daily changes that may be 

incurred by farm-fed fish. Because of this, constant monitoring and updating of the fatty 

acid profiles of farmed species is needed. In this study, farmed fish exhibited high 

concentrations of SFA, MUFA, and n-6 fatty acids. These fatty acids are readily available 

from inexpensive sources and commonly added to fish feed as a low cost source of 

energy.
17

 Because fish cannot endogenously synthesis EPA and DHA, they must be 

obtained from dietary sources. This is critically important in aquaculture environments, 

where the diet is controlled by farmers and higher cost marine oils are only incorporated 

when necessary. 

 

4.1.2. Mercury Results 

 The second half of this study measured the total mercury content of all collected 

fish. The results compared well to previously established values,
166

 though large 
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variances were again noted within and between species. As expected, higher mercury 

levels were found in the muscle tissue of predatory species, with two species exceeding 

the FDA’s Action Level of 1000 ppb.
140

 These fish may not be sold in commercial 

markets, though their presence in this study indicates that the FDA is not enforcing the 

action level and consumers are not being adequately protected from high mercury fish. 

 To protect sensitive populations from consuming large amounts of mercury, 

consumption advice was determined using the USEPA’s blood mercury RfD of 0.1 μg/kg 

bw-d.
144

 For the fish examined in this study, it was found that 50 of the 77 species 

analyzed contained less than 185 ppb mercury and are safe for consumers in sensitive 

populations to consume up to 8 oz per week, assuming a body weight of 60 kg. However, 

the other 27 species should be avoided, as they have higher levels of mercury and may 

induce developmental delays in fetuses and infants. These data will help sensitive 

populations increase their confidence in selecting seafood with low levels of mercury that 

will not pose an unnecessary risk for them or their developing children. 

 

4.1.3. Integration of Results 

 Figure 4.1 illustrates the compilation of all data obtained in this study. Species 

that were obtained from both farmed and wild sources are shown as separate points on 

the graph. Most species exhibited low concentrations of both EPA plus DHA and 

mercury. These species are considered safe to eat, as they do not contain high levels of 

mercury, but they do not provide the necessary levels of EPA plus DHA in eight ounces 

per week either. This indicates that consumers of these species may not attain the desired 

health benefits associated with EPA and DHA. 



100 

 

 

 

0

1750

3500

5250

7000

8750

10500

12250

14000

0 500 1000 1500

EP
A

 +
 D

H
A

 (
m

g/
8

 o
z)

 

Total Mercury (ppb) 

Mercury vs. EPA plus DHA 

A 

B 

C 

  E F 

D 

G H 
I J 
K L 

P 

Q 

R 

S 

M/N 



101 

 

 

Figure 4.1 – Total mercury content versus EPA plus DHA content in eight ounces for all 

species collected in this study. Each point represents the average values of total mercury 

content and EPA plus DHA in eight ounces for each species. Letters denote specific 

species of interest, as discussed in the text: A – bluefin tuna, B – king mackerel, C – 

swordfish, D – greater amberjack, E – farmed Atlantic salmon, F – farmed Chinook 

salmon, G – farmed green sturgeon, H – wild Chinook salmon, I – farmed white 

sturgeon, J – spot, K – farmed rainbow trout, L – lake trout, M/N – coho salmon and 

sockeye salmon, P – Chilean sea bass, Q – albacore tuna, R – spiny dogfish, and S – 

sablefish. 

 

 

 

 Several species in this study contained higher levels of EPA plus DHA, mercury, 

or both. Bluefin tuna (point A) contains a much higher EPA plus DHA content than all 

other species, though it also has a fairly high mercury concentration. Other high mercury 

species (points B, C, and D) would be unsafe for consumers in sensitive populations, 

though it is interesting to note that swordfish (point C) will almost provide the requisite 

EPA plus DHA in eight ounces per week. On the other hand, the species that would 

provide the necessary EPA plus DHA in eight ounces or less per week, while also 

containing low amounts of mercury, are farmed Atlantic salmon, Chinook salmon 

(farmed and wild), farmed sturgeon (green and white), spot, farmed rainbow trout, and 

lake trout (points E – L). Additionally, Chilean sea bass and albacore tuna (points P and 

Q, respectively) may be good options, though only four ounces of these species may be 

consumed by sensitive populations each week. Two other species that contained high 

levels of EPA plus DHA and mercury are spiny dogfish and sablefish (points R and S, 

respectively). These species would not be good choices for sensitive populations because 

the necessary amounts of EPA plus DHA cannot be obtained without exceeding the 

USEPA’s RfD.
144 
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 Figure 4.1 also illustrates the differences in fatty acids between species within the 

same genus or family. The five salmon points on the graph (E, F, H, M, and N) are all 

low in mercury, but farmed salmon (E and F) have twice the EPA plus DHA content of 

coho and sockeye salmon (M and N). This reinforces the necessity of separating each fish 

“category” by individual species to properly convey clear information to consumers 

 

4.2. Study Limitations 

 As with all studies, significant limitations were present in this analysis. The goal 

of this study was to examine fatty acids and mercury in commercially available finfish to 

reflect what consumers have access to in commercial U.S. markets. This methodology 

has significant benefits from a public health perspective, but suffers from limitations in 

the availability of details concerning the fish. The vendors participating in this study 

secured the appropriate species and provided as much background information on each 

fish as possible. However, vendors often obtained fish from third parties, limiting their 

ability to track the origin and size of each whole fish. Additionally, many fish are 

processed and flash frozen immediately after harvest to reduce lipid oxidation. This 

practice preserves the flavor and quality of the fish, but limited the data available for the 

samples collected in this study. 

 Additional limitations were present with aquaculture species, as they are grown 

and harvested in many geographically diverse locations around the world. Without going 

to the farms to gather details on the aquatic environment, contaminants present, feeding 

regimen, and contents of the food, it is difficult to make definitive statements about these 

species. Some farmed species (salmon, sturgeon, and rainbow trout) contained high levels 
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of EPA and DHA, but the variation in lipid profiles was large. This variation is most 

likely due to dietary differences between the farms, though other factors, like activity 

levels and the density of fish in the pen, may account for a significant portion of this 

variability. It should also be noted that contaminants are different in each farm. Mercury 

and PCBs may accumulate from variations in the feed or water quality on different farms. 

These variables are important to consider but were not available in this study due to the 

constraints of only analyzing samples from commercial vendors. 

 

4.3. Future Work 

 As technology continues to improve and information is increasingly made 

available, consumer seafood selections are increasingly fact based decisions, rather than 

simply preference based choices. By differentiating between species and providing 

details on the origin of each sample, the results of this study will enhance the information 

currently available to consumers, especially those in sensitive populations. With the rapid 

growth of aquaculture over the past decade, seafood sold in commercial markets is 

constantly changing to reflect the availability of species from all sources. Farm-raised 

fish vary widely in their fatty acid content, but all have low levels of mercury. This 

observation, coupled with the expectation that wild-capture seafood production will 

remain steady while aquaculture production continues to grow and gain market share,
17

 

indicates that blood mercury levels of fish consumers should decrease in coming years. 

This decrease may provide additional protection for sensitive populations and reduce the 

risk of developmental delays from methylmercury. 
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 To gain further insights into the benefits or deficits associated with consuming 

each species, risk-benefit analysis should be performed. The total mercury and EPA plus 

DHA data obtained in this study serves as an excellent basis for such analyses. To expand 

the impact of this analysis, further testing for PCBs and other contaminants is needed. 

Currently, Alison Kleiner is measuring the concentration of 24 elements in these samples, 

including aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chromium, 

cobalt, copper, iron, lead, lithium, magnesium, manganese, molybdenum, nickel, 

selenium, sodium, strontium, thallium, tin, vanadium, and zinc. Most of these elements 

are toxic metals, but some (e.g., manganese) are beneficial micronutrients. By including 

the results of her current work, a more comprehensive risk-benefit analysis can be 

performed. This may further clarify the differences between species. 

 Future research in this area should examine the most effective means of 

communicating this information to consumers. Many tools already exist and evaluating 

their effectiveness in light of the data provided in this study is a necessary next step. Dr. 

Santerre has already begun one study to evaluate the effectiveness of a seafood wallet 

card. Furthermore, follow-up studies should continue to monitor the lipid profiles of 

farmed species, as their diets are constantly changing to maximize cost savings in 

competitive markets. Investigating feed formulations and finishing diets is ongoing in the 

aquaculture industry, but approaching the task from an academic research perspective 

will shed new light on the problem and may lead to optimized diet solutions. Researching 

the necessity of regulatory guidelines for aquaculture is another important step to ensure 

consumer protection. Finally, new means must be employed to enforce the FDA’s Action 

Level and protect consumers from purchasing and consuming fish with unsafe levels of 
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mercury. One potential solution is the establishment of size-mercury correlations in large 

predatory species. This would allow regulators to rapidly determine if each fish landed is 

safe for sale in commercial markets based on fish size, eliminating the need for tedious 

and expensive mercury analyses. The research presented here serves as a stepping stone 

to achieving these future goals, though many steps must be taken before they can be 

attained. 
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APPENDIX 

Striped Bass (Morone Saxatilis)    Sample No. MA2013b10 

Vendor: _____________________________ 

Supplier: ______________________________ 

Wild-capture _____________ Farmed-raised _____________ 

Origin:  Country ____________________________________ 

  Body of water ____________________________________ 

Date harvested/captured (if known): ________________ 

Date shipped to Purdue: _______________ 

Were fish previously frozen? _____________ 

Additional information: _____________________________ 

 

Fish #1: Weight of whole fish _____________lbs. 

  Length of fish (fork length) _____________inches 

Fish #2: Weight of whole fish _____________lbs. 

  Length of fish (fork length) _____________inches 

Fish #3: Weight of whole fish _____________lbs. 

  Length of fish (fork length) _____________inches 

 

Ship fish samples* to: 

 

Dennis Cladis 

 Purdue University 

 Dept. of Nutrition Science, Stone Hall 

 700 West State Street 

 West Lafayette, IN   47907-2059 

 Phone: 765-496-1389 

 

*e -mail photo to dcladis@purdue.edu (include sample number from top) 

 

 

 

Figure A.1 – Sample cards distributed to fish vendors. 
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Table A.1 – Tracking information, mercury measurements, and full fatty acid profiles for 

all species examined in this study. Vendors are coded by region (i.e., GL, MA, NE, NW, 

SE, or SW) and numbered to represent different vendors used in each region. “Date” 

represents the date the fish were harvested or received in lab, based on availability of 

tracking data. “Farm/Wild” indicates whether samples were from a farmed or wild-caught 

source. “Location” represents where samples were captured, including country and body 

of water where available. Fish length (in inches) and weight (in pounds) are given in the 

“fish 1”, “fish 2”, and “fish 3” rows. Some samples were filleted before arrival, so fish 

measurements were unavailable or estimated (indicated by “*”). Moisture was measured 

in triplicate on all composited samples, and the results are given as percentages. Total fat 

was measured in duplicate for all samples via the Folch method, and the results are given 

as percentages. Several samples (19.33%) had residual solvent or salt after extraction via 

the Folch method. Total fat for these samples was calculated by integrating the full GC 

spectrum and multiplying the result by 1.20 (a correction factor obtained by comparing 

GC spectra to total fat measurements obtained directly from the Folch method). Mercury 

was measured in triplicate for all composited samples, and results are given in parts per 

billion (ppb). Fatty acids were measured in duplicate for all composited samples, with all 

results given in mg/100 g. Samples with individual fatty acids below the limit of 

quantitation (< 1 mg/100 g) are left blank (indicated by “–” ). “Σ SFA” is the sum of 

12:0, 14:0, 16:0, 18:0, 20:0, 22:0, and 24:0. “Σ MUFA” is sum of 14:1n5, 16:1n7, 18:1n7, 

18:1n9, 20:1n9, 22:1n9, and 24:1n9. “Σ (n-3) FA” is sum of 18:3n3, 18:4n3, 20:3n3, 

20:4n3, 20:5n3, 22:5n3, and 22:6n3. “Σ (n-6) FA” is sum of 18:2n6, 18:3n6, 20:2n6, 

20:3n6, 20:4n6, 22:2n6, and 22:4n6. “Σ PUFA” is sum of total n-3, total n-6, 16:2n4, 

16:3n6, and 18:3n4. “mg EPA + DHA in 8 oz” represents the amount of EPA + DHA (in 

mg) obtained from 8 oz (uncooked weight) of each species. “oz to 1750 mg EPA + 

DHA” represents the total amount of each species (in ounces, uncooked weight) one 

would need to consume in order to reach the recommended weekly average of 1750 mg 

EPA + DHA. For walleye, two composites of three fish were obtained following standard 

collection protocols. In addition, 18 samples were obtained in July 2013 and total 

mercury content was measured for each of the 18 samples individually. The 18 values for 

total mercury are denoted by “^”. 
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Common name Amberjack, Greater Amberjack, Yellowtail Bass, Striped 

Latin name Seriola dumerili Seriola lalandi Morone Saxatilis 

Vendor SE1 SE2 SW1 SW1 NW1 

Date Sept 2012 June 2013 Aug 2012 Apr 2013 Sept 2012 

Farm/Wild Wild Wild Wild Wild Farm 

Location 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 
Pacific Ocean, 

Mexico 
Pacific Ocean, 

Mexico 
USA 

Fish 1 *90 lbs 38.5 in, 24.75 lbs 32 in, 13.95 lbs n/a *8-10 in, *1.5-2 lbs 

Fish 2 *90 lbs 37.5 in, 23.5 lbs n/a n/a *8-10 in, *1.5-2 lbs 

Fish 3 *90 lbs 37.5 in, 22 lbs n/a n/a *8-10 in, *1.5-2 lbs 

Moisture (%) 78.41 ± 0.09 80.90 ± 0.20 73.96 ± 0.28 73.80 ± 0.40 70.47 ± 2.67 

Total Fat (%) 1.15 ± 0.02 0.67 ± 0.02 2.43 ± 0.03 2.39 ± 0.23 8.25 ± 0.32 

Mercury (ppb) 922.4 ± 46.98 1013.80 ± 17.51 207.33 ± 11.7 268.48 ± 1.72 25.31 ± 2.00 

FA (mg/100 g) 
 

  
 

    

12:0 - - - - 2.9 ± 0.1 

14:0 2.7 ± 0.3 1.8 ± 0.2 87.9 ± 6.1 73.5 ± 1.7 272.3 ± 6.6 

16:0 99.9 ± 10.3 85 ± 4.8 465 ± 21.6 390.4 ± 0.1 1518.2 ± 12.6 

18:0 45.5 ± 4.5 41.1 ± 2.3 143.4 ± 4.9 160.6 ± 4.9 239.2 ± 11.3 

20:0 - - 4.2 ± 0.2 5 ± 0.1 7.7 ± 0.1 

22:0 - - 2.2 ± 0.5 2.6 ± 0 3.3 ± 0.1 

24:0 1.4 ± 0.3 1 ± 0.1 2.6 ± 0.1 4.5 ± 0.2 3.6 ± 0.1 

Σ SFA 149.5 129.0 705.3 636.5 2047.2 

14:1n5 - - - - 17 ± 0.4 

16:1n7 6.6 ± 0.7 4.5 ± 0.4 125.1 ± 7.8 104.3 ± 0.5 564.2 ± 9.3 

18:1n7 10 ± 1 8.8 ± 0.6 77.5 ± 3.6 70.4 ± 2 212.3 ± 7.8 

18:1n9 39.1 ± 4.5 26.1 ± 2.5 340.1 ± 18.8 329.6 ± 13.2 2238.7 ± 84.1 

20:1n9 1.8 ± 0.2 1.2 ± 0.2 42.7 ± 2.1 26.1 ± 1.8 135.2 ± 0.6 

22:1n9 - - 5.8 ± 0.3 4 ± 0.4 8.9 ± 0.2 

24:1n9 2.6 ± 0.3 2.4 ± 0.2 12.8 ± 1 14 ± 1.1 8.2 ± 0.9 

Σ MUFA 60.1 43.1 604.0 548.4 3184.5 

16:2n4 1.8 ± 0.2 - 8 ± 0.4 6.1 ± 0 30.7 ± 0.7 

16:3n4 1.2 ± 0 - 4.9 ± 0.3 5 ± 0.1 27.8 ± 0.7 

LA 3.9 ± 0.5 3.9 ± 0.2 30 ± 1.7 23.3 ± 0.5 732.8 ± 6.7 

ALA - - 18.2 ± 0.7 9.7 ± 0.3 87.6 ± 1 

18:3n4 - - 5.2 ± 0 4 ± 0 17.4 ± 0 

18:3n6 - - 3.2 ± 0.2 2.5 ± 0 17.9 ± 0.3 

SDA - - 30.8 ± 1.6 12.3 ± 0.2 45.9 ± 2.2 

20:2n6 - - 5.3 ± 0.2 3.5 ± 0.2 52.7 ± 0.1 

20:3n3 - - 3.7 ± 0.1 1.6 ± 0.1 5 ± 0 

20:3n6 - 1.3 ± 0.1 2.9 ± 0.3 3.7 ± 0.1 11.9 ± 0.2 

20:4n3 - - 15.5 ± 1 10 ± 0.3 33.7 ± 0.3 

ARA 24.4 ± 3 37.4 ± 1.9 29 ± 1.3 36.7 ± 0.6 62.2 ± 0.5 

EPA 10.7 ± 1.4 10.4 ± 0.6 182.3 ± 11.9 132.2 ± 4.6 357.9 ± 1.1 

22:2n6 - - - - 3.6 ± 0.2 

22:4n6 6.5 ± 0.8 9.4 ± 0.5 4.4 ± 0.4 5.6 ± 0 12.4 ± 0.1 

DPAn-3 13.5 ± 1.5 12.7 ± 0.4 56.1 ± 3.6 72.1 ± 3.3 108.1 ± 0.2 

DHA 134.4 ± 14.4 115 ± 6.6 463.8 ± 24.2 419.4 ± 23 373 ± 0.2 

Σ (n-3) FA 158.7 138.1 770.4 657.3 1011.2 

Σ (n-6) FA 34.8 52.0 74.9 75.3 893.5 

Σ PUFA 196.5 190.1 863.5 747.7 1980.5 

mg EPA +  
DHA in 8 oz 

329.2 284.5 1465.2 1251.2 1657.8 

oz to 1750 mg 
EPA + DHA 

42.79 49.30 9.57 11.21 8.45 
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Common name Bass, Striped 

Latin name Morone Saxatilis 

Vendor NW1 SE1 SW1 SW1 MA1 GL1 

Date Mar 2013 Apr 2013 Aug 2012 Apr 2013 Apr 2013 Nov 2010 

Farm/Wild Farm Farm Farm Farm Wild Wild 

Location USA USA USA USA USA 
Atlantic 
Ocean 

Fish 1 15 in, 1.8 lbs n/a n/a 14 in, 2 lbs 23 in, 5.62 lbs 20 in, 6 lbs 

Fish 2 14 in, 1.7 lbs n/a n/a 14.2 in, 2.5 lbs 23 in, 5.21 lbs 19 in, 5.9 lbs 

Fish 3 15 in, 1.8 lbs n/a n/a 14.3 in, 2.5 lbs 22.5 in, 4.58 lbs 22 in, 6.3 lbs 

Moisture (%) 76.23 ± 0.24 75.32 ± 0.1 74.64 ± 0.11 72.35 ± 0.81 75.22 ± 0.55 78.23 ± 0.25 

Total Fat (%) 3.86 ± 0.07 5.60 ± 0.07 5.48 ± 0.18 7.68 ± 0.69 3.51 ± 0.33 1.84 ± 0.06 

Mercury (ppb) 17.36 ± 2.14 34.02 ± 0.77 33.89 ± 2.64 15.75 ± 1.05 71.47 ± 2.30 66.77 ± 3.56 

FA (mg/100 g) 
     

  

12:0 1.2 ± 0.2 1.6 ± 0 1.9 ± 0.1 1.9 ± 0 2.7 ± 0 - 

14:0 83.7 ± 8.7 134.9 ± 1.7 167.1 ± 5.2 149.3 ± 2.9 156.5 ± 7.8 43.2 ± 7 

16:0 773.1 ± 68.9 894.3 ± 25.9 1029.9 ± 30.9 1275.8 ± 9.7 598.6 ± 25.7 217.8 ± 18.2 

18:0 126.1 ± 9.4 153.4 ± 0.8 161.4 ± 3.9 209.6 ± 9.6 112.1 ± 0.3 56.2 ± 4.3 

20:0 3.9 ± 0.4 3.9 ± 0.3 4.2 ± 0.2 7.3 ± 0.5 4.4 ± 0.1 2 ± 0.3 

22:0 2 ± 0.3 1.7 ± 0.2 2.2 ± 0.2 2.7 ± 0.1 2 ± 0 - 

24:0 2 ± 0.2 2.8 ± 0.1 2.6 ± 0.4 3.4 ± 0.1 2 ± 0 1.1 ± 0 

Σ SFA 992.1 1192.6 1369.3 1650.0 878.2 320.3 

14:1n5 6.5 ± 0.7 10.3 ± 0.5 11.2 ± 0.7 9.4 ± 0.2 4.3 ± 0.3 2.5 ± 0.3 

16:1n7 233.2 ± 23.9 372.1 ± 11.1 388.8 ± 13 394.4 ± 5.6 357.3 ± 10.9 75.5 ± 10.8 

18:1n7 95.5 ± 8.1 151.6 ± 1.7 139.9 ± 4 168.3 ± 4.3 135.3 ± 1.9 35.4 ± 4.8 

18:1n9 1133.9 ± 108.6 1802.8 ± 26.2 1757.4 ± 60.6 2284.1 ± 53.7 399.9 ± 1.7 100 ± 13.3 

20:1n9 65.9 ± 6.5 112 ± 6.6 106.7 ± 4.6 142.6 ± 3.5 58.9 ± 0.5 15 ± 3.7 

22:1n9 4.4 ± 0.8 5.3 ± 0.3 5.6 ± 0.5 7.8 ± 0.4 6.7 ± 1 1.7 ± 0.3 

24:1n9 4.7 ± 0.3 6.9 ± 0.2 5.2 ± 0.3 7.2 ± 0.7 9.1 ± 0.1 3.8 ± 0.2 

Σ MUFA 1544.2 2461.0 2414.8 3013.8 971.6 233.9 

16:2n4 7.1 ± 0.7 15.7 ± 0.3 18.2 ± 0.6 12.5 ± 0.4 43 ± 1.2 8.1 ± 1 

16:3n4 5.6 ± 0.7 11.8 ± 0.1 14.8 ± 0.7 11.2 ± 0.1 47.2 ± 0.5 9.3 ± 1.2 

LA 620 ± 53.5 786.4 ± 29.7 668.5 ± 19.8 1065.2 ± 17.1 37.5 ± 0 12.2 ± 1.7 

ALA 50.8 ± 4.7 81.4 ± 3.5 77.9 ± 0.8 96.2 ± 2.1 41.9 ± 0.6 10.3 ± 1.2 

18:3n4 4.5 ± 0.5 6.9 ± 0.1 10.3 ± 0.4 5.3 ± 0.2 16.6 ± 0 5.1 ± 0.7 

18:3n6 11.4 ± 0.7 12.9 ± 0.4 13.9 ± 0.5 22.3 ± 0.3 6.9 ± 0.1 1.6 ± 0.3 

SDA 12.3 ± 1.3 17.6 ± 0.7 20.6 ± 0.7 24.4 ± 0.1 62.7 ± 0.1 16.2 ± 2.3 

20:2n6 38 ± 3.6 50.3 ± 2.7 46.3 ± 1.8 59.8 ± 0.4 10 ± 0.2 4.1 ± 0.6 

20:3n3 2.2 ± 0.4 2.9 ± 0.2 2.7 ± 0.4 3 ± 0.2 6.9 ± 0.5 2.1 ± 0.3 

20:3n6 7.2 ± 0.7 10.9 ± 0.5 10 ± 0.3 10.5 ± 0.2 5.8 ± 0 2.2 ± 0.3 

20:4n3 9.1 ± 1 15.9 ± 0.8 18.1 ± 0.8 13.7 ± 0.5 32.3 ± 1 10.3 ± 1.5 

ARA 43 ± 3.1 56.6 ± 2.3 53.4 ± 1.8 51.4 ± 0.3 48.5 ± 2.9 33.7 ± 1.9 

EPA 153.7 ± 12.1 224 ± 10.9 222.1 ± 7.4 212.1 ± 0.2 305.7 ± 14.4 97.1 ± 12.2 

22:2n6 1.6 ± 0.5 2.1 ± 0.4 1.9 ± 0 3.3 ± 0 - - 

22:4n6 5.8 ± 0.5 7.8 ± 0.6 7.8 ± 0.7 7.2 ± 0.2 - 6.6 ± 0.8 

DPAn-3 50.2 ± 3.8 78.5 ± 4.6 68.9 ± 2.9 64.6 ± 0.6 75.3 ± 6.5 31.7 ± 4.1 

DHA 199 ± 12.1 275 ± 15.3 230.7 ± 11.1 255.9 ± 2.6 346.3 ± 27.4 233.7 ± 17 

Σ (n-3) FA 477.2 695.4 641.0 669.9 871.1 401.4 

Σ (n-6) FA 727.1 926.9 801.6 1219.6 108.7 60.4 

Σ PUFA 1221.5 1656.6 1486.0 1918.6 1086.5 484.2 

mg EPA +  
DHA in 8 oz 

800.0 1131.8 1027.1 1061.3 1478.8 750.4 

oz to 1750 mg 
EPA + DHA 

17.54 12.39 13.65 13.19 9.49 18.73 
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Common name Bass, Striped Bluefish 

Latin name Morone Saxatilis Pomatomus saltatrix 

Vendor NE1 MA2 MA3 MA1 MA2 

Date Dec 2012 July 2013 June 2013 Apr 2013 July 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location USA 
Chesapeak 
Bay, USA 

North Atlantic 
Ocean, USA 

Atlantic 
Ocean, USA 

Atlantic 
Ocean, USA 

Fish 1 35 in, 31 lbs 19 in, 2.4 lbs 22.5 in, 4.95 lbs 15.25 in, 1.52 lbs 10 in, 1 lb 

Fish 2 25 in, 32 lbs 19 in, 2.2 lbs 22.75 in, 4.55 lbs 13.5 in, 1.24 lbs 11 in, 1 lb 

Fish 3 29 in, 18 lbs 20 in, 2.6 lbs 24.75 in, 7.35 lbs 13.25 in, 1.03 lbs 11 in, 1 lb 

Moisture (%) 76.56 ± 0.98 78.64 ± 0.02 76.07 ± 0.83 70.10 ± 0.58 76.27 ± 0.05 

Total Fat (%) 2.50 ± 0.06 1.15 ± 0.06 3.12 ± 0.22 8.76 ± 0.25 2.37 ± 0.17 

Mercury (ppb) 296.19 ± 5.24 63.48 ± 3.72 89.64 ± 8.06 233.08 ± 7.08 239.52 ± 3.55 

FA (mg/100 g) 
  

      

12:0 1.5 ± 0.2 - 1.7 ± 0 5 ± 0.2 1.2 ± 0 

14:0 117.3 ± 12.2 23.1 ± 1.2 145 ± 6.7 283 ± 6.7 92.7 ± 2.1 

16:0 364.2 ± 36.4 223.7 ± 12.5 507.3 ± 37.5 1526.8 ± 51.6 531.1 ± 10.7 

18:0 76.1 ± 7.2 57.9 ± 3.3 100 ± 3.4 481.5 ± 31.6 172.3 ± 5.2 

20:0 2.9 ± 0.4 1.4 ± 0.1 4.4 ± 0.1 27.8 ± 1.9 7.6 ± 0.2 

22:0 1.4 ± 0.2 - 2.4 ± 0.2 17.4 ± 0.3 4.4 ± 0.1 

24:0 1.3 ± 0.1 - 2.4 ± 0.2 8.5 ± 0.7 3.2 ± 0 

Σ SFA 564.6 306.0 763.1 2350.0 812.5 

14:1n5 1.9 ± 0.1 1.3 ± 0.1 4.5 ± 0.2 3.3 ± 0.1 - 

16:1n7 148.8 ± 20.1 75.8 ± 3.5 311.8 ± 24.1 509.6 ± 10.2 214.9 ± 4.4 

18:1n7 63.4 ± 7.1 46.2 ± 3.2 112.1 ± 6.6 232.9 ± 5.8 90.3 ± 2.6 

18:1n9 215.9 ± 17.6 185.4 ± 11 296.3 ± 8.9 1116.6 ± 102.8 332.3 ± 6.4 

20:1n9 105.8 ± 0.5 19.6 ± 1.4 41.5 ± 1.8 113.5 ± 11.2 25.6 ± 0.7 

22:1n9 9.9 ± 0.2 1.6 ± 0.1 5.8 ± 0.6 35.6 ± 2.4 6.5 ± 0.2 

24:1n9 12.7 ± 0.3 3.6 ± 0 10.4 ± 1 37.6 ± 2.6 11.2 ± 0.1 

Σ MUFA 558.3 333.5 782.5 2049.1 680.9 

16:2n4 14.1 ± 2.2 4 ± 0.1 37.6 ± 3.8 26.7 ± 5.2 8.6 ± 0.1 

16:3n4 12.9 ± 2 2 ± 0.1 32.7 ± 3.2 20.3 ± 4.1 7.5 ± 0.1 

LA 26.8 ± 2 6.3 ± 0.2 46.1 ± 3.6 81.1 ± 5.2 29.3 ± 0.6 

ALA 18.1 ± 1.5 5.6 ± 0.1 54.3 ± 8 79.5 ± 12.6 15.4 ± 0.5 

18:3n4 7.6 ± 1 1.8 ± 0.1 14.8 ± 1.7 21.1 ± 0.1 6.3 ± 0.3 

18:3n6 2.7 ± 0.6 - 7.3 ± 0.7 9.3 ± 0.7 4 ± 0 

SDA 35.9 ± 2.9 3.5 ± 0.1 59.4 ± 8.6 69.3 ± 10.9 16.8 ± 0.4 

20:2n6 6.4 ± 0.3 4.5 ± 0.3 11 ± 0.5 23.1 ± 1 10.2 ± 0.3 

20:3n3 3.8 ± 0.2 1.4 ± 0.1 7.3 ± 0.7 16.4 ± 1.4 4.4 ± 0.1 

20:3n6 2.6 ± 0.3 1.6 ± 0.1 6.3 ± 0.5 11.5 ± 0.5 5.3 ± 0.2 

20:4n3 20.3 ± 2.2 3.7 ± 0.2 38 ± 5.8 49.6 ± 6.3 12.9 ± 0.4 

ARA 31.1 ± 2.9 24.3 ± 1.1 48.9 ± 5.2 116.4 ± 10.2 53.3 ± 2.3 

EPA 189.5 ± 18.2 82.7 ± 3.5 216.7 ± 35.7 291.1 ± 8.1 113.6 ± 2.5 

22:2n6 - - - 2.4 ± 0.2 - 

22:4n6 6 ± 0.4 10.6 ± 0.6 10.6 ± 0.9 54.5 ± 10.1 21.1 ± 0.8 

DPAn-3 47.2 ± 4.5 34 ± 1.1 71.7 ± 8.4 174.7 ± 10.3 70 ± 2.1 

DHA 354.1 ± 24.2 164.9 ± 6.1 366.9 ± 59.4 923.3 ± 3.8 277.7 ± 12 

Σ (n-3) FA 669.0 295.8 814.3 1603.7 510.7 

Σ (n-6) FA 75.7 47.3 130.2 298.5 123.1 

Σ PUFA 779.3 350.9 1029.6 1970.4 656.1 

mg EPA +  
DHA in 8 oz 

1232.8 561.7 1323.6 2754.0 887.4 

oz to 1750 mg 
EPA + DHA 

11.39 24.95 10.72 5.09 15.79 
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Common name Bluefish Catfish, Channel 

Latin name Pomatomus saltatrix Ictalurus punctatus 

Vendor MA3 GL1 GL1 NW1 NE1 

Date June 2013 Oct 2010 Aug 2012 Sept 2012 Dec 2012 

Farm/Wild Wild Farm Farm Farm Farm 

Location 
North Atlantic 
Ocean, USA 

Alabama, 
USA 

USA 
Alabama, 

USA 
USA 

Fish 1 22 in, 5 lbs n/a 11.5 in, 1.24 lbs *12-16 in, 1-3 lbs n/a 

Fish 2 20.75 in, 4.2 lbs n/a 11.5 in, 1.3 lbs *12-16 in, 1-3 lbs n/a 

Fish 3 21 in, 4.25 lbs n/a 12 in, 1.36 lbs *12-16 in, 1-3 lbs n/a 

Moisture (%) 76.09 ± 0.45 74.74 ± 0.61 73.78 ± 0.12 76.7 ± 1.32 78.62 ± 0.87 

Total Fat (%) 2.44 ± 0.30 8.30 ± 0.55 8.38 ± 0.15 6.10 ± 0.11 6.60 ± 0.45 

Mercury (ppb) 279.09 ± 21.84 1.32 ± 0.05 0.08 ± 0.13 0.72 ± 0.45 0.14 ± 0.15 

FA (mg/100 g)   
   

  

12:0 - 1.3 ± 0 1.8 ± 0 - 1.2 ± 0 

14:0 89.2 ± 9.5 69.8 ± 6.9 103.2 ± 0.4 58.7 ± 0.3 57.5 ± 4 

16:0 367.1 ± 25.9 1460.7 ± 140.8 1742.6 ± 2.7 1004.3 ± 12.9 938 ± 91.3 

18:0 102 ± 8 242.2 ± 4.5 455 ± 28.8 252.4 ± 3.8 248.8 ± 31.1 

20:0 4.3 ± 0.5 16.4 ± 1.4 12.4 ± 0.2 7.1 ± 0.2 7 ± 0.9 

22:0 - 11.9 ± 1 4.1 ± 0.5 3.2 ± 0.2 2.7 ± 0.5 

24:0 1.6 ± 0.1 5.1 ± 0.7 2.9 ± 0.3 2 ± 0.2 1.6 ± 0.6 

Σ SFA 564.3 1807.3 2322.1 1327.7 1256.8 

14:1n5 - 1.1 ± 0.1 1.3 ± 0.2 - - 

16:1n7 63.1 ± 6.9 174.8 ± 15.7 262.5 ± 0.4 127.9 ± 2.1 145.8 ± 11.9 

18:1n7 44.8 ± 4.6 83.3 ± 7.8 217.3 ± 16.1 103.6 ± 2 112.7 ± 0.4 

18:1n9 238.1 ± 28.2 4326.4 ± 387 4245.5 ± 264.1 2064.4 ± 21.6 2562.8 ± 334.1 

20:1n9 144.1 ± 18.2 144 ± 10.7 113.4 ± 1.1 60.4 ± 2.1 66 ± 9.5 

22:1n9 18.1 ± 1.6 8 ± 0.5 7.2 ± 0.6 4.1 ± 0.6 3.7 ± 0.3 

24:1n9 22.9 ± 2.3 1.9 ± 0 2.5 ± 0.1 1.9 ± 0.3 1.6 ± 0.1 

Σ MUFA 531.1 4739.5 4849.6 2362.2 2892.5 

16:2n4 4.3 ± 0.6 - 1.2 ± 0.1 - - 

16:3n4 2.2 ± 0.3 - 10.4 ± 0.3 - - 

LA 22.4 ± 2.3 1278 ± 127.7 1229.2 ± 1.6 770.6 ± 7.9 728.5 ± 54.6 

ALA 18.5 ± 1.9 75.6 ± 8.1 81.7 ± 1.1 49.7 ± 0.2 52.3 ± 2.9 

18:3n4 3.1 ± 0.3 1.7 ± 0.1 2.8 ± 0.5 2.3 ± 0.3 1.8 ± 0.4 

18:3n6 1.6 ± 0.1 28.5 ± 2.8 29 ± 1.2 19.4 ± 0.3 25.6 ± 1.6 

SDA 42.8 ± 4.2 8.8 ± 0.8 5.8 ± 2.4 3.3 ± 0.5 4.5 ± 0 

20:2n6 5.1 ± 0.5 78.9 ± 8.7 64.2 ± 0.3 38.7 ± 1.5 34.6 ± 3.6 

20:3n3 3.3 ± 0.2 5.6 ± 0.6 5.9 ± 0.1 3.4 ± 0.1 3.6 ± 0.2 

20:3n6 1.1 ± 0.1 82.6 ± 7.8 75.5 ± 0.2 50.2 ± 2.4 56.7 ± 3.4 

20:4n3 13.1 ± 1.2 4.8 ± 0.8 6.1 ± 0.1 3.3 ± 0.1 4.6 ± 0.2 

ARA 20.4 ± 0.2 45.9 ± 4.2 51.1 ± 0 39.9 ± 3.1 43.4 ± 1.2 

EPA 92.5 ± 3.5 6.4 ± 0.2 9.5 ± 0 5.6 ± 0.8 9.1 ± 0.6 

22:2n6 - 7.9 ± 1.1 7.3 ± 0.1 5.2 ± 0.1 4.5 ± 0.6 

22:4n6 4.5 ± 0.5 6.6 ± 0.8 7.5 ± 0.2 4.9 ± 0.5 5.5 ± 0 

DPAn-3 35.9 ± 2.5 8.4 ± 0.9 12.3 ± 0 7.4 ± 0.6 10.9 ± 0.8 

DHA 367.4 ± 5.8 21.8 ± 2.3 40.4 ± 0.3 28.8 ± 3.3 36.1 ± 1.6 

Σ (n-3) FA 573.4 131.5 161.7 101.5 121.0 

Σ (n-6) FA 55.2 1528.4 1463.8 928.9 898.8 

Σ PUFA 638.3 1661.6 1639.8 1032.7 1021.7 

mg EPA +  
DHA in 8 oz 

1043.0 64.1 113.1 78.1 102.6 

oz to 1750 mg 
EPA + DHA 

13.43 219.36 123.75 180.56 136.70 
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Common name Catfish, Channel 

Latin name Ictalurus punctatus 

Vendor NE3 NE5 NW1 SE2 SE1 

Date Oct 2012 July 2013 Mar 2013 Nov 2012 Apr 2013 

Farm/Wild Farm Farm Farm Farm Farm 

Location 
Mississippi, 

USA 
Alabama, 

USA 
USA USA USA 

Fish 1 n/a n/a *14-16 in, 2-3 lbs n/a n/a 

Fish 2 n/a n/a *14-16 in, 2-3 lbs n/a n/a 

Fish 3 n/a n/a *14-16 in, 2-3 lbs n/a n/a 

Moisture (%) 78.86 ± 0.78 75.61 ± 0.49 77.98 ± 0.33 81.72 ± 1.55 77.79 ± 0.18 

Total Fat (%) 6.44 ± 0.16 7.42 ± 0.01 8.38 ± 0.18 11.72 ± 0.93 6.07 ± 0.06 

Mercury (ppb) 0.00 ± 0.00 1.36 ± 0.34 0.24 ± 0.06 0.41 ± 0.16 1.31 ± 0.38 

FA (mg/100 g) 
    

  

12:0 1 ± 0.1 1.4 ± 0.1 1.6 ± 0 - 1.1 ± 0 

14:0 56.1 ± 3.2 83.1 ± 6.4 84.3 ± 0.2 45.7 ± 0.8 66.1 ± 1 

16:0 989.8 ± 32.5 1503.5 ± 98.1 1366.2 ± 7.8 940.4 ± 17.8 1237.9 ± 2.4 

18:0 239.5 ± 2.1 412.4 ± 21.5 330.8 ± 6.2 240.3 ± 11.4 364.4 ± 19 

20:0 7.4 ± 0 10.5 ± 0.6 9.2 ± 0.2 9.4 ± 0.3 9.2 ± 0 

22:0 2.9 ± 0 3.7 ± 0.1 3.5 ± 0.2 5 ± 0 4.5 ± 0.1 

24:0 1.9 ± 0.1 2.1 ± 0 1.8 ± 0.2 2.3 ± 0.1 1.9 ± 0.2 

Σ SFA 1298.7 2016.8 1797.4 1243.1 1685.0 

14:1n5 - 1.1 ± 0.1 1.6 ± 0.6 - - 

16:1n7 123.1 ± 8.3 217.4 ± 17.4 249.6 ± 1.7 130.5 ± 1.7 161.5 ± 1.1 

18:1n7 109.8 ± 1.4 142.3 ± 10.9 160.8 ± 14.7 102.2 ± 8.6 146.4 ± 9.5 

18:1n9 2401.4 ± 80.9 3520.9 ± 216.1 3073.7 ± 11.4 2589.1 ± 111.9 2940.7 ± 174.3 

20:1n9 71.3 ± 2.3 101.1 ± 7.4 97.7 ± 2.7 92.2 ± 3.2 96.7 ± 1.9 

22:1n9 4.3 ± 0 5.6 ± 0.5 5.2 ± 0.2 4.8 ± 0.1 5.5 ± 0.3 

24:1n9 1.8 ± 0.1 1.9 ± 0.2 1.7 ± 0.1 1.4 ± 0.1 1.9 ± 0.1 

Σ MUFA 2711.8 3990.2 3590.4 2920.1 3352.7 

16:2n4 1.1 ± 0.1 - - - - 

16:3n4 1.1 ± 0.1 - - - - 

LA 721.1 ± 10.6 1051.4 ± 56.6 844.9 ± 4 774.8 ± 18.6 1011.3 ± 6.8 

ALA 50.5 ± 0.4 62.5 ± 3.5 58 ± 0.6 44.2 ± 1.2 57 ± 1.1 

18:3n4 2.4 ± 0.3 - 1.9 ± 1.3 - 2.6 ± 0.3 

18:3n6 17.1 ± 1.1 35.3 ± 2.6 23.4 ± 0.1 20.1 ± 0.9 33.3 ± 0.2 

SDA 3.2 ± 0 5.6 ± 0.2 4.5 ± 2.4 3.3 ± 1.2 3.7 ± 0.2 

20:2n6 42.8 ± 2.1 60 ± 3.6 42.3 ± 7.3 48 ± 0.2 50.5 ± 0.6 

20:3n3 4.1 ± 0.1 4.5 ± 0.6 4.4 ± 0 3.5 ± 0.1 3.7 ± 0.1 

20:3n6 53 ± 3.8 88.2 ± 5.6 72.4 ± 1.3 63.4 ± 0.7 79.1 ± 0.1 

20:4n3 4.7 ± 0.1 5.4 ± 0.7 5.3 ± 0.1 3.5 ± 0.1 4.2 ± 0 

ARA 43.4 ± 2.6 74.6 ± 5.6 64.3 ± 2.7 41.7 ± 0.2 65.1 ± 1.1 

EPA 8.4 ± 0.2 11.2 ± 0.6 8.3 ± 0.4 5.4 ± 0.1 6.1 ± 0 

22:2n6 4.6 ± 0.1 7.6 ± 0.7 6.1 ± 0.1 4.9 ± 0 7.1 ± 0.2 

22:4n6 6 ± 0.3 9.2 ± 1 11.3 ± 0.9 7.7 ± 1.3 8.4 ± 0.3 

DPAn-3 10 ± 0.5 15.2 ± 1.1 12.6 ± 0.4 7.5 ± 0.1 11.3 ± 0.1 

DHA 38.7 ± 1.9 44.8 ± 3.2 31.8 ± 1.4 17.8 ± 0 40.6 ± 0.1 

Σ (n-3) FA 119.5 149.2 124.8 85.3 126.6 

Σ (n-6) FA 887.9 1326.4 1064.7 960.5 1254.8 

Σ PUFA 1012.1 1475.5 1191.5 1045.8 1383.9 

mg EPA +  
DHA in 8 oz 

106.7 127.1 90.9 52.8 106.0 

oz to 1750 mg 
EPA + DHA 

131.28 110.42 154.13 265.40 132.07 
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Common name Catfish, Channel Cod, Atlantic 

Latin name Ictalurus punctatus Gadus morhua 

Vendor SW1 SW1 SW1 GL1 NE2 

Date Aug 2012 Apr 2013 Apr 2013 Jan 2011 Nov 2012 

Farm/Wild Farm Farm Farm Wild Wild 

Location USA USA 
Atlantic 

Ocean, USA 
Atlantic 
Ocean 

Gulf of 
Maine, USA 

Fish 1 n/a n/a n/a 20.5 in, 9.8 lbs 24 in, 8.2 lbs 

Fish 2 n/a n/a n/a 21 in, 10.2 lbs 23 in, 6 lbs 

Fish 3 n/a n/a n/a 20 in, 10 lbs 24 in, 6.5 lbs 

Moisture (%) 74 ± 0.43 75.49 ± 1.43 83.14 ± 0.05 81.58 ± 0.07 82.99 ± 0.09 

Total Fat (%) 9.13 ± 0.45 9.07 ± 0.59 1.04 ± 0.07 0.51 ± 0.02 0.72 ± 0.09 

Mercury (ppb) 0.53 ± 0.33 0.94 ± 0.37 125.54 ± 10.62 117.45 ± 2.50 150.24 ± 4.36 

FA (mg/100 g) 
 

  
  

  

12:0 1.5 ± 0 1.3 ± 0.1 - - - 

14:0 87.1 ± 1.5 79.1 ± 7.4 4.1 ± 0.1 4.5 ± 0.1 5.6 ± 0.4 

16:0 1690.3 ± 31.4 1390.6 ± 145.4 98.3 ± 6.8 80 ± 0.1 82.2 ± 6.9 

18:0 485.4 ± 2.6 358.4 ± 39.7 24.9 ± 1.6 17.8 ± 0.4 18 ± 1.9 

20:0 14.8 ± 0.2 10.2 ± 1.3 - - - 

22:0 5.1 ± 0.1 3.6 ± 0.8 - - - 

24:0 3 ± 0.1 2.2 ± 0.2 - - - 

Σ SFA 2287.2 1845.5 127.4 102.3 105.7 

14:1n5 1.7 ± 0.6 - - - - 

16:1n7 212.4 ± 5.7 177.4 ± 17.8 7.2 ± 0.1 5.1 ± 0.2 4.9 ± 0.8 

18:1n7 157.8 ± 4.5 150.8 ± 13.1 26.5 ± 0.7 9.7 ± 0.2 9.5 ± 1.5 

18:1n9 4254.7 ± 132.3 3515.7 ± 361.2 44.3 ± 3.3 32.8 ± 1.1 28 ± 4.5 

20:1n9 130.7 ± 1 115.9 ± 6.9 3.3 ± 0.1 8.2 ± 0.2 10.5 ± 1.4 

22:1n9 7 ± 0.1 5.9 ± 0.3 - - - 

24:1n9 2.9 ± 0.1 2 ± 0.1 2.9 ± 0.7 1.7 ± 0.3 1.7 ± 0.5 

Σ MUFA 4767.1 3967.8 84.2 57.5 54.6 

16:2n4 - 1.2 ± 0.2 - - - 

16:3n4 - - - - - 

LA 1319.9 ± 13.2 1079.3 ± 147.8 3.1 ± 0.5 3.5 ± 0.1 4 ± 0.5 

ALA 69.8 ± 0.1 65.2 ± 9.7 1.1 ± 0.2 1.1 ± 0 1.1 ± 0.2 

18:3n4 3.8 ± 0.1 3.3 ± 0.8 - - - 

18:3n6 30.5 ± 0.6 30.2 ± 2.3 - - - 

SDA 6.7 ± 0.1 5.4 ± 0.5 1.7 ± 0.1 1.5 ± 0.1 1.6 ± 0.2 

20:2n6 74.5 ± 0.8 55.5 ± 7.1 - - - 

20:3n3 5.2 ± 0 4.6 ± 0.7 - - - 

20:3n6 82.8 ± 0.3 78.2 ± 3.3 - - - 

20:4n3 5.6 ± 0.2 5.6 ± 0.5 1.9 ± 0.1 1.6 ± 0 1.7 ± 0.3 

ARA 55 ± 1.1 60.8 ± 2.5 18.5 ± 0.3 9.2 ± 0.3 9 ± 1 

EPA 12.9 ± 0.7 10.7 ± 1 85.2 ± 4.8 50.3 ± 1.5 58.5 ± 6.3 

22:2n6 8.9 ± 0.1 6.8 ± 0.9 - - - 

22:4n6 8.9 ± 0.1 8.3 ± 0.3 - - - 

DPAn-3 15.2 ± 0.1 13.1 ± 0.6 7.8 ± 0.3 5.5 ± 0 6 ± 0.8 

DHA 43 ± 0.3 43.6 ± 0.4 167.6 ± 9.6 140.8 ± 4.4 145.4 ± 17.2 

Σ (n-3) FA 158.4 148.2 265.2 200.8 214.3 

Σ (n-6) FA 1580.6 1319.1 21.6 12.7 13.0 

Σ PUFA 1742.8 1471.8 286.9 213.5 227.3 

mg EPA +  
DHA in 8 oz 

126.9 123.1 573.3 433.5 462.5 

oz to 1750 mg 
EPA + DHA 

110.32 113.75 24.46 32.32 30.48 
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Common name Cod, Atlantic 

Latin name Gadus morhua 

Vendor NE4 NE2 NW1 SE1 SE1 NE3 

Date Apr 2013 May 2013 Apr 2013 Sept 2012 Mar 2013 Oct 2012 

Farm/Wild Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Maine, USA 
Gulf of 

Maine, USA 
Atlantic 

Ocean, USA 
North Atlantic 
Ocean, USA 

North Atlantic 
Ocean, Iceland 

Iceland 

Fish 1 23.5 in, 4.9 lbs n/a *12 in, *1.7 lbs n/a n/a 8 lbs 

Fish 2 26 in, 6.35 lbs n/a *13 in, *1.9 lbs n/a n/a 8 lbs 

Fish 3 26 in, 6.4 lbs n/a *10 in, *1.6 lbs n/a n/a 8 lbs 

Moisture (%) 82.92 ± 0.08 84.47 ± 0.08 81.74 ± 0.35 83.12 ± 0.09 81.64 ± 0.06 82.66 ± 0.03 

Total Fat (%) 1.07 ± 0.10 0.53 ± 0.03 1.08 ± 0.06 0.59 ± 0.02 0.59 ± 0.02 0.81 ± 0.09 

Mercury (ppb) 77.66 ± 2.61 22.14 ± 1.93 38.70 ± 0.38 32.13 ± 0.49 71.12 ± 2.60 103.59 ± 7.72 

FA (mg/100 g) 
     

  

12:0 - - - - - - 

14:0 4.1 ± 0.1 3.8 ± 0.6 5.7 ± 0.3 3.4 ± 0.4 5.9 ± 0.1 6.5 ± 0.4 

16:0 99.2 ± 6.5 80 ± 9.6 106.9 ± 4.7 92.8 ± 9.8 95.1 ± 3.7 104.7 ± 3.2 

18:0 25 ± 1.8 18.9 ± 1.9 26.9 ± 2 25.3 ± 2.8 24.1 ± 0.2 24.8 ± 0.4 

20:0 - - - 1.5 ± 0.2 - - 

22:0 - - - - - - 

24:0 - - - - - - 

Σ SFA 128.2 102.7 139.5 123.1 125.1 136.0 

14:1n5 - - - - - - 

16:1n7 6.2 ± 0.8 3.3 ± 0.5 8.6 ± 0.6 6.4 ± 0.7 8.2 ± 0.1 7.2 ± 0.2 

18:1n7 18.2 ± 1.8 9.4 ± 1.1 26.2 ± 1.9 25.3 ± 2.5 17.6 ± 1 16.3 ± 0.7 

18:1n9 53.2 ± 4.3 23.7 ± 2.6 47.6 ± 4 25.3 ± 2.7 36.1 ± 2.7 39.2 ± 0.2 

20:1n9 9 ± 0.6 7.3 ± 0.7 5.1 ± 0.6 1.8 ± 0.1 9 ± 0.7 12.4 ± 0 

22:1n9 2.9 ± 0.2 - - - - - 

24:1n9 3.2 ± 0 2.6 ± 0.1 3.2 ± 0.3 2 ± 0.3 2.2 ± 0.1 2.4 ± 0.2 

Σ MUFA 92.7 46.2 90.6 60.9 73.1 77.4 

16:2n4 - - - - - 2 ± 0.1 

16:3n4 - - - - - - 

LA 5.1 ± 0.6 3.8 ± 0.5 3 ± 0.2 1.9 ± 0.2 4.6 ± 0.3 5.6 ± 0.2 

ALA 1.3 ± 0.2 1.2 ± 0.1 1.1 ± 0.1 - 1.3 ± 0 1.8 ± 0.1 

18:3n4 - - - - - - 

18:3n6 - - - - - - 

SDA 1.2 ± 0.1 1.5 ± 0.2 2.3 ± 0.2 1.7 ± 0.2 5.7 ± 0 3.2 ± 0.1 

20:2n6 1.9 ± 0.2 - - - - - 

20:3n3 - - - - - - 

20:3n6 - - - - - - 

20:4n3 1.8 ± 0.2 1.4 ± 0.1 2 ± 0.2 1.5 ± 0.1 5 ± 0.2 2.8 ± 0 

ARA 18.8 ± 1.4 7.2 ± 0.5 11.8 ± 0.8 14.9 ± 1.6 10.9 ± 0.5 12.2 ± 0.1 

EPA 61 ± 3.6 46 ± 2.6 110.5 ± 7 103.5 ± 10.7 77.3 ± 2.4 84.4 ± 0.6 

22:2n6 - - - - - - 

22:4n6 1.8 ± 0.2 - - 1.2 ± 0.2 - - 

DPAn-3 10.3 ± 0.2 4.3 ± 0.7 8 ± 0.3 11.6 ± 1.2 5.7 ± 0.5 8 ± 0.2 

DHA 214.5 ± 17.4 165.7 ± 10.1 175.4 ± 11.9 125.6 ± 11.7 179.9 ± 1.2 189.1 ± 2.1 

Σ (n-3) FA 290.1 220.1 299.3 244.0 275.0 289.4 

Σ (n-6) FA 27.5 11.0 14.9 18.0 15.6 17.8 

Σ PUFA 317.6 231.2 314.2 262.0 290.5 309.2 

mg EPA +  
DHA in 8 oz 

624.8 480.3 648.5 519.7 583.4 620.4 

oz to 1750 mg 
EPA + DHA 

22.48 29.21 21.64 27.07 24.00 22.57 
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Common name Cod, Lingcod Cod, Pacific 

Latin name Ophiodon elongates Gadus macrocephalus 

Vendor NW1 NW1 SW1 SW1 NW1 NW1 

Date Sept 2012 Mar 2013 Aug 2012 Apr 2013 Sept 2012 Mar 2013 

Farm/Wild Wild Wild Wild Wild Wild Wild 

Location 
Pacific Ocean, 

Canada 
Pacific 

Ocean, USA 
Canada 

Pacific 
Ocean, USA 

Pacific 
Ocean, USA 

Pacific 
Ocean, USA 

Fish 1 n/a *2.7 lbs 32 in, 12 lbs 21 in, 4 lbs n/a *25 in, *2.7 lbs 

Fish 2 n/a *2.9 lbs 25 in, 8.15 lbs 24 in, 7 lbs n/a *27 in, *2.95 lbs 

Fish 3 n/a *3 lbs 24 in, 5.8 lbs 22 in, 4 lbs n/a 28 in, 3 lbs 

Moisture (%) 81.07 ± 0.14 83 ± 0.15 79.92 ± 0.15 82.09 ± 0.12 82.12 ± 0.05 82.42 ± 0.01 

Total Fat (%) 1.09 ± 0.02 1.18 ± 0.05 1.48 ± 0.09 1.44 ± 0.08 0.48 ± 0.03 0.55 ± 0.02 

Mercury (ppb) 114.91 ± 8.88 248.86 ± 17.23 211.43 ± 19.97 154.92 ± 9.64 188.39 ± 8.14 154.26 ± 5.96 

FA (mg/100 g) 
   

  
 

  

12:0 - - - - - - 

14:0 15.2 ± 5.6 14.9 ± 1.7 34.8 ± 2.2 37.8 ± 6.1 3.3 ± 0.3 3.6 ± 0.9 

16:0 112.6 ± 16.6 117.2 ± 8.3 195.9 ± 7 191.2 ± 14 66.1 ± 7.1 87.6 ± 15.3 

18:0 30.7 ± 2.6 40.2 ± 1.7 38.2 ± 9.7 51.4 ± 1.8 16.7 ± 1.6 20.5 ± 3.3 

20:0 - - 1.2 ± 0.2 1.3 ± 0.1 - - 

22:0 - - - - - - 

24:0 - - - - - - 

Σ SFA 158.4 172.3 270.2 281.7 86.1 111.8 

14:1n5 - - - - - - 

16:1n7 14.4 ± 3.9 22.7 ± 3.2 63.3 ± 6.8 61.2 ± 8.8 4.8 ± 0.6 6.2 ± 1.3 

18:1n7 14.7 ± 2 27.3 ± 1.8 49.8 ± 5.1 51.6 ± 4.6 11.1 ± 1.3 20.2 ± 3 

18:1n9 48 ± 7.1 94 ± 5.5 178.9 ± 23.9 164.9 ± 11.5 26.5 ± 3.9 35.8 ± 5.6 

20:1n9 11.4 ± 2.3 13.8 ± 0.7 27.4 ± 2.9 31 ± 3 1.9 ± 0.2 2.1 ± 0.3 

22:1n9 1.7 ± 0.4 2.4 ± 0.4 4.5 ± 0.7 7.9 ± 0.4 - - 

24:1n9 4.2 ± 0.6 5.7 ± 0.5 4.9 ± 1.7 9.5 ± 0.2 1.3 ± 0.2 2.1 ± 0.2 

Σ MUFA 94.4 165.9 328.8 326.1 45.7 66.4 

16:2n4 1.2 ± 0.4 2.1 ± 0.3 4.6 ± 0.3 6.4 ± 1 - - 

16:3n4 - 1.2 ± 0.2 3.3 ± 0.1 4.5 ± 0.8 - - 

LA 6.4 ± 1.1 6.8 ± 0.3 12.7 ± 2.1 14 ± 1.7 2 ± 0.3 2.3 ± 0.4 

ALA 4.1 ± 1 2.6 ± 0.1 5.6 ± 0.4 6.1 ± 0.9 - - 

18:3n4 - 1.1 ± 0.1 2.4 ± 0.1 1.8 ± 0.3 - - 

18:3n6 - - - 1.2 ± 0.2 - - 

SDA 10.2 ± 3.2 4.2 ± 0.4 13 ± 1 16.2 ± 2.9 1.3 ± 0.1 - 

20:2n6 - - 2.4 ± 0.3 2 ± 0.3 - - 

20:3n3 - - 1.1 ± 0.1 - - - 

20:3n6 - - - 1.1 ± 0.1 - - 

20:4n3 2.6 ± 0.5 2.5 ± 0.3 5.2 ± 0.7 4.2 ± 0.7 1.1 ± 0.1 1.1 ± 0.1 

ARA 9.9 ± 0.5 20.1 ± 0.5 21.6 ± 1.2 15.9 ± 1.3 13.6 ± 1 18.4 ± 2.6 

EPA 73.8 ± 7 82.9 ± 3 122.7 ± 5.2 115.9 ± 15.1 55.5 ± 4.2 68.6 ± 10 

22:2n6 - - - - - - 

22:4n6 - 1.8 ± 0 3.3 ± 0.3 - - - 

DPAn-3 6 ± 0.4 14.7 ± 0.3 17.6 ± 1.3 16 ± 3.6 7 ± 0.6 7.1 ± 0.8 

DHA 201.1 ± 8.3 160.2 ± 2 232.7 ± 8.5 212.2 ± 12.1 110.3 ± 7.6 157.5 ± 14.5 

Σ (n-3) FA 297.8 267.1 397.9 370.7 175.1 234.3 

Σ (n-6) FA 16.3 28.7 39.9 34.0 15.6 20.7 

Σ PUFA 315.4 300.2 448.2 417.4 190.7 255.1 

mg EPA +  
DHA in 8 oz 

623.5 551.4 806.0 744.1 376.0 512.8 

oz to 1750 mg 
EPA + DHA 

22.49 25.40 17.39 18.88 37.34 27.47 
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Common name Cod, Sablefish Croaker, Atlantic 

Latin name Anoplopona fimbria 
Micropogonias 

undulatus 

Vendor NW1 NW1 SW1 SW1 MA1 

Date Oct 2012 Mar 2013 Aug 2012 Apr 2013 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, USA 
Pacific 

Ocean, USA 
California, 

USA 
Pacific 

Ocean, USA 
Atlantic 

Ocean, USA 

Fish 1 22 in, 2.5 lbs 15 in, 3.5 lbs n/a 15 in, 5 lbs 10 in, 0.54 lbs 

Fish 2 21 in, 2.3 lbs 18 in, 4 lbs n/a 13 in, 4 lbs 10 in, 0.52 lbs 

Fish 3 22.4 in, 2.6 lbs 19 in, 4.2 lbs n/a 12 in, 4 lbs 10.25 in, 0.54 lbs 

Moisture (%) 68.17 ± 0.27 74.10 ± 0.47 70.35 ± 0.61 77.26 ± 1.22 83.33 ± 0.03 

Total Fat (%) 19.59 ± 1.35 15.71 ± 0.36 16.50 ± 0.50 10.66 ± 0.95 0.91 ± 0.07 

Mercury (ppb) 77.55 ± 6.38 281.43 ± 14.12 842.62 ± 19.12 1140.02 ± 77.47 120.66 ± 8.91 

FA (mg/100 g) 
   

    

12:0 11.5 ± 0.3 7.3 ± 0 7.1 ± 0.3 4.4 ± 0.4 - 

14:0 647.2 ± 14.2 330.7 ± 7.4 450.8 ± 33.8 290.3 ± 10.5 5 ± 0.2 

16:0 2972.3 ± 44 2490.9 ± 73.4 2408.5 ± 188.6 1796.9 ± 33.7 99.3 ± 3 

18:0 420 ± 2.5 442.4 ± 36.6 484.5 ± 40.9 364.1 ± 22.3 40.4 ± 4.5 

20:0 18.6 ± 0.1 17.8 ± 0.6 28.4 ± 2.9 21.3 ± 2.3 1.4 ± 0.2 

22:0 7.9 ± 0.3 6.5 ± 0.6 12.6 ± 1.8 8.1 ± 0.7 - 

24:0 4.2 ± 0 4.9 ± 0.4 8.1 ± 0.7 6.6 ± 0.8 1.2 ± 0.2 

Σ SFA 4081.6 3300.5 3400.0 2491.7 147.2 

14:1n5 20.5 ± 0.2 16.7 ± 0.3 25.3 ± 1.4 15.6 ± 0.1 - 

16:1n7 1385.8 ± 38.8 1153.3 ± 27.1 1368 ± 96.8 893.2 ± 5.7 23.2 ± 1.4 

18:1n7 965.3 ± 13.9 942.3 ± 71.4 1082.7 ± 87.6 713 ± 31.8 15 ± 2.4 

18:1n9 4762.8 ± 51.2 4463.9 ± 378.5 4946.1 ± 385.7 3723.1 ± 141.4 43.3 ± 5.9 

20:1n9 513.5 ± 14.8 273.8 ± 7.7 743.1 ± 54.4 566.1 ± 28.8 4.1 ± 0.6 

22:1n9 75.3 ± 0.3 83.6 ± 2.9 159.9 ± 12.9 111.8 ± 8.1 - 

24:1n9 46.2 ± 5.4 89 ± 3.8 167.5 ± 14.8 144 ± 12.9 1.7 ± 0.2 

Σ MUFA 7769.4 7022.6 8492.7 6166.7 87.2 

16:2n4 91.9 ± 3.3 52 ± 0.2 36.5 ± 2.9 17.9 ± 0.1 - 

16:3n4 54.6 ± 1.8 20.9 ± 0.1 15.6 ± 1.4 4.3 ± 0.3 - 

LA 153.4 ± 3.5 120.7 ± 2.2 131 ± 10.4 91.1 ± 0.2 5 ± 0.5 

ALA 100 ± 2.6 59 ± 1.1 53.1 ± 5 32 ± 0.7 1 ± 0.1 

18:3n4 27.6 ± 0.3 18.4 ± 0.1 31.1 ± 4.5 18 ± 0.5 1.1 ± 0.1 

18:3n6 14 ± 0.9 8.1 ± 0.1 7.5 ± 0.7 4 ± 0.2 - 

SDA 235.5 ± 6.1 82.5 ± 0.1 64 ± 6.3 27.4 ± 0.1 - 

20:2n6 23.1 ± 0.6 20.8 ± 0.3 38.6 ± 3.5 22.2 ± 0.8 2.4 ± 0.4 

20:3n3 13.1 ± 0.5 12.8 ± 1.1 20.1 ± 3 11.5 ± 0.1 - 

20:3n6 8.6 ± 0.1 6.6 ± 0.1 9.3 ± 0.9 5.3 ± 0.3 1.5 ± 0.2 

20:4n3 94.1 ± 2.7 39.2 ± 0.2 37.9 ± 5.2 25.4 ± 1.5 2 ± 0.3 

ARA 93.5 ± 2.5 92.4 ± 2.5 133.7 ± 12.7 88.5 ± 0.1 33.3 ± 2.3 

EPA 1423.3 ± 38.3 565.8 ± 6.1 400.2 ± 41.5 222.2 ± 15.4 51.5 ± 3.1 

22:2n6 2.4 ± 0.4 3.1 ± 0 7.7 ± 0.1 3.9 ± 0.1 - 

22:4n6 19.9 ± 0.8 14.2 ± 1.3 26.3 ± 2.7 13.8 ± 1.5 10 ± 0.8 

DPAn-3 168.5 ± 4.8 164.8 ± 5.3 109.4 ± 14.1 58.5 ± 4.2 28.6 ± 3.8 

DHA 1137.4 ± 18.8 405.7 ± 11.5 374.6 ± 43.5 346.4 ± 17.5 126.1 ± 15.4 

Σ (n-3) FA 3171.9 1329.7 1059.2 723.4 209.1 

Σ (n-6) FA 314.9 265.9 354.1 228.9 52.2 

Σ PUFA 3660.9 1687.0 1496.5 992.5 262.4 

mg EPA +  
DHA in 8 oz 

5807.6 2203.4 1757.3 1289.5 402.6 

oz to 1750 mg 
EPA + DHA 

2.41 6.36 8.02 10.88 34.97 
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Common name Croaker, Atlantic 
Flatfish, 

American Plaice 

Latin name Micropogonias undulatus 
Hippoglossoides 

platessoides 

Vendor SE1 SE1 MA2 MA3 NE2 

Date Dec 2012 Aug 2013 July 2013 June 2013 Nov 2012 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 
Chesapeaeke 

Bay, USA 
Chesapeaeke 

Bay, USA 
Gulf of 

Maine, USA 

Fish 1 *8 in 13 in 10 in, 0.8 lbs 11.5 in, 0.8 lbs *<3 lbs 

Fish 2 *10 in 11.5 in 9 in, 0.7 lbs 12.5 in, 1.05 lbs *<3 lbs 

Fish 3 -- 13 in 9 in, 0.7 lbs 12.5 in, 1 lb *<3 lbs 

Moisture (%) 79.98 ± 0.19 74.47 ± 0.04 73.38 ± 1.25 73.42 ± 0.22 81.87 ± 0.37 

Total Fat (%) 1.93 ± 0.22 7.14 ± 0.29 4.97 ± 0.41 7.11 ± 0.44 1.22 ± 0.12 

Mercury (ppb) 140.65 ± 10.40 103.98 ± 7.14 107.28 ± 9.94 72.42 ± 3.45 46.20 ± 3.56 

FA (mg/100 g) 
   

    

12:0 - 3.4 ± 0.2 3.6 ± 0.3 3.5 ± 0.1 - 

14:0 10.3 ± 1.4 132.8 ± 5 123.3 ± 13.9 185.9 ± 8.3 59 ± 9.7 

16:0 273.5 ± 33 1672.5 ± 47.9 1291.8 ± 139.5 1959.5 ± 84.1 141.8 ± 12.7 

18:0 73.4 ± 8.1 323.4 ± 9.1 255.5 ± 27.1 390.6 ± 35.8 38 ± 2.8 

20:0 2.8 ± 0.4 16.5 ± 0.7 9.6 ± 1.1 - 1.8 ± 0.2 

22:0 1.4 ± 0.1 7.2 ± 0 5 ± 0.7 3.7 ± 0.2 - 

24:0 1.5 ± 0 4.2 ± 0.3 3 ± 0.3 3 ± 0.2 - 

Σ SFA 362.8 2160.2 1691.9 2546.3 240.6 

14:1n5 - 7.8 ± 0.1 5.2 ± 0.6 8.5 ± 0.3 - 

16:1n7 123.1 ± 17.6 901 ± 32.7 637.9 ± 79.3 1055.6 ± 55.6 30 ± 3.4 

18:1n7 30.1 ± 4.3 194.2 ± 6.6 135.8 ± 17.2 190.2 ± 8 23.4 ± 1.7 

18:1n9 135.7 ± 19.6 970.4 ± 30.2 748.8 ± 84.5 1206.8 ± 50.2 69.2 ± 2 

20:1n9 11 ± 1.8 46.1 ± 0.8 42.8 ± 5.7 58.5 ± 2.7 44.6 ± 5.9 

22:1n9 2.5 ± 0.4 10.8 ± 0.6 9.1 ± 1 9.4 ± 0.2 9.1 ± 1.3 

24:1n9 - 8.2 ± 0.5 7.2 ± 0.4 5.7 ± 0.4 4.5 ± 0.7 

Σ MUFA 302.4 2138.6 1586.7 2534.7 180.8 

16:2n4 - 17.3 ± 1.4 13 ± 1.8 16.6 ± 0.9 1.3 ± 0.1 

16:3n4 - 5.5 ± 0.4 7.8 ± 0.8 6.5 ± 0.4 - 

LA 8.1 ± 1.2 45.8 ± 0.8 50.8 ± 5.6 32.1 ± 1.2 9.4 ± 0.7 

ALA 2.1 ± 0.3 28.3 ± 0.7 27.7 ± 4 23.8 ± 0.8 4 ± 0.2 

18:3n4 2.6 ± 0.4 9.9 ± 0.6 7.9 ± 1.3 12.6 ± 1.2 2.7 ± 0.2 

18:3n6 - 5.4 ± 0.3 3.6 ± 0.5 4.9 ± 0.6 - 

SDA - 36.5 ± 1.4 52.5 ± 6 39.9 ± 1.8 5.6 ± 0.4 

20:2n6 5.1 ± 0.7 21.7 ± 0.4 19.6 ± 2.9 25 ± 1.1 2.6 ± 0.2 

20:3n3 1.2 ± 0.3 7.8 ± 0.1 7.8 ± 0.8 11.9 ± 0.4 2 ± 0.3 

20:3n6 1.9 ± 0.2 7.1 ± 3.4 5.6 ± 1.1 8.6 ± 0.6 - 

20:4n3 1.8 ± 0.3 60.5 ± 2.1 31.3 ± 3.7 38.7 ± 1.7 4.1 ± 0.3 

ARA 57.4 ± 4.2 76.2 ± 1.6 78.3 ± 7 70 ± 1.2 31.6 ± 1.6 

EPA 51.6 ± 4.6 312.7 ± 14.3 296.5 ± 32.1 321.7 ± 9.3 116.2 ± 5.2 

22:2n6 - 2 ± 0.5 1.4 ± 0.2 1.7 ± 0.1 - 

22:4n6 23.8 ± 2.7 38.7 ± 2.5 30.6 ± 4.3 30 ± 0.4 3.6 ± 0.1 

DPAn-3 40.1 ± 4.6 154.9 ± 8.2 127.8 ± 14.4 178.2 ± 4.5 18.6 ± 0.9 

DHA 164.2 ± 11.4 419.7 ± 11.8 374.3 ± 38.4 352.1 ± 6.6 102.8 ± 4.9 

Σ (n-3) FA 261.0 1020.3 917.9 966.4 253.2 

Σ (n-6) FA 96.3 196.8 189.9 172.3 47.1 

Σ PUFA 359.8 1250.0 1136.5 1174.4 304.4 

mg EPA +  
DHA in 8 oz 

489.4 1661.0 1521.2 1528.2 496.6 

oz to 1750 mg 
EPA + DHA 

28.69 8.44 9.26 9.17 28.22 
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Common name 
Flatfish, 

American Plaice 
Flatfish, English Sole Flatfish, Grey Sole 

Latin name 
Hippoglossoides 

platessoides 
Parophrys vetulus Glyptocephalus cynoglossus 

Vendor NE4 NW1 NW1 NE2 NE4 

Date Apr 2013 Sept 2012 Apr 2013 Nov 2012 May 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Maine, USA 
Pacific 

Ocean, USA 
Pacific 

Ocean, USA 
Gulf of 

Maine, USA 
North Atlantic 
Ocean, USA 

Fish 1 17 in, 3.25 lbs n/a *10 in, *0.7 lbs n/a 18 in, 1.2 lbs 

Fish 2 16.5 in, 2.6 lbs n/a *12 in, *0.8 lbs n/a 14 in, 1.1 lbs 

Fish 3 15.5 in, 2.35 lbs n/a *11 in, *0.6 lbs n/a 13 in, 1.05 lbs 

Moisture (%) 78.01 ± 0.85 80.86 ± 0.07 74.08 ± 3.00 84.76 ± 0.51 84.14 ± 0.11 

Total Fat (%) 3.72 ± 0.17 1.44 ± 0.00 1.03 ± 0.32 0.63 ± 0.07 0.76 ± 0.14 

Mercury (ppb) 26.43 ± 1.24 87.08 ± 2.01 241.36 ± 6.84 37.62 ± 3.03 48.91 ± 3.41 

FA (mg/100 g)   
 

  
 

  

12:0 - - - - - 

14:0 339.2 ± 12.3 44.6 ± 1.1 20.9 ± 3.4 5.2 ± 0.5 8.9 ± 6.2 

16:0 380.1 ± 17.9 209.2 ± 1.8 107.8 ± 8.9 75.2 ± 3.3 80.9 ± 18.8 

18:0 65.9 ± 3.6 46.1 ± 0.2 28.1 ± 1.5 20.8 ± 0.6 24.1 ± 5.6 

20:0 7.4 ± 0.5 1.3 ± 0.1 1.3 ± 0.3 - - 

22:0 2.1 ± 0.2 - - - 2.7 ± 0.1 

24:0 - - - - - 

Σ SFA 794.7 301.2 158.2 101.2 116.6 

14:1n5 3.3 ± 0.1 1.5 ± 0.1 - - - 

16:1n7 175 ± 8.2 63.9 ± 0.2 41.8 ± 7.9 12.7 ± 2 11.3 ± 7.4 

18:1n7 71.5 ± 4.2 59.9 ± 0.9 33.6 ± 5.3 16.5 ± 2.1 17.5 ± 8.4 

18:1n9 360.3 ± 21 162.2 ± 0.3 73.6 ± 10.2 20.1 ± 1.2 23.3 ± 9.1 

20:1n9 298.6 ± 34.1 23.3 ± 0.5 14.5 ± 2.5 4.6 ± 0.3 7.4 ± 4.8 

22:1n9 455.4 ± 31.9 4 ± 0 5.4 ± 1.3 - - 

24:1n9 19.1 ± 1.3 4.8 ± 2.4 6 ± 1.2 1.8 ± 0.1 1.8 ± 0.4 

Σ MUFA 1383.3 319.7 175.0 55.7 61.4 

16:2n4 6.5 ± 1.3 9.2 ± 0.4 2.3 ± 0.5 - - 

16:3n4 1.3 ± 0 3.1 ± 1.1 - - - 

LA 37.2 ± 1.9 7.8 ± 0.1 5.8 ± 0.8 3 ± 0.1 3.2 ± 0.9 

ALA 20.8 ± 1.3 3.9 ± 0 2.5 ± 0.5 - - 

18:3n4 7.9 ± 0.4 1.9 ± 0 1.7 ± 0.4 1.3 ± 0.1 - 

18:3n6 - - - - - 

SDA 14.5 ± 0.8 8.3 ± 0.2 4.5 ± 1.1 - - 

20:2n6 9.4 ± 0.9 2.6 ± 0.1 2.7 ± 0.6 2 ± 0.2 2.2 ± 1 

20:3n3 9.9 ± 0.5 1.5 ± 0.1 - - - 

20:3n6 - - - - - 

20:4n3 11.7 ± 0.6 3.9 ± 0.1 2.4 ± 0.6 1.2 ± 0.1 - 

ARA 46.9 ± 2.5 25.7 ± 0.5 23.2 ± 1.3 30.1 ± 0.5 29.7 ± 1.9 

EPA 203.6 ± 11.2 165.6 ± 1 95.2 ± 12.2 58.2 ± 2.3 60.1 ± 12.2 

22:2n6 2.7 ± 0.3 - - - - 

22:4n6 4.5 ± 1.3 4.2 ± 0.1 5.7 ± 1.2 10.1 ± 0.3 9.3 ± 1.3 

DPAn-3 39 ± 1.9 31.3 ± 0.7 26.3 ± 4.1 18.7 ± 0.8 20 ± 3.1 

DHA 149.2 ± 7.9 159.6 ± 2.3 101.2 ± 5.3 79.8 ± 0.6 77.9 ± 9.8 

Σ (n-3) FA 448.7 374.0 232.2 157.9 157.9 

Σ (n-6) FA 100.6 40.2 37.4 45.1 44.4 

Σ PUFA 565.1 428.4 273.5 204.3 202.4 

mg EPA +  
DHA in 8 oz 

800.2 737.5 445.5 313.0 312.9 

oz to 1750 mg 
EPA + DHA 

17.53 18.99 31.56 44.74 45.32 
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Common name Flatfish, Gulf Flounder Flatfish, Pacific Dover Sole 

Latin name Paralichthys albigutta Microstomus pacificus 

Vendor SE2 SE1 NW1 SW1 SW1 

Date Nov 2012 Mar 2013 Sept 2012 Aug 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 
Pacific 

Ocean, USA 
USA 

Pacific 
Ocean, USA 

Fish 1 13.75 in, 1.1 lbs 14.5 in n/a n/a n/a 

Fish 2 14.5 in, 1.2 lbs 17 in n/a n/a n/a 

Fish 3 14.25 in, 1.1 lbs 18 in n/a n/a n/a 

Moisture (%) 81.77 ± 0.01 80.90 ± 0.23 86.32 ± 0.17 85.70 ± 0.26 85.21 ± 0.12 

Total Fat (%) 0.44 ± 0.07 0.50 ± 0.11 0.59 ± 0.06 1.40 ± 0.21 0.69 ± 0.05 

Mercury (ppb) 140.68 ± 10.83 154.98 ± 14.28 123.57 ± 9.58 226.50 ± 4.79 194.23 ± 16.28 

FA (mg/100 g) 
 

  
  

  

12:0 - - - 1.1 ± 0.1 - 

14:0 1.7 ± 0.3 4 ± 1.7 10.3 ± 1.1 13.5 ± 0.2 8.8 ± 0.7 

16:0 49.7 ± 1.8 65 ± 8.6 79.2 ± 8.8 102.3 ± 5 85.5 ± 3.9 

18:0 18.9 ± 0.5 21.7 ± 2.6 25.6 ± 2 20.3 ± 1.3 18.5 ± 1.6 

20:0 - 1.3 ± 0.3 - 1.1 ± 0 - 

22:0 - - - - - 

24:0 - - - 1.8 ± 0.6 - 

Σ SFA 70.4 92.0 115.1 140.2 112.8 

14:1n5 - - - - - 

16:1n7 2.7 ± 0.1 10.4 ± 4.9 20.1 ± 2.7 20.9 ± 0.3 18.1 ± 1.7 

18:1n7 3.1 ± 0.1 6 ± 1.7 19.5 ± 2.1 14.4 ± 0.3 17 ± 1 

18:1n9 19.1 ± 0.7 22.6 ± 4.8 42.6 ± 2.3 39.6 ± 0.3 39.9 ± 4 

20:1n9 - 2.6 ± 0.4 8.6 ± 0.1 9.7 ± 0.1 6.8 ± 0.7 

22:1n9 - - 2.3 ± 0 2.8 ± 0.2 1.6 ± 0.4 

24:1n9 - 1.8 ± 0.2 2.1 ± 0.2 4.3 ± 1.7 2.3 ± 0.2 

Σ MUFA 24.9 43.4 95.3 91.7 85.6 

16:2n4 - - 6.1 ± 1 - - 

16:3n4 - - - - - 

LA 1.5 ± 0.1 2.6 ± 0.4 4 ± 0.5 4.3 ± 0.2 3.6 ± 0 

ALA - - 1.4 ± 0.3 - 1.1 ± 0 

18:3n4 - - 1.6 ± 0.2 1.8 ± 0.2 1 ± 0.1 

18:3n6 - - - - - 

SDA - - 2.2 ± 0.2 2 ± 0 1.3 ± 0.1 

20:2n6 - - 1.8 ± 0.3 1.7 ± 0 1.2 ± 0.1 

20:3n3 - - - - - 

20:3n6 - - - - - 

20:4n3 - - 1.4 ± 0.1 1.6 ± 0 1.3 ± 0 

ARA 26.6 ± 0.7 27.5 ± 1.6 21.2 ± 1.4 30.4 ± 2.6 15.5 ± 0.7 

EPA 7.6 ± 0.2 12.2 ± 2.9 59.7 ± 6.5 74.4 ± 6.3 64.2 ± 2.3 

22:2n6 - - - - - 

22:4n6 3.4 ± 0.3 5.8 ± 0.4 4.6 ± 0.6 9 ± 1.6 5.7 ± 0.6 

DPAn-3 5.2 ± 0.3 20.4 ± 3.1 18.4 ± 1.6 17.4 ± 1.6 22.7 ± 1.3 

DHA 50.2 ± 1 52.8 ± 5 94.8 ± 6.8 79.3 ± 9.6 79.1 ± 4.1 

Σ (n-3) FA 63.1 85.4 178.0 174.8 169.7 

Σ (n-6) FA 31.5 35.9 31.6 45.3 26.0 

Σ PUFA 94.6 121.3 217.2 221.9 196.7 

mg EPA +  
DHA in 8 oz 

131.1 147.4 350.4 348.8 324.9 

oz to 1750 mg 
EPA + DHA 

106.80 95.73 40.10 40.37 43.13 
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Common name 
Flatfish, Pacific 

Dover Sole 
Flatfish, Petrale Sole 

Latin name 
Microstomus 

pacificus 
Eopsetta jordani 

Vendor NW1 NW1 SW1 SW1 NW1 

Date Mar 2013 Sept 2012 Aug 2012 Apr 2013 Mar 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, USA 
Pacific 

Ocean, USA 
USA 

Pacific 
Ocean, USA 

Pacific 
Ocean, USA 

Fish 1 *9 in, *0.98 lbs 12 in, 2.4 lbs n/a n/a *12 in, *1.25 lbs 

Fish 2 *10 in, *1.2 lbs 13 in, 2.7 lbs n/a n/a *13 in, *1.5 lbs 

Fish 3 *12 in, *1.5 lbs 11.4 in, 2.2 lbs n/a n/a *14 in, *1.65 lbs 

Moisture (%) 85.18 ± 0.09 79.29 ± 0.18 80.56 ± 0.08 82.43 ± 0.79 81.97 ± 0.06 

Total Fat (%) 1.42 ± 0.03 1.27 ± 0.01 1.49 ± 0.21 1.08 ± 0.05 1.41 ± 0.24 

Mercury (ppb) 162.78 ± 3.18 64.37 ± 3.88 117.85 ± 4.99 80.51 ± 5.70 60.95 ± 3.58 

FA (mg/100 g)   
   

  

12:0 - - - - - 

14:0 19 ± 4.2 23.8 ± 0.3 27 ± 6.3 23.8 ± 2.7 27.7 ± 2.4 

16:0 109.1 ± 10.5 167.4 ± 1.4 140.8 ± 24.7 171.3 ± 8.9 175.7 ± 3.7 

18:0 38.3 ± 3.2 39.6 ± 0 36.4 ± 5.2 33.5 ± 1.1 34.9 ± 0 

20:0 1.8 ± 0.4 1.2 ± 0 1.1 ± 0.2 - 1.3 ± 0 

22:0 - - - - - 

24:0 - - - - - 

Σ SFA 168.1 232.0 205.3 228.6 239.7 

14:1n5 - - - - - 

16:1n7 25.9 ± 4 52.5 ± 0.9 41.8 ± 12 59.5 ± 9.6 61.3 ± 6.4 

18:1n7 32 ± 4.5 35.1 ± 0.1 23.9 ± 4.1 35.8 ± 5.5 36.4 ± 3.4 

18:1n9 48.8 ± 4.9 122.1 ± 1.6 76.5 ± 14.9 123.9 ± 24.9 131.2 ± 2.7 

20:1n9 10.1 ± 1.8 19.4 ± 0.8 15.8 ± 1.6 14 ± 2.4 21.5 ± 0 

22:1n9 2.3 ± 0.5 2.8 ± 0.1 1.9 ± 0.3 2.2 ± 0.5 3.2 ± 0.2 

24:1n9 3 ± 0.2 5.1 ± 0.2 4 ± 0.8 4 ± 1 5.2 ± 0.2 

Σ MUFA 122.1 236.9 163.9 239.3 258.8 

16:2n4 1.1 ± 0.1 3.3 ± 0.1 3 ± 0.6 3.5 ± 0.7 4.2 ± 0.5 

16:3n4 - 2 ± 0.1 2.4 ± 0.5 2.4 ± 0.4 3 ± 0.4 

LA 6.6 ± 1.8 6.7 ± 0.2 6.8 ± 1 6.9 ± 0.9 8 ± 0.6 

ALA 2.4 ± 0.1 3.3 ± 0 3.2 ± 0.4 3.3 ± 0.6 3.8 ± 0.5 

18:3n4 1.6 ± 0.2 1.1 ± 0.1 1.7 ± 0.4 - 1.2 ± 0 

18:3n6 - - - - - 

SDA 3.7 ± 0.8 7.3 ± 0.3 7.9 ± 1.2 7.5 ± 1.5 9 ± 1.2 

20:2n6 2.7 ± 0.2 1.3 ± 0 1.1 ± 0.2 1.4 ± 0.2 1.5 ± 0.1 

20:3n3 1.3 ± 0.2 - - - - 

20:3n6 1.2 ± 0.1 - - - - 

20:4n3 3.1 ± 0.5 2.8 ± 0.2 3.4 ± 0.4 2.6 ± 0.5 3.2 ± 0.3 

ARA 30.8 ± 2.4 13.8 ± 0.7 15.6 ± 1.4 15.7 ± 0.3 16.2 ± 0.9 

EPA 80.1 ± 10.2 95.7 ± 7.8 92.5 ± 9.6 101.5 ± 8.2 117.9 ± 7.6 

22:2n6 - - - - - 

22:4n6 9 ± 1.3 1.4 ± 0.1 2.3 ± 0.4 1.1 ± 0 1.4 ± 0.3 

DPAn-3 28 ± 3.3 27.4 ± 1.6 29.3 ± 2.9 34 ± 4.3 34.9 ± 3.1 

DHA 107.7 ± 7 164 ± 19.7 180.8 ± 13.4 186 ± 5.9 188 ± 6.6 

Σ (n-3) FA 226.3 300.5 317.1 335.0 356.8 

Σ (n-6) FA 50.4 23.1 25.7 25.1 27.1 

Σ PUFA 279.3 330.0 349.9 366.0 392.4 

mg EPA +  
DHA in 8 oz 

426.0 589.1 619.8 652.2 693.7 

oz to 1750 mg 
EPA + DHA 

33.00 23.90 22.67 21.50 20.21 
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Common name Flatfish, Rex Sole 
Flatfish, Southern 

Flounder 
Flatfish, Summer Flounder 

Latin name Glyptocephalus zachirus 
Paralichthys 
lethostigma 

Paralichthys dentatus 

Vendor NW1 NW1 SE2 MA1 GL1 

Date Sept 2012 Mar 2013 June 2013 Apr 2013 Nov 2010 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, USA 
Pacific 

Ocean, USA 
Gulf of 

Mexico, USA 
Atlantic 

Ocean, USA 
Atlantic 
Ocean 

Fish 1 14 in, 1 lb *8 in, *0.7 lbs 17.5 in, 3.5 lbs 14.5 in, 1.41 lbs 17 in, 3.25 lbs 

Fish 2 13.5 in, 1.2 lbs *8 in, *0.5 lbs 16.5 in, 2.75 lbs 12.5 in, 1.29 lbs 13 in, 3.2 lbs 

Fish 3 14.2 in, 1.1 lbs 7 in, 0.8 lbs 17 in, 3 lbs 14.5 in, 1.55 lbs 22 in, 3.8 lbs 

Moisture (%) 83.34 ± 0.13 83.81 ± 0.15 80.18 ± 0.02 79.45 ± 0.34 79.14 ± 0.24 

Total Fat (%) 0.51 ± 0.03 0.91 ± 0.16 0.38 ± 0.05 1.23 ± 0.01 0.90 ± 0.21 

Mercury (ppb) 111.29 ± 2.45 275.74 ± 19.83 246.05 ± 20.95 137.04 ± 4.60 141.17 ± 5.13 

FA (mg/100 g) 
 

    
 

  

12:0 - - - - - 

14:0 7.9 ± 0.5 10.8 ± 1.4 4 ± 1.4 29.5 ± 2.9 16.7 ± 1.9 

16:0 91.6 ± 4.8 114.6 ± 7.5 67.4 ± 9.5 191.7 ± 11.7 126.7 ± 3.9 

18:0 21.8 ± 0.1 32.9 ± 0.6 24.9 ± 3.6 51.8 ± 3.5 28.6 ± 0.3 

20:0 - - - 2.3 ± 0.2 - 

22:0 - - - 1.2 ± 0 - 

24:0 - - - - - 

Σ SFA 121.3 158.3 96.3 276.5 172.0 

14:1n5 - - - - - 

16:1n7 15.9 ± 2.3 22.4 ± 3.3 7.2 ± 3.1 47.4 ± 4.4 17.8 ± 1.6 

18:1n7 16.7 ± 0.4 25.5 ± 2 6.1 ± 1.7 30.4 ± 3.1 11.6 ± 0.6 

18:1n9 29.6 ± 1.2 40.3 ± 0.4 29.6 ± 7.4 135.6 ± 12 54.9 ± 3.8 

20:1n9 6.7 ± 0.2 10.1 ± 0.4 - 16.7 ± 1.4 18.5 ± 2 

22:1n9 - 2.1 ± 0.1 - 3.5 ± 0.3 2.1 ± 0.2 

24:1n9 1.5 ± 0.2 3.4 ± 0 2.1 ± 0.7 5.8 ± 0.1 3.5 ± 0.3 

Σ MUFA 70.4 103.8 45.0 239.3 108.4 

16:2n4 - 2.1 ± 0.4 - 1.9 ± 0.3 - 

16:3n4 - - - 1.3 ± 0.3 - 

LA 3.7 ± 0.2 7.4 ± 0.8 2.7 ± 0.5 5.6 ± 0.6 5.8 ± 0.3 

ALA - 1.8 ± 0.1 - 2.1 ± 0.3 2.1 ± 0.2 

18:3n4 1.2 ± 0.2 1.6 ± 0 - 2.7 ± 0.4 1.3 ± 0 

18:3n6 - - - - - 

SDA 1.8 ± 0 3.1 ± 0.5 - 3.3 ± 0.3 3.3 ± 0.5 

20:2n6 2 ± 0.1 3.1 ± 0.1 - 3.1 ± 0.4 1.2 ± 0 

20:3n3 - 1.1 ± 0.1 - 1.5 ± 0.2 - 

20:3n6 - - - 1.1 ± 0.1 - 

20:4n3 1.4 ± 0 1.6 ± 0.2 - 2.9 ± 0.5 2.4 ± 0.2 

ARA 20.4 ± 0.7 20 ± 0.1 31 ± 2.6 28.6 ± 2.5 14.6 ± 0.2 

EPA 71.3 ± 2.2 92.5 ± 5.4 13.3 ± 2.1 53.5 ± 6.6 29.2 ± 1.7 

22:2n6 - - - - - 

22:4n6 5.2 ± 0.2 4.6 ± 0 5.5 ± 1 9 ± 1.3 1.4 ± 0 

DPAn-3 15.2 ± 0.6 21.8 ± 0.1 12.1 ± 0.8 51.2 ± 7 19.7 ± 0.9 

DHA 102.4 ± 2.8 112.3 ± 0.2 73 ± 10.5 195.5 ± 21.5 149.9 ± 5.7 

Σ (n-3) FA 192.0 234.2 98.4 310.0 206.6 

Σ (n-6) FA 31.4 35.1 39.2 47.4 22.9 

Σ PUFA 224.6 273.0 137.6 363.4 230.8 

mg EPA +  
DHA in 8 oz 

393.8 464.5 195.7 564.8 406.3 

oz to 1750 mg 
EPA + DHA 

35.57 30.15 72.30 24.95 34.49 
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Common name Flatfish, Summer Flounder 
Flatfish, Winter 

Flounder 
Flatfish, Yellowtail 

Flounder 

Latin name Paralichthys dentatus 
Pseudopleuronectes 

americanus 
Limanda ferruginea 

Vendor GL1 MA2 MA3 NE1 NE1 

Date Aug 2012 July 2013 June 2013 Nov 2012 Nov 2012 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Massachusetts, 

USA 
Atlantic 

Ocean, USA 
Atlantic 

Ocean, USA 
Cape Cod 
Bay, USA 

Cape Cod 
Bay, USA 

Fish 1 13.5 in, 1.84 lbs n/a 14.25 in, 1 lbs 12 in, 1.3 lbs 11.5 in, 0.9 lbs 

Fish 2 15.5 in, 3.12 lbs n/a 15.5 in, 1.25 lbs 10.5 in, 1.35 lbs 11.5 in, 0.95 lbs 

Fish 3 15 in, 2.26 lbs n/a 16 in, 1.6 lbs 10 in, 0.95 lbs 10.5 in, 0.7 in 

Moisture (%) 80.59 ± 0.03 79.6 ± 0.04 79.44 ± 0.12 79.38 ± 0.33 80.57 ± 0.06 

Total Fat (%) 0.80 ± 0.03 0.52 ± 0.02 0.81 ± 0.17 1.38 ± 0.06 0.89 ± 0.06 

Mercury (ppb) 83.85 ± 6.50 76.77 ± 3.42 75.81 ± 5.48 62.67 ± 2.97 28.93 ± 0.55 

FA (mg/100 g) 
  

      

12:0 - - - - - 

14:0 5.7 ± 1.2 6 ± 0.9 9.9 ± 0.6 37.3 ± 2.5 17.2 ± 0.4 

16:0 86.4 ± 13 92.9 ± 12.4 117.7 ± 5 172.2 ± 7.5 103.7 ± 5.4 

18:0 25.9 ± 2.8 26.5 ± 2.4 30.1 ± 1.4 41.1 ± 0.6 28.2 ± 0.6 

20:0 - - - 1.3 ± 0.1 - 

22:0 - - - - - 

24:0 - - - - - 

Σ SFA 118.1 125.4 157.8 251.9 149.0 

14:1n5 - - - 1.1 ± 0.1 - 

16:1n7 9.4 ± 1.7 7.3 ± 1 12.8 ± 1.6 72.8 ± 7.1 27.5 ± 2.4 

18:1n7 7.6 ± 0.9 7.6 ± 0.8 9.7 ± 1.1 48.2 ± 4 26.2 ± 1.1 

18:1n9 32.9 ± 4 26.9 ± 2.9 40.4 ± 5.4 96.9 ± 7.4 47.1 ± 0.4 

20:1n9 3.6 ± 0.1 5.2 ± 0.5 8.5 ± 0.6 13.4 ± 1.9 5.7 ± 0.5 

22:1n9 - - 1.4 ± 0.3 2.5 ± 0.1 1 ± 0.1 

24:1n9 1.2 ± 0.2 2.9 ± 0.1 3 ± 0.7 2.2 ± 0.4 1.7 ± 0 

Σ MUFA 54.6 50.0 75.7 237.2 109.4 

16:2n4 2.3 ± 0.1 - - 1.6 ± 0 4.3 ± 0.5 

16:3n4 2.1 ± 0.3 - - 1.3 ± 0.1 1.3 ± 0.1 

LA 2.6 ± 0.3 2.4 ± 0.3 2.5 ± 0.1 12.7 ± 1.5 6.5 ± 0 

ALA - - - 8.3 ± 1.2 2.8 ± 0.4 

18:3n4 1 ± 0 - 1.1 ± 0.1 3.8 ± 0.9 2.4 ± 0.2 

18:3n6 - - - - - 

SDA - 1.4 ± 0.2 2 ± 0.3 34.6 ± 9.6 16.2 ± 3.5 

20:2n6 - - - 8.1 ± 1.5 3.7 ± 0.4 

20:3n3 - - - 4.1 ± 1 1.7 ± 0.3 

20:3n6 - - - 1.3 ± 0.1 - 

20:4n3 - 1.1 ± 0.1 2.2 ± 1.3 10.3 ± 2.4 6.4 ± 0.6 

ARA 19.9 ± 1.6 13.9 ± 1.2 20.4 ± 4.3 36.7 ± 1.3 17 ± 0.3 

EPA 18.3 ± 1.3 18.3 ± 2 29.6 ± 1.8 179.2 ± 36.7 120.1 ± 2.2 

22:2n6 - - - - - 

22:4n6 4.1 ± 0.2 1.7 ± 0.2 2.4 ± 0.4 8.2 ± 1.8 4.8 ± 0.3 

DPAn-3 17.1 ± 0.7 18.2 ± 2 24 ± 0.7 36.3 ± 6.2 24.3 ± 0.9 

DHA 117.5 ± 3.8 147.3 ± 13.5 170.7 ± 3.7 194.4 ± 37.5 132.4 ± 0.2 

Σ (n-3) FA 152.9 186.3 228.5 467.3 303.8 

Σ (n-6) FA 26.6 17.9 25.3 66.9 32.1 

Σ PUFA 184.9 204.3 254.9 540.9 343.9 

mg EPA +  
DHA in 8 oz 

308.0 375.6 454.3 847.4 572.5 

oz to 1750 mg 
EPA + DHA 

45.50 37.44 30.83 16.85 24.46 
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Common name 
Flatfish, Yellow- 

tail Flounder 
Grouper (unspecified) Grouper, Gag 

Latin name 
Limanda 

ferruginea 
Epiniphelus spp. Mycteroperca microlepis 

Vendor NE2 NE1 NE5 SW1 SE1 SE2 

Date May 2013 Dec 2012 June 2013 Mar 2013 Sept 2012 June 2013 

Farm/Wild Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Maine, USA 
El 

Salvador 
Gulf of Mexico, 

Mexico 
USA 

Gulf of 
Mexico, USA 

Gulf of 
Mexico, USA 

Fish 1 n/a n/a n/a n/a *12 lbs 31.5 in, 10 lbs 

Fish 2 n/a n/a n/a n/a *12 lbs 30.5 in, 9.8 lbs 

Fish 3 n/a n/a   n/a *12 lbs 34.5 in, 14 lbs 

Moisture (%) 84.22 ± 0.29 79.78 ± 0.10 78.36 ± 1.62 80.46 ± 0.28 80.32 ± 0.16 78.85 ± 0.48 

Total Fat (%) 0.70 ± 0.04 0.97 ± 0.03 1.99 ± 0.08 1.07 ± 0.02 0.56 ± 0.03 0.52 ± 0.01 

Mercury (ppb) 59.34 ± 4.29 74.23 ± 5.60 365.37 ± 19.44 165.64 ± 9.49 541.71 ± 26.14 476.86 ± 13.59 

FA (mg/100 g)   
  

  
 

  

12:0 - - - - - - 

14:0 12.1 ± 1.6 16.8 ± 2.9 67.6 ± 3.1 33.8 ± 2.6 4.2 ± 1.6 4.2 ± 0.7 

16:0 83.6 ± 5.4 132.6 ± 9.4 389.4 ± 9 190.7 ± 7.3 71.3 ± 4.4 68 ± 0.4 

18:0 23.3 ± 0.8 45.3 ± 0.8 110.4 ± 1.2 51.7 ± 2.5 35.9 ± 0.7 33.3 ± 0.8 

20:0 - 2.4 ± 0.2 5.6 ± 0.1 1.9 ± 0.2 - - 

22:0 - 1.3 ± 0.1 2.8 ± 0.1 1 ± 0 - - 

24:0 - 1.3 ± 0.4 1.8 ± 0.1 - - - 

Σ SFA 119.0 199.7 577.7 279.2 111.4 105.6 

14:1n5 - - 1.1 ± 0.2 - - - 

16:1n7 17.4 ± 2.5 28.2 ± 2.8 134.1 ± 3.8 60.9 ± 4.6 7.5 ± 1.8 11.4 ± 0.8 

18:1n7 15.8 ± 0.8 12.3 ± 0.8 60.8 ± 1.2 24.7 ± 2.5 7 ± 0.6 7.3 ± 0.2 

18:1n9 42.6 ± 3.2 65.6 ± 3 367.4 ± 4.5 163.7 ± 15.5 44.2 ± 3.7 40.1 ± 1.5 

20:1n9 15.7 ± 1.1 6 ± 0.5 39.2 ± 0.8 15.5 ± 2.6 2 ± 0.4 2.2 ± 0 

22:1n9 5.7 ± 1 3.7 ± 0.4 7.4 ± 0.3 3.7 ± 0.2 - - 

24:1n9 3.5 ± 0.2 3.8 ± 1.5 9.7 ± 0 4.6 ± 0.6 1.6 ± 0.1 2.3 ± 0.1 

Σ MUFA 100.7 119.6 619.7 273.2 62.2 63.2 

16:2n4 - - 4.2 ± 0.2 1.9 ± 0.3 2.1 ± 0.2 - 

16:3n4 - - 1.8 ± 0.1 1.1 ± 0.1 1.7 ± 0.2 - 

LA 4.3 ± 0.3 5.7 ± 0.1 20.6 ± 0.2 10.6 ± 1.2 3.9 ± 0.1 3.7 ± 0.1 

ALA 1.3 ± 0.1 1.2 ± 0.1 9.3 ± 0.1 4.6 ± 0.8 - - 

18:3n4 1.5 ± 0.2 1.3 ± 0 5.7 ± 0 1.6 ± 0.2 - - 

18:3n6 - - 1.5 ± 0.1 - - - 

SDA 2.7 ± 0.3 - 6 ± 0.1 3.3 ± 0.8 - - 

20:2n6 1.1 ± 0.1 2.3 ± 0.1 6 ± 0.1 2.5 ± 0.4 1.3 ± 0.1 1 ± 0 

20:3n3 - - 3.8 ± 0 1.2 ± 0.2 - - 

20:3n6 - 1.1 ± 0 3.7 ± 0.1 1.7 ± 0.2 - - 

20:4n3 1.9 ± 0.2 1.6 ± 0.2 11 ± 0.3 4.8 ± 1.1 - - 

ARA 12.4 ± 0.5 29.5 ± 0.8 57.6 ± 2.1 26.6 ± 2.5 33.4 ± 0.5 27.1 ± 1.4 

EPA 86.7 ± 2 20.5 ± 0.2 79.9 ± 4.1 38.9 ± 7.3 9.2 ± 0.1 14.3 ± 0.3 

22:2n6 - - - - - - 

22:4n6 - 7.9 ± 0.4 15.2 ± 0.3 7.3 ± 0.3 8.6 ± 0.8 5.5 ± 0.2 

DPAn-3 13.4 ± 1.2 17.7 ± 0.4 57.1 ± 2.9 36.9 ± 7.5 9.6 ± 0.9 9.1 ± 0.5 

DHA 149.1 ± 7.4 140.1 ± 2.4 261 ± 20.7 134.9 ± 26.4 104.4 ± 0.9 111.5 ± 5.2 

Σ (n-3) FA 255.1 181.1 428.1 224.6 123.2 134.9 

Σ (n-6) FA 17.9 46.5 104.6 48.7 47.2 37.3 

Σ PUFA 274.5 228.9 544.4 277.9 174.2 172.2 

mg EPA +  
DHA in 8 oz 

534.7 364.1 773.1 394.1 257.6 285.2 

oz to 1750 mg 
EPA + DHA 

26.21 38.45 18.16 36.21 54.35 49.14 
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Common name Grouper, Red 
Grouper, 

Yellowedge 

Latin name Epinephelus morio 
Hyporthodus 
flavolimbatus 

Vendor GL1 GL1 SE3 SE2 SE1 

Date Oct 2010 Aug 2012 Oct 2012 June 2013 May 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of Mexico, 

Florida 
Gulf of Mexico Honduras 

Gulf of Mexico, 
Mexico 

Gulf of 
Mexico, USA 

Fish 1 19 in, 5.75 lbs 17.5 in, 5.45 lbs 9.5 lbs 24.5 in, 8.5 lbs 21 in 

Fish 2 17 in, 5.4 lbs 17.75 in, 4.94 lbs 9.5 lbs 23.5 in, 7.5 lbs 21 in 

Fish 3 17 in, 5.45 lbs 18 in, 3.58 lbs 9.5 lbs 25.75 in, 9.7 lbs 20 in 

Moisture (%) 79.67 ± 0.45 79.34 ± 0.20 78.74 ± 0.44 80.57 ± 0.20 80.56 ± 0.17 

Total Fat (%) 1.26 ± 0.04 1.10 ± 0.05 0.73 ± 0.14 0.73 ± 0.13 0.55 ± 0.02 

Mercury (ppb) 237.22 ± 17.68 426.58 ± 16.57 679.09 ± 19.40 912.23 ± 30.92 725.72 ± 53.98 

FA (mg/100 g) 
   

    

12:0 - - - - - 

14:0 11.2 ± 0 8.1 ± 0.4 15.6 ± 3.6 23.1 ± 7.1 3.9 ± 0.9 

16:0 124.1 ± 2.6 92.7 ± 1.1 123.5 ± 12 117 ± 24.5 82.4 ± 2.5 

18:0 46.3 ± 0.7 40.9 ± 0.2 45 ± 3.7 44.8 ± 6.7 29.2 ± 0.5 

20:0 1.1 ± 0 1.3 ± 0.1 - 2.2 ± 0.5 - 

22:0 - - - 1.6 ± 0.4 - 

24:0 - 1.2 ± 0.1 - 2 ± 0.4 - 

Σ SFA 182.7 144.3 184.1 190.7 115.5 

14:1n5 - - - - - 

16:1n7 31.3 ± 1.3 19.8 ± 1.2 22.2 ± 5.3 30.5 ± 8.5 11.4 ± 1.8 

18:1n7 11.3 ± 0.3 10 ± 0.3 9.8 ± 2.1 15.1 ± 3.2 7.2 ± 0.6 

18:1n9 61.1 ± 2.1 57.5 ± 0.7 53.4 ± 4.6 63.2 ± 12.9 46.4 ± 5.1 

20:1n9 3.6 ± 0.1 3.3 ± 0.2 3 ± 0.8 6.3 ± 1.6 5.3 ± 0.9 

22:1n9 - - - 1.5 ± 0.3 - 

24:1n9 2.2 ± 0 2.8 ± 0.3 1.8 ± 0.2 4.9 ± 0.8 3 ± 0.6 

Σ MUFA 109.5 93.3 90.2 121.4 73.3 

16:2n4 - - 2.1 ± 0.2 - - 

16:3n4 - - 1.8 ± 0.6 - - 

LA 4.3 ± 0 4.6 ± 0 5.4 ± 1 5.1 ± 0.7 2.7 ± 0.2 

ALA - - 2 ± 0.5 - - 

18:3n4 1 ± 0 1.2 ± 0 1 ± 0 1.6 ± 0.3 - 

18:3n6 - - 2.3 ± 0.8 - - 

SDA - - 3.8 ± 1.5 - - 

20:2n6 1.5 ± 0 1.5 ± 0 1.3 ± 0.3 1.9 ± 0.4 1.2 ± 0.1 

20:3n3 - - - - - 

20:3n6 - 1.2 ± 0 2.5 ± 0.6 2.2 ± 0.3 - 

20:4n3 1.2 ± 0 1.1 ± 0 1.7 ± 0.6 1.7 ± 0.3 - 

ARA 31 ± 1.3 32 ± 0.1 52.5 ± 7 37 ± 2.4 21.4 ± 0.3 

EPA 14.8 ± 0.5 11.5 ± 0.2 10.3 ± 3.4 15.9 ± 1.3 11.7 ± 0.5 

22:2n6 - - - - - 

22:4n6 8.2 ± 0.2 9.9 ± 0.2 11.5 ± 3 14 ± 2 6.2 ± 0.6 

DPAn-3 13.9 ± 0.5 13.9 ± 0.5 7 ± 2.3 27 ± 3.7 12.5 ± 1.2 

DHA 111.5 ± 4.1 120.6 ± 1.1 32.9 ± 7.1 82.3 ± 5 122.7 ± 2.3 

Σ (n-3) FA 141.5 147.1 57.8 126.9 146.9 

Σ (n-6) FA 45.0 49.2 75.6 60.2 31.4 

Σ PUFA 187.4 197.5 138.4 188.7 178.4 

mg EPA +  
DHA in 8 oz 

286.6 299.6 98.1 222.7 304.9 

oz to 1750 mg 
EPA + DHA 

48.88 46.74 146.95 63.00 45.94 
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Common name Haddock Hake, Silver 

Latin name Melanogrammus aeglefinus Merluccius bilinearis 

Vendor NE2 NE3 NE4 NE2 NE2 NE4 

Date Nov 2012 Oct 2012 May 2013 May 2013 Nov 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Maine, USA 
Iceland Gulf of Maine Norway 

Gulf of 
Maine, USA 

Gulf of Maine 

Fish 1 21 in, 6.1 lbs n/a 20 in, 2.95 lbs n/a *28 in, *6 lbs 17 in, 3.1 lbs 

Fish 2 21 in, 4 lbs n/a 17 in, 1.8 lbs n/a *30 in, *8 lbs 17.5 in, 3.2 lbs 

Fish 3 26 in, 5.3 lbs n/a 19 in, 2.6 lbs n/a *25 in, *4 lbs 16.5 in, 2.65 lbs 

Moisture (%) 82.3 ± 0.07 81.67 ± 0.09 82.74 ± 0.14 81.59 ± 0.20 83.27 ± 0.07 82.32 ± 0.02 

Total Fat (%) 0.55 ± 0.05 0.50 ± 0.06 0.57 ± 0.03 0.61 ± 0.11 1.03 ± 0.08 0.58 ± 0.01 

Mercury (ppb) 40.10 ± 2.17 32.68 ± 0.99 86.58 ± 2.22 92.79 ± 1.75 74.21 ± 1.13 98.10 ± 5.05 

FA (mg/100 g) 
   

  
 

  

12:0 - - - - - - 

14:0 3.4 ± 0.6 5.4 ± 1.2 3.9 ± 0.2 3.4 ± 0.2 6.2 ± 0.2 2.1 ± 0.1 

16:0 84.6 ± 3.6 79.4 ± 5.3 56.7 ± 2.2 82.8 ± 1.7 83.9 ± 9 92.1 ± 2.4 

18:0 24.2 ± 0.7 18.7 ± 0.9 17.5 ± 0.6 25.2 ± 0.4 22.6 ± 1.8 27.4 ± 0.4 

20:0 - - - - - - 

22:0 1.1 ± 0.1 - - - - - 

24:0 - - - - - - 

Σ SFA 113.3 103.5 78.1 111.4 112.7 121.7 

14:1n5 - - - - - - 

16:1n7 5.2 ± 0.3 6.6 ± 2.6 2.8 ± 0 4.4 ± 0 8.1 ± 0.1 3 ± 0 

18:1n7 16.6 ± 1 14.7 ± 1.9 12.4 ± 0.3 17.9 ± 1.4 12.4 ± 0.3 7.4 ± 0.1 

18:1n9 27.8 ± 1.3 30.8 ± 9.9 16.2 ± 0.4 30.9 ± 2.8 42.3 ± 1.7 27.1 ± 0.5 

20:1n9 1.9 ± 0.1 8 ± 1.4 2.7 ± 0 3.2 ± 0.6 20.6 ± 0.8 7.4 ± 0.1 

22:1n9 - - - - - 2.2 ± 0.1 

24:1n9 - 2.2 ± 0.1 1.7 ± 0.1 3.4 ± 0 2.1 ± 0.6 2.6 ± 0.1 

Σ MUFA 51.5 62.3 35.7 59.9 85.6 49.7 

16:2n4 - - - - - - 

16:3n4 - - - - - - 

LA 2.3 ± 0.2 3 ± 0.4 2.3 ± 0.1 2.8 ± 0.3 4.7 ± 0.3 3 ± 0.1 

ALA - 1.3 ± 0.3 - - 1.6 ± 0.1 - 

18:3n4 - - - - - - 

18:3n6 - - - - - - 

SDA 1.3 ± 0.1 3.1 ± 0.5 1.2 ± 0.1 - 1.8 ± 0 - 

20:2n6 1.6 ± 0 - - - - - 

20:3n3 2.6 ± 0.4 - - - - - 

20:3n6 - - - - - - 

20:4n3 1.6 ± 0.1 2.1 ± 0.2 1.4 ± 0 1.3 ± 0.1 2 ± 0.1 1.2 ± 0 

ARA 12.3 ± 0.8 11 ± 0.2 15.2 ± 0.5 16.2 ± 0.6 6.9 ± 0.5 8.6 ± 0.1 

EPA 47.9 ± 2.8 65 ± 2.6 80.9 ± 1.5 82.4 ± 0.2 38.1 ± 3 33.2 ± 0.2 

22:2n6 5 ± 2.4 - - - - - 

22:4n6 2.2 ± 0.1 1.2 ± 0.1 1.2 ± 0.1 2.1 ± 0.1 - - 

DPAn-3 8.9 ± 0.6 9.4 ± 0.4 8.5 ± 0.5 10.6 ± 0.6 7.1 ± 0.5 7.2 ± 0.3 

DHA 115.6 ± 2.3 142.5 ± 3.8 75.3 ± 2.7 105.7 ± 4.9 162.3 ± 18.9 193.4 ± 0.3 

Σ (n-3) FA 177.9 223.4 167.4 200.0 213.0 234.9 

Σ (n-6) FA 23.3 15.2 18.7 21.1 11.6 11.6 

Σ PUFA 201.3 238.6 186.1 221.1 224.5 246.4 

mg EPA +  
DHA in 8 oz 

370.9 470.6 354.3 426.6 454.7 513.8 

oz to 1750 mg 
EPA + DHA 

37.77 29.77 39.53 32.84 30.98 27.25 
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Common name Halibut, Alaskan 

Latin name Hippoglossus stenolepis 

Vendor GL1 GL1 NW1 NE1 NE4 

Date Oct 2010 Aug 2012 Oct 2012 Nov 2012 May 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific Ocean, 

Canada 
Alaska, USA 

Pacific 
Ocean, USA 

Southeast 
Alaska, USA 

Pacific 
Ocean, USA 

Fish 1 27 in, 12.2 lbs 27.5 in, 19.08 lbs 36 in, 10 lbs 33 in, 19.5 lbs 27.5 in, 10.5 lbs 

Fish 2 29 in, 12 lbs 23.5 in, 11.4 lbs 37.5 in, 12 lbs 28 in, 17.2 lbs 27.9 in, 11.2 lbs 

Fish 3 25 in, 11 lbs 23 in, 12.56 lbs 38 in, 11.5 lbs 32 in, 18.1 lbs 27.5 in, 10.7 lbs 

Moisture (%) 81.36 ± 0.18 81.57 ± 0.38 82.39 ± 0.11 79.42 ± 0.21 82.86 ± 0.17 

Total Fat (%) 1.39 ± 0.06 0.74 ± 0.03 0.63 ± 0.06 0.88 ± 0.03 1.21 ± 0.01 

Mercury (ppb) 168.99 ± 4.12 252.88 ± 4.82 204.78 ± 16.41 258.74 ± 20.47 103.18 ± 1.89 

FA (mg/100 g) 
    

  

12:0 - - - - - 

14:0 22.1 ± 0.6 8.2 ± 1.3 10 ± 1.9 17.1 ± 2 20.3 ± 2 

16:0 102.4 ± 3.4 65.2 ± 4.8 63.9 ± 9.5 91.6 ± 7.6 94 ± 1.2 

18:0 31.1 ± 1.3 23.6 ± 1 17.9 ± 2 28.6 ± 1.3 30.1 ± 2.2 

20:0 - - - - 1.1 ± 0.1 

22:0 - - - - - 

24:0 - - - - - 

Σ SFA 155.7 97.0 91.8 137.3 145.5 

14:1n5 - - - - - 

16:1n7 24.9 ± 0.1 11.4 ± 1.5 15.9 ± 3.7 23.6 ± 3.6 18.9 ± 2.9 

18:1n7 23.6 ± 1.1 18.3 ± 1 16.8 ± 3 21 ± 2.3 19.7 ± 0.5 

18:1n9 61.7 ± 2.7 41.8 ± 5.6 38.2 ± 7.8 54.5 ± 12.7 54.7 ± 1.2 

20:1n9 14 ± 1.1 10.9 ± 0.5 8.9 ± 1.7 21.8 ± 7.8 32.5 ± 2.5 

22:1n9 3.2 ± 0 1.7 ± 0.2 1.9 ± 0.5 3.1 ± 0.4 30.2 ± 1.3 

24:1n9 4.5 ± 0.2 3.6 ± 0.5 2.8 ± 0.1 4.4 ± 0.3 5.5 ± 0.2 

Σ MUFA 131.9 87.6 84.5 128.4 161.4 

16:2n4 1.5 ± 0 - - 1.5 ± 0.1 1.2 ± 0.3 

16:3n4 - - - - - 

LA 5.9 ± 0 6.7 ± 3.8 5.4 ± 1 4.2 ± 0.5 7.9 ± 0.5 

ALA 1.9 ± 0.1 1.4 ± 0.6 - 1.2 ± 0.2 2.9 ± 0.3 

18:3n4 1.1 ± 0.1 - - 1.4 ± 0.1 1.6 ± 0.2 

18:3n6 - - - - - 

SDA 3.7 ± 0 2.1 ± 0.3 1.7 ± 0.4 3.5 ± 0.7 5.3 ± 1.7 

20:2n6 1.4 ± 0 1.2 ± 0.3 - 1.1 ± 0.1 1.6 ± 0.2 

20:3n3 - - - - - 

20:3n6 - - - - - 

20:4n3 2.8 ± 0.1 2.4 ± 0.2 1.9 ± 0.3 2.5 ± 0.3 4.2 ± 0 

ARA 18.1 ± 1 15.7 ± 0 10 ± 1.1 13.8 ± 0.5 11.6 ± 1 

EPA 76.2 ± 3.6 61.4 ± 1.4 43 ± 8 77 ± 4.7 72.7 ± 0.8 

22:2n6 - - 2.2 ± 0.4 - - 

22:4n6 1.4 ± 0.1 1.2 ± 0 - - - 

DPAn-3 13.7 ± 0.9 13.9 ± 0.4 10.6 ± 0.7 19 ± 1 18.4 ± 0.9 

DHA 144.2 ± 9.9 129.3 ± 0.7 111.6 ± 15.6 163.7 ± 5.3 192.7 ± 16.2 

Σ (n-3) FA 242.4 210.6 168.9 266.8 296.1 

Σ (n-6) FA 26.8 24.8 17.6 19.0 21.1 

Σ PUFA 271.8 235.4 186.5 288.7 320.1 

mg EPA +  
DHA in 8 oz 

499.7 432.6 350.8 545.8 602.1 

oz to 1750 mg 
EPA + DHA 

28.07 32.37 40.38 25.68 23.30 
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Common name Halibut, Alaskan 

Latin name Hippoglossus stenolepis 

Vendor NW1 SE2 SE1 SW1 SW1 

Date Mar 2013 Nov 2012 Apr 2013 Aug 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
North Pacific 
Ocean, USA 

USA Alaska, USA Alaska, USA 
Pacific 

Ocean, USA 

Fish 1 26 in, 13 lbs 37 lbs n/a *20+ lbs 50 in 

Fish 2 27 in, 15 lbs 33 lbs n/a *20+ lbs 25 in, 12 lbs 

Fish 3 15 in, 12.5 lbs 36 lbs n/a *20+ lbs 27 in, 15 lbs 

Moisture (%) 83.46 ± 0.38 76.35 ± 0.44 80.89 ± 0.12 75.55 ± 0.16 76.88 ± 0.97 

Total Fat (%) 0.91 ± 0.01 1.77 ± 0.2 1.14 ± 0.08 0.92 ± 0.13 6.71 ± 0.64 

Mercury (ppb) 100.29 ± 7.90 130.75 ± 10.96 342.45 ± 9.27 152.46 ± 8.93 609.45 ± 55.69 

FA (mg/100 g) 
    

  

12:0 - - - - 4.5 ± 0.4 

14:0 19.2 ± 2.9 46.7 ± 9.4 17.7 ± 0.6 10.5 ± 2.8 308.1 ± 28.7 

16:0 100.2 ± 7.1 165.6 ± 22.2 96.4 ± 9 93.4 ± 13.4 774.6 ± 69.9 

18:0 28.3 ± 1.9 56.8 ± 4.9 31.8 ± 3.1 35.5 ± 3.1 121.8 ± 11.6 

20:0 1.1 ± 0.1 1.7 ± 0.2 1.2 ± 0.1 - 7 ± 0.4 

22:0 - - - - 2.3 ± 0.2 

24:0 - - - - 1.3 ± 0 

Σ SFA 148.7 270.8 147.0 139.4 1219.5 

14:1n5 - - - - 8.3 ± 1 

16:1n7 17.3 ± 2.1 39.1 ± 6.9 27.1 ± 1.6 27.5 ± 8.5 539.7 ± 48.3 

18:1n7 13.3 ± 1.5 41.1 ± 5.4 28.8 ± 2.1 25.8 ± 5.3 240.1 ± 24.7 

18:1n9 37.7 ± 3.7 172.6 ± 28.2 79.8 ± 7.6 67 ± 17.4 1499 ± 136 

20:1n9 12.9 ± 1 32.2 ± 5.1 22.5 ± 1.9 9.6 ± 2.5 354.3 ± 160.4 

22:1n9 1.4 ± 0.2 28.5 ± 5.4 6 ± 0.6 1.7 ± 0.6 139.6 ± 15.7 

24:1n9 5.3 ± 0.4 2.8 ± 1.7 4.9 ± 0.2 1.6 ± 0.5 64.6 ± 7.2 

Σ MUFA 87.9 316.3 169.0 133.2 2845.6 

16:2n4 1.3 ± 0.2 8.5 ± 1.3 - 3 ± 0.7 24 ± 2.2 

16:3n4 - 3.5 ± 0.5 - - 9.3 ± 0.9 

LA 8.4 ± 0.9 13.1 ± 1.9 5.8 ± 0.5 3.7 ± 0.5 79.6 ± 5.9 

ALA 3.1 ± 0.4 5.5 ± 0.9 1.5 ± 0.1 - 36.1 ± 2.9 

18:3n4 1.5 ± 0.1 3.7 ± 0.7 1.3 ± 0.1 1.2 ± 0.2 13.8 ± 1.5 

18:3n6 - - - - 6 ± 0.4 

SDA 7.2 ± 0.9 11.1 ± 1.9 2.3 ± 0 1.5 ± 0.4 58.4 ± 4.5 

20:2n6 1.2 ± 0.1 4.7 ± 0.7 2 ± 0.2 2.2 ± 0.5 17.2 ± 1.6 

20:3n3 - 1.8 ± 0.3 1.2 ± 0.1 - 8.8 ± 0.8 

20:3n6 - 1.4 ± 0.2 - - 3.9 ± 0.3 

20:4n3 4.1 ± 0.5 8.8 ± 1 3.3 ± 0.3 1.6 ± 0.3 28.1 ± 2.3 

ARA 9.5 ± 0.6 18.6 ± 0.6 24.7 ± 2.4 24.2 ± 1.4 35 ± 1.9 

EPA 90.5 ± 8.8 144.9 ± 11.7 95.1 ± 8.2 78.2 ± 7.4 162 ± 8.7 

22:2n6 - - - - 4.6 ± 0.5 

22:4n6 - 1.7 ± 0.2 1.8 ± 0.2 2.6 ± 0.4 5.7 ± 0.3 

DPAn-3 14 ± 0.1 30.8 ± 2.7 16.4 ± 1.6 18.8 ± 2.5 48.7 ± 2.4 

DHA 156.9 ± 9.9 250.3 ± 7.1 137.2 ± 14.3 141.1 ± 5 231.4 ± 2.1 

Σ (n-3) FA 275.8 453.3 256.9 241.2 573.5 

Σ (n-6) FA 19.2 39.6 34.3 32.6 151.9 

Σ PUFA 297.9 508.5 292.5 278.0 772.5 

mg EPA +  
DHA in 8 oz 

561.0 896.3 526.7 497.3 892.2 

oz to 1750 mg 
EPA + DHA 

25.03 15.64 26.71 28.20 15.70 
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Common name Halibut, California 
Mackerel, 

King 
Mackerel, Spanish 

Latin name Paralichthys californicus 
Scomeromorus 

cavalla 
Scomberomorus 

maculatus 

Vendor SW1 SW1 SE1 SE1 SE1 

Date Aug 2012 Mar 2013 Oct 2012 Oct 2012 Mar 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
California, 

USA 
Pacific 

Ocean, USA 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 

Fish 1 n/a n/a n/a 20 in 16 in 

Fish 2 n/a n/a n/a 15 in 16.5 in 

Fish 3 n/a n/a n/a 16 in 15 in 

Moisture (%) 77.94 ± 0.05 78.92 ± 0.10 76.48 ± 0.21 75.33 ± 0.28 77.21 ± 0.22 

Total Fat (%) 0.78 ± 0.06 0.46 ± 0.01 1.34 ± 0.07 4.16 ± 0.23 3.48 ± 0.16 

Mercury (ppb) 31.95 ± 0.67 88.11 ± 3.22 1424.98 ± 14.75 414.46 ± 20.28 318.15 ± 2.69 

FA (mg/100 g) 
 

    
 

  

12:0 - - - - - 

14:0 11.6 ± 1.5 5.6 ± 0.1 23.1 ± 1.8 74.4 ± 6.4 40.9 ± 3.1 

16:0 103.8 ± 9.5 68.3 ± 0.8 299 ± 36.8 969.1 ± 59.8 746.2 ± 38.9 

18:0 33.5 ± 3.4 22.9 ± 0.8 120.7 ± 16.4 309.9 ± 15.4 266.1 ± 10.7 

20:0 - - 3.9 ± 0.5 10.7 ± 0.5 14.9 ± 0.6 

22:0 - - 3.5 ± 0.5 10.5 ± 0.3 12.1 ± 0.8 

24:0 - - 3.4 ± 0.5 11.1 ± 0.3 16.5 ± 0.5 

Σ SFA 148.9 96.8 453.5 1385.8 1096.6 

14:1n5 - - - - - 

16:1n7 16.9 ± 2 9.5 ± 0 49.5 ± 2.4 145.7 ± 9.6 114.3 ± 6.8 

18:1n7 11.6 ± 1.5 6.3 ± 0.2 38 ± 1.6 109.6 ± 5.8 70 ± 4 

18:1n9 44.1 ± 5.9 25.3 ± 0.1 194.4 ± 10 712.8 ± 39.1 886.8 ± 45.8 

20:1n9 6.8 ± 0.7 1.6 ± 0 9.2 ± 1.6 30.5 ± 2.2 33.4 ± 3.3 

22:1n9 1.3 ± 0.2 - 1.9 ± 0.3 6.5 ± 0.4 10 ± 0.6 

24:1n9 - 1.5 ± 0 6.4 ± 0.4 10.2 ± 1.9 27.4 ± 0.8 

Σ MUFA 80.7 44.2 299.5 1015.2 1141.9 

16:2n4 1.2 ± 0.1 - 1.3 ± 0 5.4 ± 0.6 1.9 ± 0.2 

16:3n4 - - - 5 ± 0.4 - 

LA 5.1 ± 0.6 3.1 ± 0.2 12.9 ± 1.6 33.7 ± 2.2 36.1 ± 2.5 

ALA 1.7 ± 0.2 - 4.9 ± 0.5 23.9 ± 0.9 5.7 ± 0.7 

18:3n4 1.2 ± 0.1 - 1.9 ± 0 7.8 ± 0.6 4.7 ± 0.2 

18:3n6 - - 1.3 ± 0.2 3.7 ± 0.2 2.6 ± 0.3 

SDA 2.4 ± 0.3 - 3.3 ± 0.1 16.2 ± 0.7 6.6 ± 0.5 

20:2n6 1.1 ± 0.1 - 2.2 ± 0.1 5.5 ± 0 4.1 ± 0.2 

20:3n3 - - - 3.2 ± 0.2 1.2 ± 0.1 

20:3n6 - - 2.4 ± 0.4 4.9 ± 0.3 2.2 ± 0.1 

20:4n3 2 ± 0.3 - 2.7 ± 0.2 7.2 ± 0.6 2.6 ± 0.4 

ARA 14.4 ± 1.1 17.2 ± 0.7 47.3 ± 7.1 78.9 ± 3.2 58.6 ± 2.7 

EPA 30 ± 3.3 19.3 ± 0.6 42.2 ± 5 133.1 ± 6.4 70.6 ± 5.9 

22:2n6 - - - - - 

22:4n6 2.1 ± 0.1 2.5 ± 0.1 8.2 ± 1 18.8 ± 0.8 12.2 ± 1 

DPAn-3 22.9 ± 2.1 17.8 ± 0.9 19.8 ± 2.5 46.6 ± 2.4 28.3 ± 1.9 

DHA 182.1 ± 11 95.6 ± 4.7 185.9 ± 28.8 550 ± 20.1 371.1 ± 21.7 

Σ (n-3) FA 241.1 132.7 258.9 780.1 485.9 

Σ (n-6) FA 22.7 22.8 74.3 145.6 115.8 

Σ PUFA 266.1 155.4 336.4 943.8 608.3 

mg EPA +  
DHA in 8 oz 

481.1 260.6 517.4 1549.3 1001.6 

oz to 1750 mg 
EPA + DHA 

29.17 53.78 27.36 9.04 14.01 
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Common name Mahi Mahi 

Latin name Coryphaena hippurus 

Vendor GL1 GL1 NW1 NE1 NE3 

Date Nov 2010 Aug 2012 Oct 2012 Nov 2012 Oct 2012 

Farm/Wild Wild Wild Wild Wild Wild 

Location Costa Rica Panama 
Pacific 

Ocean, Peru 
Pacific Ocean, 

Costa Rica 
Ecuador 

Fish 1 41 in, 23.1 lbs 39 in, 16.4 lbs n/a 38 in, 13.2 lbs 9 lbs 

Fish 2 40 in, 22.5 lbs 37 in, 14.56 lbs n/a 38 in, 13.8 lbs 11.5 lbs 

Fish 3 42 in, 23.6 lbs 39.5 in, 16.38 lbs n/a 35 in, 10.8 lbs 9.5 lbs 

Moisture (%) 78.96 ± 0.08 79.35 ± 0.06 79.70 ± 0.11 79.07 ± 0.33 80.74 ± 0.06 

Total Fat (%) 1.09 ± 0.03 0.86 ± 0.11 1.16 ± 0.10 0.60 ± 0.07 0.58 ± 0.06 

Mercury (ppb) 276.74 ± 5.15 260.18 ± 9.18 172.58 ± 4.75 332.31 ± 7.99 475.85 ± 25.26 

FA (mg/100 g) 
    

  

12:0 - - - - - 

14:0 7.9 ± 0.3 12.6 ± 2.2 12.9 ± 3.3 4.5 ± 1.8 3.3 ± 0.1 

16:0 118.3 ± 6.3 118.4 ± 16.8 162.1 ± 23.9 63.9 ± 13.3 55.8 ± 8.6 

18:0 54.6 ± 2.4 54.8 ± 5.5 60.5 ± 7.5 48.2 ± 3.6 37.6 ± 3.6 

20:0 - 1.3 ± 0.2 1.6 ± 0.3 - - 

22:0 - - 1.2 ± 0.2 - - 

24:0 1.3 ± 0.1 1.2 ± 0.1 1.5 ± 0.2 - - 

Σ SFA 182.1 188.3 239.7 116.7 96.6 

14:1n5 - - - - 2.1 ± 0.1 

16:1n7 13.4 ± 1 19.1 ± 3 24.6 ± 4.3 7 ± 2.1 4.2 ± 0.9 

18:1n7 10.6 ± 0.9 14.6 ± 1.8 13.6 ± 2.1 8.1 ± 0.8 6.4 ± 1 

18:1n9 87.9 ± 8 89.2 ± 10.9 119.3 ± 16.8 47.1 ± 7.2 63.6 ± 16.1 

20:1n9 6.2 ± 0.9 8.6 ± 1 5.7 ± 1.2 3 ± 1 2.8 ± 0.8 

22:1n9 - 1.2 ± 0.1 - - - 

24:1n9 2.8 ± 0.1 3.7 ± 0.6 4.8 ± 0.5 - 2.5 ± 0.2 

Σ MUFA 120.8 136.3 167.9 65.2 81.6 

16:2n4 - - - 2.6 ± 0.7 2.1 ± 0.2 

16:3n4 - - - 1.6 ± 0.3 1.5 ± 0.2 

LA 4 ± 0.2 4.2 ± 0.5 5.6 ± 0.8 4.2 ± 0.4 5.2 ± 3.5 

ALA - 1.3 ± 0.2 1.3 ± 0.3 - - 

18:3n4 1.6 ± 0 1.4 ± 0.2 2.2 ± 0.2 - - 

18:3n6 - - - - - 

SDA - 1.8 ± 0.3 1.7 ± 0.6 - - 

20:2n6 1.5 ± 0.1 1.9 ± 0.2 1.9 ± 0.3 1.6 ± 0.1 - 

20:3n3 - - - - - 

20:3n6 - - - - - 

20:4n3 1.2 ± 0.1 1.7 ± 0.2 1.6 ± 0.3 - - 

ARA 27.9 ± 0.6 23.6 ± 2.1 26.4 ± 1.5 27 ± 1.2 26.8 ± 1.1 

EPA 19 ± 0.8 27.2 ± 3.2 24 ± 2.8 14.2 ± 2.7 9.7 ± 0.7 

22:2n6 - - - - - 

22:4n6 2.3 ± 0.2 2.2 ± 0.3 2.4 ± 0 2.1 ± 0.3 1.6 ± 0.2 

DPAn-3 9.2 ± 0.6 11.8 ± 1.1 10.7 ± 1.4 7.3 ± 1.4 3.8 ± 0.5 

DHA 165.9 ± 4.8 183.7 ± 13.5 192.7 ± 11.3 136.4 ± 22.5 107.2 ± 5 

Σ (n-3) FA 195.3 227.5 232.1 157.9 120.7 

Σ (n-6) FA 35.8 32.0 36.4 34.9 33.6 

Σ PUFA 232.7 260.9 270.6 197.0 157.9 

mg EPA +  
DHA in 8 oz 

419.4 478.3 491.6 341.7 265.2 

oz to 1750 mg 
EPA + DHA 

33.41 29.37 28.54 41.57 52.86 
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Common name Mahi Mahi 

Latin name Coryphaena hippurus 

Vendor NE5 NW1 SE1 SE1 SW1 

Date June 2013 Mar 2013 Sept 2012 Mar 2013 Aug 2012 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
South Atlantic 
Ocean, Florida 

South Pacific 
Ocean, Peru 

South Atlantic 
Ocean, Costa Rica 

Pacific Ocean, 
Ecuador 

Costa Rica 
and Ecuador 

Fish 1 n/a *45 in, *12 lbs *40 lbs n/a n/a 

Fish 2 n/a *48 in, *15 lbs *40 lbs n/a n/a 

Fish 3 n/a *46 in, *14 lbs *40 lbs n/a n/a 

Moisture (%) 81.43 ± 0.28 79.05 ± 0.30 80.52 ± 0.07 80.54 ± 0.03 79.47 ± 0.31 

Total Fat (%) 0.58 ± 0.03 1.04 ± 0.29 0.54 ± 0.00 0.87 ± 0.08 1.02 ± 0.14 

Mercury (ppb) 237.26 ± 4.51 303.01 ± 5.94 252.39 ± 8.50 458.61 ± 28.58 188.91 ± 4.79 

FA (mg/100 g) 
    

  

12:0 - - - - - 

14:0 1.1 ± 0.1 12.6 ± 0 1.4 ± 0.1 1.6 ± 0.2 15.6 ± 1.1 

16:0 34.9 ± 0.6 106.4 ± 2.3 40.9 ± 2.2 55.5 ± 3.9 146.5 ± 8.9 

18:0 40.4 ± 0.8 45.4 ± 1.4 31.1 ± 1.3 32.8 ± 1.4 64.2 ± 4.9 

20:0 - 1 ± 0.1 - - 2.2 ± 0.1 

22:0 - - - - 1.4 ± 0 

24:0 - - - - 1.9 ± 0.3 

Σ SFA 76.4 165.4 73.4 90.0 231.7 

14:1n5 - - - - - 

16:1n7 3.3 ± 0.2 18.1 ± 0.2 3.4 ± 0.2 4.4 ± 0.6 22 ± 1.6 

18:1n7 7 ± 0 12.1 ± 0.3 5.4 ± 0.3 5.1 ± 0.3 15.1 ± 0.9 

18:1n9 23.5 ± 0.4 72.9 ± 0.6 33.5 ± 1.5 37.3 ± 1.1 111.8 ± 3.7 

20:1n9 1.6 ± 0.2 7.1 ± 0.7 1.1 ± 0.1 1.4 ± 0.1 10.4 ± 0.2 

22:1n9 - 1.1 ± 0.1 - - 1.9 ± 0.1 

24:1n9 2.8 ± 0 3.9 ± 0.2 1.5 ± 0.2 1.7 ± 0.2 5.9 ± 1 

Σ MUFA 38.2 115.3 44.8 49.9 167.0 

16:2n4 - - 1.7 ± 0.2 - 5.9 ± 0.5 

16:3n4 - - - - 4.5 ± 0.4 

LA 2.3 ± 0.2 4.3 ± 0.1 2.8 ± 0.2 4 ± 0.4 6.6 ± 0.3 

ALA - 1.4 ± 0.1 - - 1.4 ± 0.1 

18:3n4 - 1.2 ± 0 - - 2.5 ± 0.1 

18:3n6 - - - - - 

SDA - 1.8 ± 0.1 - - 1.4 ± 0.2 

20:2n6 1.3 ± 0 1.5 ± 0 - 1 ± 0 2.4 ± 0 

20:3n3 - - - - - 

20:3n6 - - - - - 

20:4n3 - 1.5 ± 0 - - 2.4 ± 0.1 

ARA 16 ± 1.5 20.4 ± 0.9 24 ± 1.7 27.3 ± 0.9 27.8 ± 1.6 

EPA 7.9 ± 1 25.9 ± 1 8.4 ± 0.1 13.1 ± 0.5 19.5 ± 0.8 

22:2n6 - - - - - 

22:4n6 1.2 ± 0.1 1.3 ± 0.2 1.3 ± 0 1.3 ± 0.1 4.4 ± 0.1 

DPAn-3 5.9 ± 1 9.7 ± 0 3.3 ± 0 3.4 ± 0.2 14 ± 0.2 

DHA 98.2 ± 15.7 154.5 ± 1.9 84.5 ± 1.4 91.4 ± 2.3 173.3 ± 6.3 

Σ (n-3) FA 111.9 194.8 96.1 107.9 211.9 

Σ (n-6) FA 20.8 27.6 28.1 33.5 41.2 

Σ PUFA 132.7 223.5 125.9 141.4 266.2 

mg EPA +  
DHA in 8 oz 

240.5 409.1 210.6 237.0 437.2 

oz to 1750 mg 
EPA + DHA 

58.96 34.23 66.50 59.09 32.05 
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Common name Mahi Mahi Monkfish 

Latin name Coryphaena hippurus Lophius americanus 

Vendor SW1 GL1 GL1 NE1 NE4 

Date Apr 2013 Nov 2010 Aug 2012 Nov 2012 May 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific Ocean, 

Costa Rica 
Atlantic 
Ocean 

Rhode 
Island, USA 

Gulf of 
Maine, USA 

Gulf of 
Maine 

Fish 1 27 in, *10+ lbs 13 in, 2.45 lbs 13 in, 1.82 lbs 13 in, 2.95 lbs 12 in, 2.25 lbs 

Fish 2 27 in, *10+ lbs 12 in, 3 lbs 13.5 in, 2.8 lbs 9 in, 1.1 lbs 13 in, 2.65 lbs 

Fish 3 27 in, *10+ lbs 14 in, 3.2 lbs 13.5 in, 2.28 lbs 8 in, 0.75 lbs 12.5 in, 2.75 lbs 

Moisture (%) 80.79 ± 0.14 83.55 ± 0.11 83.54 ± 0.57 85.15 ± 0.08 84.02 ± 0.07 

Total Fat (%) 1.04 ± 0.05 0.53 ± 0.04 0.51 ± 0.03 0.53 ± 0.00 0.52 ± 0.02 

Mercury (ppb) 487.58 ± 19.57 83.60 ± 1.52 96.47 ± 3.01 71.30 ± 4.47 55.23 ± 2.56 

FA (mg/100 g)   
   

  

12:0 - - - - - 

14:0 6.6 ± 1.6 5 ± 0.6 4.3 ± 0.3 2.8 ± 0 3.3 ± 0.5 

16:0 85 ± 7.4 65.4 ± 6.7 65 ± 4.1 59.5 ± 1.4 66.8 ± 9.7 

18:0 52 ± 1.6 25.9 ± 4.1 20.1 ± 1.2 20.6 ± 1.4 18.6 ± 2.3 

20:0 - - - - - 

22:0 - - 2 ± 0.3 - - 

24:0 1.3 ± 0 - - - - 

Σ SFA 144.9 96.2 91.4 83.0 88.8 

14:1n5 - - - - - 

16:1n7 9.8 ± 1.8 10.1 ± 1.3 10 ± 0.5 9.4 ± 0.1 7.2 ± 1 

18:1n7 9.6 ± 0.6 12.8 ± 2.2 11.1 ± 1 11.3 ± 0.3 7.7 ± 1.2 

18:1n9 47.8 ± 1.5 42.2 ± 6.5 40.1 ± 6.4 30.6 ± 1.7 30.9 ± 1.6 

20:1n9 3.2 ± 0.2 5.3 ± 0.1 15.3 ± 0.9 4 ± 0.4 11.8 ± 1.6 

22:1n9 - - - - 3.2 ± 0.3 

24:1n9 2.8 ± 0.2 1.2 ± 0 1.2 ± 0.1 - 1.7 ± 0 

Σ MUFA 73.1 71.6 77.8 55.4 62.6 

16:2n4 2.9 ± 0 - - - - 

16:3n4 1.7 ± 0.1 - - - - 

LA 4.8 ± 0.3 4.1 ± 0.9 5 ± 0.3 4.5 ± 0.4 5.9 ± 0.8 

ALA 1.2 ± 0.2 - - - - 

18:3n4 1.2 ± 0.1 - - - - 

18:3n6 - - - - - 

SDA - - - 1.3 ± 0.1 - 

20:2n6 1.7 ± 0.1 - - - - 

20:3n3 - - - - - 

20:3n6 - - - - - 

20:4n3 1.2 ± 0.1 - - 1.1 ± 0.1 - 

ARA 34.9 ± 1.6 13.7 ± 1.1 8.7 ± 0 13.7 ± 1 10.4 ± 1.4 

EPA 21.6 ± 1.8 24.7 ± 1 13.5 ± 1.4 31.5 ± 1.6 22.1 ± 3 

22:2n6 - - - - - 

22:4n6 2.5 ± 0.2 1.6 ± 0.2 - 1.5 ± 0.1 - 

DPAn-3 9.3 ± 0.1 7 ± 0.4 4.6 ± 0.2 6.7 ± 0.4 4 ± 0.5 

DHA 135.5 ± 1.5 78.7 ± 4.1 80.6 ± 1.4 97.8 ± 8.6 96.5 ± 11.5 

Σ (n-3) FA 168.8 110.4 98.7 138.4 122.6 

Σ (n-6) FA 43.8 19.4 13.7 19.7 16.3 

Σ PUFA 218.6 129.8 112.4 158.2 138.9 

mg EPA +  
DHA in 8 oz 

356.3 234.5 213.5 293.3 269.1 

oz to 1750 mg 
EPA + DHA 

39.30 59.79 65.61 47.88 52.43 
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Common name Monkfish 

Latin name Lophius americanus 

Vendor NW1 SE1 SE1 SW1 SW1 

Date Apr 2013 Sept 2012 Apr 2013 Aug 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location USA 
North Atlantic 
Ocean, USA 

North Atlantic 
Ocean, USA 

n/a 
Pacific 

Ocean, USA 

Fish 1 15 in, 5 lbs *<5 lbs n/a n/a n/a 

Fish 2 14 in, 4 lbs *<5 lbs n/a n/a n/a 

Fish 3 13 in, 3 lbs *<5 lbs n/a n/a n/a 

Moisture (%) 85.56 ± 0.49 84.03 ± 0.41 83.79 ± 0.09 84.78 ± 0.33 84.25 ± 0.12 

Total Fat (%) 0.59 ± 0.17 0.56 ± 0.05 0.52 ± 0.03 0.48 ± 0.03 0.46 ± 0.02 

Mercury (ppb) 118.22 ± 6.77 106.03 ± 8.10 84.40 ± 3.10 175.13 ± 14.49 122.78 ± 11.09 

FA (mg/100 g) 
    

  

12:0 - - - - - 

14:0 2.5 ± 0.1 4.9 ± 0.7 2.1 ± 0 5.7 ± 0.6 3.2 ± 0.4 

16:0 51.4 ± 1.4 60.2 ± 4.9 62.9 ± 0.1 63.1 ± 7 60 ± 2.3 

18:0 19.2 ± 0.5 23.1 ± 1.5 24.7 ± 0 19.9 ± 1.7 18.3 ± 1.1 

20:0 - - - - - 

22:0 - - - 2.2 ± 0 - 

24:0 - - - - - 

Σ SFA 73.2 88.2 89.8 90.8 81.4 

14:1n5 - - - - - 

16:1n7 7.3 ± 0.5 7.8 ± 0.8 7.5 ± 0.1 10.2 ± 1.4 8.2 ± 0.8 

18:1n7 9.1 ± 0.5 10.9 ± 0.9 11.1 ± 0.1 11 ± 0.8 9.2 ± 0.9 

18:1n9 30.5 ± 1.9 43.5 ± 2.3 40.5 ± 0.5 46.3 ± 10.5 31.1 ± 3.9 

20:1n9 4.3 ± 0.2 13.5 ± 1.1 3.4 ± 0 15.7 ± 0.5 7.8 ± 0.9 

22:1n9 - - - - - 

24:1n9 1.1 ± 0.1 1.5 ± 0 1.6 ± 0.1 1.4 ± 0.5 1.3 ± 0.2 

Σ MUFA 52.4 77.3 64.0 84.6 57.6 

16:2n4 - - - - - 

16:3n4 - - - - - 

LA 4.3 ± 0.5 6.1 ± 0.3 3 ± 0 3.1 ± 0.4 4.7 ± 0.4 

ALA - - - - - 

18:3n4 - - - - - 

18:3n6 - - - - - 

SDA - - - 2.6 ± 0 - 

20:2n6 - - - - - 

20:3n3 - - - - - 

20:3n6 - - - - - 

20:4n3 - - - - - 

ARA 11.4 ± 0.1 14.7 ± 0.4 16.6 ± 0.2 4.2 ± 0.1 12.2 ± 0.6 

EPA 23.6 ± 0.4 25.5 ± 1.2 25.5 ± 0.3 4.8 ± 0.3 24.6 ± 1.4 

22:2n6 - - - - - 

22:4n6 1.3 ± 0.1 - 1.8 ± 0 - 1 ± 0.1 

DPAn-3 5.8 ± 0.1 4.7 ± 0.1 7 ± 0 2.7 ± 0.1 - 

DHA 80.9 ± 1.8 110.4 ± 4 106.1 ± 3.2 28.4 ± 0.4 92.6 ± 5.4 

Σ (n-3) FA 110.2 140.7 138.7 38.4 117.2 

Σ (n-6) FA 16.9 20.8 21.3 7.3 18.0 

Σ PUFA 127.2 161.5 160.0 45.7 135.1 

mg EPA +  
DHA in 8 oz 

237.0 308.4 298.6 75.1 265.8 

oz to 1750 mg 
EPA + DHA 

59.10 45.44 46.90 186.44 52.77 
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Common name Mullet, Striped Pangasius/Swai 

Latin name Mugil cephalus Pangasius hypophthalmus 

Vendor SE1 SE1 GL2 GL2 NW1 NE1 

Date Oct 2012 Mar 2013 Oct 2011 July 2012 Oct 2012 Dec 2012 

Farm/Wild Wild Wild Farm Farm Farm Farm 

Location 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 
Vietnam Vietnam Vietnam Vietnam 

Fish 1 13.5 in 13.5 in n/a n/a 12-16 in, 2-3 lbs n/a 

Fish 2 14 in 14.5 in n/a n/a 12-16 in, 2-3 lbs n/a 

Fish 3 14.5 in 14 in n/a n/a 12-16 in, 2-3 lbs n/a 

Moisture (%) 74.46 ± 0.52 80.09 ± 0.40 86.05 ± 0.27 86.66 ± 0.06 87.36 ± 0.10 87.92 ± 0.27 

Total Fat (%) 4.54 ± 0.22 0.96 ± 0.05 1.25 ± 0.18 0.93 ± 0.06 0.85 ± 0.13 0.66 ± 0.05 

Mercury (ppb) 16.51 ± 1.29 10.75 ± 2.10 0.55 ± 0.19 0.47 ± 0.15 2.79 ± 0.32 3.58 ± 0.31 

FA (mg/100 g) 
 

  
   

  

12:0 2.3 ± 0.4 - 8.8 ± 0.2 - - - 

14:0 178.2 ± 20.8 5 ± 0.5 44.1 ± 1.3 28.8 ± 1.2 21 ± 3.4 18.5 ± 1.4 

16:0 1168.9 ± 137 85.9 ± 1.1 335.4 ± 16.3 266.4 ± 4.4 196.9 ± 30.7 180.1 ± 9.5 

18:0 130.5 ± 22.9 39.2 ± 2.2 92.5 ± 5.1 83.2 ± 0.8 59.6 ± 9.9 54.1 ± 1.1 

20:0 6.5 ± 0.4 - 2.1 ± 0.1 1.4 ± 0 - 1 ± 0 

22:0 3.1 ± 0.6 - 1.1 ± 0.2 - - - 

24:0 3.4 ± 0.8 1.7 ± 0.1 1.2 ± 0.2 - - - 

Σ SFA 1492.9 131.8 485.1 379.9 277.5 253.8 

14:1n5 2.2 ± 0 - - - - - 

16:1n7 364.7 ± 18.5 10.5 ± 1.2 11.3 ± 0.7 8.3 ± 0.9 6.2 ± 0.8 4.7 ± 0.3 

18:1n7 64 ± 5.2 10.5 ± 0.9 8.8 ± 1 6.9 ± 0.4 6.2 ± 1 5.4 ± 0.2 

18:1n9 274 ± 31.3 19.7 ± 2 402 ± 20.6 321.7 ± 1.3 234.1 ± 48.2 207.8 ± 5.2 

20:1n9 14.5 ± 4 2.8 ± 0.1 14.9 ± 0.8 12.7 ± 0.3 10.1 ± 2.3 8 ± 0 

22:1n9 4.5 ± 0.2 - - - - - 

24:1n9 2.6 ± 1.5 1.4 ± 0.2 - - - - 

Σ MUFA 726.5 44.9 437.0 349.6 256.7 225.9 

16:2n4 40.3 ± 0.2 1.2 ± 0.2 - - - - 

16:3n4 59.3 ± 3.5 4.2 ± 0.1 - - - - 

LA 116.3 ± 6.4 4.9 ± 1.5 95.1 ± 4.7 67.5 ± 0.6 63.9 ± 11.4 62.3 ± 1.7 

ALA 36.7 ± 3.6 1 ± 0.2 4.7 ± 0.2 3.9 ± 0 3.2 ± 0.6 3 ± 0.1 

18:3n4 5.8 ± 0.4 - - - - - 

18:3n6 24.3 ± 0.6 1.5 ± 0 2.7 ± 0.2 3.2 ± 0 2 ± 0.3 1.9 ± 0 

SDA 320.2 ± 5.4 1.6 ± 0.1 - - - - 

20:2n6 3.6 ± 0.4 - 7.4 ± 3.5 4.4 ± 0.1 4.7 ± 0.7 4.1 ± 0.1 

20:3n3 7.6 ± 2.9 - - - - - 

20:3n6 4.6 ± 0.4 1.9 ± 0.1 13.1 ± 1.5 12.4 ± 0 10.4 ± 0.7 10.3 ± 0.5 

20:4n3 35.1 ± 0.3 1.9 ± 0 - - - - 

ARA 64.3 ± 8.3 48.4 ± 0 20.8 ± 2.8 20.1 ± 0.6 16.2 ± 0 18.6 ± 1.3 

EPA 305.6 ± 23.3 42.3 ± 0.3 1.7 ± 0.3 1.4 ± 0.4 1.5 ± 0 2.1 ± 1.1 

22:2n6 - - - 1.4 ± 0.2 - - 

22:4n6 8.8 ± 1.1 7 ± 1.2 4.7 ± 1.2 4.3 ± 0 3.3 ± 0.3 3.6 ± 0.1 

DPAn-3 103.2 ± 8.3 32.4 ± 1.4 3.9 ± 0.9 3.3 ± 0.1 3.4 ± 0.3 2.8 ± 0.2 

DHA 462 ± 32.7 63.4 ± 2 12.7 ± 1.8 10.4 ± 0.8 10.5 ± 0.3 12.7 ± 1 

Σ (n-3) FA 1270.4 142.7 23.1 19.0 18.6 20.7 

Σ (n-6) FA 221.9 63.7 143.7 113.3 100.6 100.8 

Σ PUFA 1597.8 211.8 166.8 132.3 119.1 121.5 

mg EPA +  
DHA in 8 oz 

1740.8 239.7 32.7 26.9 27.2 33.7 

oz to 1750 mg 
EPA + DHA 

8.07 58.44 432.54 524.22 516.29 420.26 
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Common name Pangasius/Swai Perch, Pacific Ocean 

Latin name Pangasius hypophthalmus Sebastes alutus 

Vendor NW1 SE2 SW1 SW1 NW1 NW1 

Date Mar 2013 Nov 2012 Jan 2012 Apr 2013 Oct 2012 June 2012 

Farm/Wild Farm Farm Farm Farm Wild Wild 

Location Vietnam Vietnam Vietnam Vietnam 
Pacific Ocean, 

Canada 
Pacific Ocean, 

Canada 

Fish 1 n/a n/a n/a n/a 16 in, 2.4 lbs 13.5 in, 2.5 lbs 

Fish 2 n/a n/a n/a n/a 17 in, 2.38 lbs 14 in, 2 lbs 

Fish 3 n/a n/a n/a n/a 17 in, 2.32 lbs 16 in, 2.3 lbs 

Moisture (%) 87.60 ± 0.75 84.96 ± 0.42 84.59 ± 0.30 86.97 ± 0.75 77.61 ± 0.05 79.17 ± 0.36 

Total Fat (%) 0.81 ± 0.09 2.06 ± 0.22 1.94 ± 0.04 1.21 ± 0.02 4.02 ± 0.22 3.24 ± 0.05 

Mercury (ppb) 3.12 ± 0.39 1.68 ± 0.18 2.40 ± 0.53 2.84 ± 0.52 78.58 ± 4.52 281.8 ± 14.64 

FA (mg/100 g) 
   

  
 

  

12:0 - - 8.4 ± 0.5 - 1.2 ± 0.2 - 

14:0 22.6 ± 5.4 70.3 ± 7.8 43.6 ± 1.3 43.4 ± 2.1 128.2 ± 18.7 51.2 ± 0.2 

16:0 193.8 ± 26.7 603.3 ± 82.9 356.1 ± 19.7 350.5 ± 16.6 671.2 ± 76.5 282.6 ± 7.1 

18:0 56.4 ± 7 186.1 ± 26.1 106.7 ± 8.1 109.6 ± 6.7 110.2 ± 10.5 57.3 ± 2.2 

20:0 - 3.8 ± 0.6 2.5 ± 0.3 2.1 ± 0.1 3.3 ± 0.4 2.6 ± 0.1 

22:0 - 1.7 ± 0.2 1.4 ± 0.1 1.1 ± 0 2.1 ± 0.4 1.7 ± 0.1 

24:0 - 1.9 ± 0.4 1.3 ± 0.1 1.1 ± 0 1.4 ± 0 1.1 ± 0 

Σ SFA 272.8 867.2 519.9 507.7 917.7 396.4 

14:1n5 - - - - 2.7 ± 0.3 2.2 ± 0 

16:1n7 7.6 ± 3 19.2 ± 2.4 11.2 ± 0.9 13 ± 0 229.5 ± 30.3 109.5 ± 2.9 

18:1n7 6.7 ± 1.5 14.9 ± 1.5 10 ± 0.4 10.1 ± 0.2 186.9 ± 20.6 79.4 ± 2.8 

18:1n9 216.1 ± 29 797.3 ± 122.8 437.8 ± 33.6 409.3 ± 21.7 501.5 ± 58.6 366.4 ± 13.8 

20:1n9 9.5 ± 2.1 27.8 ± 4.1 14.8 ± 1.6 14.4 ± 0.8 39.1 ± 3.8 126.1 ± 5.6 

22:1n9 - - - - 14.3 ± 1.4 24.3 ± 1.3 

24:1n9 - - - - 11.3 ± 2.3 27.8 ± 1.4 

Σ MUFA 240.0 859.2 473.6 446.7 985.2 735.8 

16:2n4 - - - - 24.5 ± 3.2 4.4 ± 0.1 

16:3n4 - 1.3 ± 0.2 - - 21.5 ± 2.8 8.2 ± 0.2 

LA 58.2 ± 6.8 197.8 ± 25.1 119.6 ± 6.5 100.4 ± 4.5 40.5 ± 4.7 28.3 ± 0.6 

ALA 2.9 ± 0.4 10.6 ± 1.4 5.3 ± 0.4 6.6 ± 0.3 21.5 ± 2.5 8.8 ± 0.3 

18:3n4 - - - - 4.7 ± 0.5 2.3 ± 0.2 

18:3n6 1.9 ± 0.2 5.8 ± 0.9 3.5 ± 0.4 1.4 ± 0 4.4 ± 0.5 1.3 ± 0 

SDA - - - - 75.1 ± 8.4 13.8 ± 0.4 

20:2n6 4 ± 0.4 10.4 ± 1.3 6.6 ± 0.2 6.9 ± 0.3 5.8 ± 0.5 3.5 ± 0.1 

20:3n3 - - - - 3.7 ± 0.2 2.1 ± 0.1 

20:3n6 10.4 ± 0.7 20.2 ± 2 16.3 ± 0 10.5 ± 0.3 2.4 ± 0.2 1.5 ± 0.1 

20:4n3 - - - - 15.2 ± 1.6 6.3 ± 0.1 

ARA 16.8 ± 1 25.8 ± 2.7 28.1 ± 1.6 15.4 ± 0.2 32.1 ± 3.5 18.8 ± 0.7 

EPA 1.2 ± 0.1 2.7 ± 0.3 2.4 ± 0.2 3.8 ± 0.3 454.1 ± 44.5 90.1 ± 3.5 

22:2n6 - 2.4 ± 0.4 - - - - 

22:4n6 3.4 ± 0.3 5.7 ± 0.7 5.7 ± 0.1 2.9 ± 0 3.4 ± 0.3 1.1 ± 0 

DPAn-3 2.9 ± 0.2 4.8 ± 0.4 4.9 ± 0.1 4.9 ± 0.2 33.8 ± 2.6 9.1 ± 0.2 

DHA 11.1 ± 0.6 17 ± 1.4 21.7 ± 0.5 25.3 ± 0.1 371.4 ± 21.6 171.8 ± 4.5 

Σ (n-3) FA 18.1 35.1 34.4 40.7 974.9 302.0 

Σ (n-6) FA 94.8 268.1 179.8 137.5 88.6 54.4 

Σ PUFA 112.9 304.6 214.1 178.2 1114.2 371.3 

mg EPA +  
DHA in 8 oz 

27.9 44.8 54.8 66.1 1872.3 593.8 

oz to 1750 mg 
EPA + DHA 

504.17 314.14 255.92 211.80 7.51 23.59 
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Common name Perch, White Perch, Yellow Pollock, Alaskan 

Latin name Morone americana Perca flavescens 
Theragra 

chalcogramma 

Vendor MA1 MA2 GL1 GL1 GL2 GL2 

Date Apr 2013 July 2013 Oct 2010 Aug 2012 Oct 2011 July 2012 

Farm/Wild Wild Wild Wild Wild Wild Wild 

Location USA 
Chesapeake 

Bay, USA 
Lake Erie, 
Canada 

Canada China n/a 

Fish 1 9.25 in, 0.6 lbs 7 in, 0.4 lbs n/a n/a n/a n/a 

Fish 2 9 in, 0.64 lbs 8 in, 0.6 lbs n/a n/a n/a n/a 

Fish 3 9.75 in, 0.72 lbs 7 in, 0.4 lbs n/a n/a n/a n/a 

Moisture (%) 76.08 ± 0.20 76.63 ± 0.58 81.56 ± 0.09 79.81 ± 0.36 84.90 ± 0.14 85.60 ± 0.64 

Total Fat (%) 6.53 ± 0.41 5.02 ± 0.05 0.71 ± 0.05 1.23 ± 0.07 0.65 ± 0.04 11.92 ± 0.99 

Mercury (ppb) 101.02 ± 4.45 194.41 ± 2.96 36.90 ± 2.89 31.53 ± 2.16 13.78 ± 0.63 21.01 ± 0.41 

FA (mg/100 g) 
 

  
 

  
 

  

12:0 3.1 ± 0.2 2.4 ± 0.4 - - - - 

14:0 123 ± 11.5 127.6 ± 11.9 6.6 ± 0.4 12.1 ± 0.9 9 ± 0.8 5.3 ± 0.3 

16:0 926.9 ± 44.4 999.6 ± 57.4 103.1 ± 12.5 123.4 ± 2 100.6 ± 2.2 87.7 ± 2.7 

18:0 128.4 ± 2.2 146.4 ± 0.7 32.4 ± 4.1 35.6 ± 1 20.4 ± 0.5 17.1 ± 0.4 

20:0 5.3 ± 0.4 5.7 ± 0.2 - - - - 

22:0 2.6 ± 0 2.5 ± 0 - - - - 

24:0 2 ± 0 2.4 ± 0.2 - - - - 

Σ SFA 1191.4 1286.4 142.0 171.2 130.0 110.2 

14:1n5 12 ± 0.4 11.1 ± 1.2 - - - - 

16:1n7 732.2 ± 100.7 659.6 ± 31.7 29.9 ± 3.6 53.9 ± 4.1 8.4 ± 0.3 8.3 ± 0.3 

18:1n7 263 ± 5.1 255.3 ± 11.1 24.1 ± 3 26.6 ± 0.6 16.5 ± 1.2 18 ± 0.2 

18:1n9 1147.1 ± 66.6 1149.5 ± 67.5 34.5 ± 4.2 44.8 ± 0.8 29.6 ± 3 31 ± 0.3 

20:1n9 44.6 ± 2.4 45.6 ± 0 1.1 ± 0.1 1.3 ± 0.2 6.1 ± 0.7 8.8 ± 0 

22:1n9 5.1 ± 0.5 5.9 ± 0.8 - - 1 ± 0 - 

24:1n9 7 ± 0.9 7.4 ± 0.2 1.4 ± 0.1 1.6 ± 0.3 2.4 ± 0.5 2.5 ± 0.3 

Σ MUFA 2211.0 2134.3 90.9 128.3 64.1 68.6 

16:2n4 26.5 ± 3 25.9 ± 1.6 1.4 ± 0.2 3.1 ± 0.3 - - 

16:3n4 9.9 ± 1.4 9.8 ± 0.7 - 1.9 ± 0.1 - - 

LA 157.2 ± 22.7 174.7 ± 19.1 18.2 ± 2.3 17.3 ± 0.6 3.8 ± 0.3 3.6 ± 0.1 

ALA 153.4 ± 22.3 157.7 ± 4.8 4.4 ± 0.6 6.2 ± 0.2 1.5 ± 0.1 1.1 ± 0 

18:3n4 11.6 ± 1.3 10.8 ± 0.5 - 1.1 ± 0 - - 

18:3n6 10.4 ± 0.7 11.3 ± 0.7 - - - - 

SDA 33.1 ± 5.1 39.8 ± 1.7 2 ± 0.2 2.8 ± 0.1 2.7 ± 0.2 2.7 ± 0 

20:2n6 22.4 ± 0.3 23.5 ± 1.3 - - - - 

20:3n3 14.3 ± 0.3 14.8 ± 0.2 - - - - 

20:3n6 12.3 ± 0.6 10.9 ± 0 - - - - 

20:4n3 41.9 ± 4.2 40.9 ± 1.4 1.3 ± 0.2 1.8 ± 0.1 2 ± 0.2 2.1 ± 0 

ARA 213.1 ± 1.6 221.9 ± 7.3 31.6 ± 4.1 37.1 ± 0.1 6.3 ± 0.5 7.8 ± 0.1 

EPA 348.5 ± 12.1 340.7 ± 14.2 47.1 ± 5.6 57.5 ± 0.1 84.6 ± 6.6 92.3 ± 1.3 

22:2n6 1.2 ± 0.2 2.1 ± 0.7 - - - - 

22:4n6 25.6 ± 0.6 28.8 ± 0.7 3 ± 0.4 6.6 ± 0.4 - - 

DPAn-3 113 ± 3.4 125.8 ± 6.7 13.1 ± 1.6 15.5 ± 0.3 11.9 ± 0 9 ± 0.1 

DHA 307.2 ± 16.6 319.6 ± 17.8 93.6 ± 10.8 104.6 ± 2.2 171 ± 21.6 150.3 ± 0.8 

Σ (n-3) FA 1011.3 1039.3 161.5 188.3 273.6 257.5 

Σ (n-6) FA 442.2 473.3 52.7 61.0 10.1 11.4 

Σ PUFA 1501.5 1559.1 215.6 255.5 283.7 268.8 

mg EPA +  
DHA in 8 oz 

1487.1 1497.6 319.1 367.6 579.7 550.2 

oz to 1750 mg 
EPA + DHA 

9.43 9.35 44.18 38.10 24.30 25.45 

 



151 

 

 

Common name Pollock, Alaskan 
Pollock, 
Atlantic 

Latin name Theragra chalcogramma Pollachius pollachius 

Vendor NW1 NW1 SE2 SW1 SW1 NE2 

Date Oct 2012 Apr 2013 Nov 2012 Oct 2011 Apr 2013 May 2013 

Farm/Wild Wild Wild Wild Wild Wild Wild 

Location 
Pacific Ocean, 

Alaska 
Gulf of 
Alaska 

USA 
North Pacific 
Ocean, USA 

Pacific 
Ocean, USA 

Gulf of 
Maine, USA 

Fish 1 n/a 13 in, 2.2 lbs n/a n/a n/a n/a 

Fish 2 n/a 8 in, 1.8 lbs n/a n/a n/a n/a 

Fish 3 n/a 9 in, 2 lbs n/a n/a n/a n/a 

Moisture (%) 88.73 ± 0.37 89.18 ± 0.35 83.10 ± 0.18 81.42 ± 0.38 82.19 ± 0.18 81.51 ± 0.14 

Total Fat (%) 0.62 ± 0.02 0.82 ± 0.02 0.77 ± 0.13 10.80 ± 0.96 0.79 ± 0.10 0.80 ± 0.01 

Mercury (ppb) 6.18 ± 0.47 3.25 ± 0.44 18.59 ± 2.25 5.95 ± 0.44 9.08 ± 1.22 193.24 ± 6.44 

FA (mg/100 g) 
    

    

12:0 - - - - - - 

14:0 4 ± 0.4 6.6 ± 0.2 4.7 ± 1.1 4.3 ± 0.6 3 ± 0.1 3.6 ± 0.2 

16:0 71.2 ± 8 75.8 ± 2.7 123.8 ± 5.3 125.8 ± 8.2 103.8 ± 6.9 85.6 ± 4.9 

18:0 12.1 ± 1.2 11.8 ± 0.4 27.3 ± 1.1 25.8 ± 1.6 25 ± 1.6 26.7 ± 0.7 

20:0 - - - - - - 

22:0 - - - - - - 

24:0 - - - - - - 

Σ SFA 87.3 94.1 155.9 156.0 131.9 115.9 

14:1n5 - - - - - - 

16:1n7 6 ± 1 7.1 ± 0.2 7.2 ± 1.6 5.9 ± 0.7 4.4 ± 0.3 3.6 ± 0.1 

18:1n7 15.5 ± 1.7 13.6 ± 0.5 31.1 ± 0.9 29.1 ± 1.4 25.4 ± 1.2 10.8 ± 0.1 

18:1n9 22.9 ± 3.9 21 ± 0.7 58.4 ± 11.9 44.4 ± 3.6 41.6 ± 1.8 39 ± 0.5 

20:1n9 3.2 ± 0.4 5.6 ± 0.3 6.1 ± 0.5 2 ± 0.3 2.5 ± 0 7.1 ± 0.4 

22:1n9 - - - - - 1.5 ± 0.2 

24:1n9 1.9 ± 0.6 2 ± 0.1 - 2.8 ± 0.6 2.8 ± 0.4 3.3 ± 0.2 

Σ MUFA 49.6 49.3 102.9 84.2 76.6 65.3 

16:2n4 - - - - - - 

16:3n4 - - - - - - 

LA 2.4 ± 0.2 2.4 ± 0.2 9.6 ± 6.4 3.6 ± 0.2 3 ± 0.1 4.1 ± 0 

ALA - - 2 ± 1.3 - - 1.1 ± 0 

18:3n4 - - - - - - 

18:3n6 - - - - - - 

SDA 1.4 ± 0.1 2.1 ± 0.1 2.3 ± 0.4 2.3 ± 0.3 2.3 ± 0.1 1.1 ± 0 

20:2n6 - - - - - - 

20:3n3 - - - - - - 

20:3n6 - - - - - - 

20:4n3 1.3 ± 0.1 1.5 ± 0.1 2.1 ± 0.4 1.8 ± 0.1 1.5 ± 0.1 1.5 ± 0 

ARA 4.2 ± 0.4 4 ± 0.2 8 ± 0.7 10.3 ± 0.7 6.9 ± 0.4 11.1 ± 0.3 

EPA 60.1 ± 4.5 73.6 ± 4 99.4 ± 10 118.5 ± 6.7 90.5 ± 6.4 50.3 ± 1.5 

22:2n6 - - - - - - 

22:4n6 - - - - - - 

DPAn-3 6.3 ± 0.5 6.1 ± 0.4 7.3 ± 1.3 5.6 ± 0.4 5.9 ± 0 6.6 ± 0.1 

DHA 117.8 ± 7.4 108.1 ± 6.2 151 ± 14.3 176.1 ± 8.8 164.2 ± 8.5 195 ± 0.5 

Σ (n-3) FA 186.8 191.3 264.2 304.4 264.4 255.6 

Σ (n-6) FA 6.6 6.3 17.6 13.8 9.9 15.2 

Σ PUFA 193.4 197.7 281.8 318.3 274.3 270.8 

mg EPA +  
DHA in 8 oz 

403.4 412.1 568.0 668.2 577.7 556.4 

oz to 1750 mg 
EPA + DHA 

34.79 34.03 24.77 20.98 24.28 25.17 
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Common name Pollock, Atlantic Pompano, Florida 

Latin name Pollachius pollachius Trachinotus ovatus 

Vendor NE1 NE2 NE4 SE3 SE1 

Date Nov 2012 Nov 2012 May 2013 Oct 2012 Aug 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Maine, USA 
Gulf of 

Maine, USA 
Gulf of 
Maine 

Gulf of Mexico, 
Mexico 

Gulf of 
Mexico, USA 

Fish 1 28 in, 9.75 lbs *36 in, *5 lbs n/a 11.5 in, 1.55 lbs 11 in 

Fish 2 27.5 in, 8.5 lbs *40 in, *10 lbs n/a 11.5 in, 1.55 lbs 9 in 

Fish 3 27 in, 8.2 lbs *30 in, *3 lbs n/a   10.5 in 

Moisture (%) 80.06 ± 0.09 80.19 ± 0.09 80.55 ± 0.04 67.77 ± 0.46 71.07 ± 0.21 

Total Fat (%) 1.26 ± 0.09 1.14 ± 0.06 1.21 ± 0.03 20.03 ± 1.87 9.76 ± 0.05 

Mercury (ppb) 173.50 ± 15.06 187.93 ± 3.54 161.32 ± 9.34 72.24 ± 3.13 59.49 ± 3.88 

FA (mg/100 g) 
  

  
 

  

12:0 - - - 3.9 ± 0 4.4 ± 0 

14:0 11.3 ± 1.3 4.1 ± 0.1 4.7 ± 0.3 441.6 ± 8.7 238.6 ± 0.1 

16:0 150.9 ± 8.4 109.6 ± 1.7 124.6 ± 2.3 3605.3 ± 73.6 2623.7 ± 10.3 

18:0 46.5 ± 2.1 34.1 ± 0.9 44 ± 0.4 1259.2 ± 1.5 864.1 ± 14.7 

20:0 - - - 50.6 ± 0.3 34.4 ± 0.2 

22:0 - - - 39.3 ± 0.5 25.6 ± 0.3 

24:0 - - - 12.6 ± 0.4 7.9 ± 0 

Σ SFA 208.7 147.8 173.3 5412.5 3798.7 

14:1n5 - - - 3.1 ± 0.2 1.8 ± 0 

16:1n7 15.7 ± 1.5 5.2 ± 0.3 7.8 ± 0.1 658 ± 11.1 571.9 ± 0.7 

18:1n7 33.3 ± 1.6 18.1 ± 1.1 26.3 ± 0.1 293.1 ± 0.9 224.7 ± 5.2 

18:1n9 109.5 ± 8.5 65.2 ± 6 83.3 ± 2.4 3038.7 ± 10.1 1994 ± 48.8 

20:1n9 44.2 ± 6.1 10.8 ± 1.2 15.6 ± 0.2 235.3 ± 6.7 139.1 ± 1.4 

22:1n9 1.7 ± 0.2 - 5.3 ± 0.1 72.8 ± 1.7 46.7 ± 0 

24:1n9 5.4 ± 0.5 2.2 ± 0.6 4.7 ± 0.5 36.9 ± 0.6 26.7 ± 0 

Σ MUFA 209.9 101.5 142.9 4338.0 3004.7 

16:2n4 - - - 15.2 ± 0.4 12.5 ± 0 

16:3n4 - - - 6.6 ± 0.5 10.5 ± 0 

LA 13.5 ± 0.7 4.9 ± 0.1 7 ± 0.1 47.1 ± 1.6 39.4 ± 0.4 

ALA 4.6 ± 0.2 1.6 ± 0.1 2.1 ± 0 21.5 ± 0.6 39.1 ± 0.3 

18:3n4 - - - 24 ± 0.5 17.6 ± 0.1 

18:3n6 - - - 9.4 ± 0.1 9.9 ± 0.1 

SDA 4.7 ± 0.4 1.8 ± 0.1 1.3 ± 0 20.5 ± 0.2 31.9 ± 0.7 

20:2n6 2.4 ± 0.2 1.3 ± 0.1 1.9 ± 0 74.1 ± 0.8 47.1 ± 0.1 

20:3n3 1.8 ± 0.1 - 1.2 ± 0 7.1 ± 0.1 11.7 ± 0.1 

20:3n6 - - - 27.2 ± 0 18.4 ± 0.1 

20:4n3 4.1 ± 0.3 2.1 ± 0.1 2.7 ± 0 35.4 ± 0.5 33.1 ± 0.8 

ARA 18.1 ± 1 14.9 ± 0.2 18.7 ± 0.5 169 ± 3.6 149.2 ± 0.1 

EPA 92.1 ± 5.6 72.5 ± 0.8 62.9 ± 1.4 121 ± 1.1 165.4 ± 0.6 

22:2n6 - - - 8.3 ± 0.1 4.7 ± 0.1 

22:4n6 - - - 139.8 ± 3.2 70.4 ± 0.2 

DPAn-3 13.1 ± 1.3 5.2 ± 0.3 10.7 ± 0.1 237.9 ± 3.2 181.9 ± 0.9 

DHA 342.7 ± 22.6 224.4 ± 7.9 319.7 ± 4.1 500.7 ± 10.5 448.5 ± 2.3 

Σ (n-3) FA 463.1 307.5 400.6 944.1 911.6 

Σ (n-6) FA 34.0 21.0 27.6 474.9 339.1 

Σ PUFA 497.1 328.6 428.2 1464.8 1291.3 

mg EPA +  
DHA in 8 oz 

986.2 673.4 867.7 1410.0 1392.2 

oz to 1750 mg 
EPA + DHA 

14.23 20.80 16.14 9.93 10.06 
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Common name Rockfish, Brown Rockfish, Widow 
Roughy, 
Orange 

Latin name Sebastes entomelas Sebastes auriculatus Hoplostethus atlanticus 

Vendor NW1 NW1 NW1 NW1 GL2 

Date Oct 2012 Mar 2013 Sept 2012 Mar 2013 Oct 2011 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, USA 
Pacific 

Ocean, USA 
Pacific Ocean, 

Canada 
Pacific Ocean, 

Canada 
New Zealand 

Fish 1 n/a *12 in, *1.35 lbs n/a *10 in, *1 lb n/a 

Fish 2 n/a *11 in, *1.45 lbs n/a *11 in, *1.25 lbs n/a 

Fish 3 n/a *13 in, *1.5 lbs n/a *11 in, *1.13 lbs n/a 

Moisture (%) 80.46 ± 0.17 79.23 ± 0.97 78.76 ± 0.72 80.33 ± 0.11 77.66 ± 0.63 

Total Fat (%) 1.74 ± 0.24 1.68 ± 0.08 1.85 ± 0.03 1.18 ± 0.05 6.75 ± 0.30 

Mercury (ppb) 214.40 ± 17.55 537.85 ± 45.65 117.85 ± 4.26 55.92 ± 3.01 342.94 ± 6.44 

FA (mg/100 g) 
 

  
 

    

12:0 - 2.4 ± 0.6 3 ± 0.5 - - 

14:0 36.1 ± 4.4 53.9 ± 10.4 79.3 ± 13.4 12.5 ± 3 21.7 ± 4 

16:0 214.4 ± 26.4 207.8 ± 8 287.3 ± 19.7 147.4 ± 3.1 60.9 ± 6.9 

18:0 52.4 ± 6.4 52.3 ± 1 61 ± 0.5 41.1 ± 0.7 24.4 ± 1.2 

20:0 1.3 ± 0.2 2.3 ± 0.2 1.9 ± 0.2 - 10.9 ± 1.2 

22:0 - 1.2 ± 0 - - - 

24:0 - - - - 4 ± 0.6 

Σ SFA 304.3 319.8 432.4 201.0 121.9 

14:1n5 - - - - 6.1 ± 0.8 

16:1n7 49.7 ± 7.3 60.8 ± 2.8 76.7 ± 12.4 20.7 ± 5 232.9 ± 22.3 

18:1n7 42.8 ± 6.5 34.7 ± 2.5 59.1 ± 7.5 29 ± 4 100.3 ± 11.4 

18:1n9 137.6 ± 21.8 188.6 ± 18.4 213.5 ± 24.5 67.6 ± 14.2 1102.8 ± 105.2 

20:1n9 24.8 ± 2.8 94.9 ± 15 37 ± 5.3 7.7 ± 1.5 471.3 ± 60.7 

22:1n9 15.5 ± 0.7 63.9 ± 12.6 2.8 ± 0.6 2.2 ± 0.6 34.8 ± 5.2 

24:1n9 6.2 ± 0.7 12.4 ± 0.8 2.4 ± 0.5 4.5 ± 0.7 13.6 ± 2.2 

Σ MUFA 276.6 455.3 391.5 131.7 1961.8 

16:2n4 3.3 ± 0.4 4 ± 0.7 6.2 ± 0.9 2.1 ± 0.5 14.9 ± 1.4 

16:3n4 2 ± 0.2 2.8 ± 0.6 4 ± 0.7 1.5 ± 0.5 20.3 ± 2.2 

LA 16.1 ± 2.3 11.2 ± 0 17.5 ± 1.4 9.6 ± 0.5 44.7 ± 5.7 

ALA 7.3 ± 1 4.3 ± 0.2 9 ± 1.8 2.4 ± 0.4 21.7 ± 12.8 

18:3n4 1.3 ± 0.2 2.4 ± 0.2 3.2 ± 0.4 - 12.8 ± 2 

18:3n6 - - 1.4 ± 0.1 - 24.8 ± 2.6 

SDA 12.5 ± 2.1 6.2 ± 0.8 17.9 ± 3.6 4.6 ± 1.1 13.4 ± 2.5 

20:2n6 2.5 ± 0.3 2.9 ± 0.1 3.3 ± 0.3 1.2 ± 0.2 129.7 ± 19.8 

20:3n3 1.6 ± 0.2 1.7 ± 0.1 1.6 ± 0.4 - 2.8 ± 0.4 

20:3n6 1.1 ± 0.1 - 1.1 ± 0 - 354.7 ± 37.2 

20:4n3 5.7 ± 0.7 4.8 ± 0.5 6.5 ± 0.6 2.2 ± 0.3 15.9 ± 1.9 

ARA 17.6 ± 1.5 24.2 ± 0 15.6 ± 0.3 11.2 ± 0.2 21.3 ± 1.8 

EPA 117.1 ± 11.6 96.4 ± 11 153.9 ± 7.6 66.1 ± 4.8 39 ± 3.9 

22:2n6 - - - - - 

22:4n6 1.9 ± 0.1 2.5 ± 0.1 2 ± 1 - 10.8 ± 0.1 

DPAn-3 22.8 ± 2.4 23.3 ± 2.8 20.5 ± 0.4 11.4 ± 0.9 6.9 ± 0.7 

DHA 276.4 ± 17.7 211 ± 18.6 224.2 ± 16.2 232.1 ± 0.9 99.3 ± 8.1 

Σ (n-3) FA 443.6 347.7 433.6 318.9 199.0 

Σ (n-6) FA 39.2 40.7 40.8 22.1 586.0 

Σ PUFA 489.4 397.6 487.8 344.5 833.1 

mg EPA +  
DHA in 8 oz 

892.6 697.2 857.4 676.5 313.8 

oz to 1750 mg 
EPA + DHA 

15.73 20.18 16.33 20.70 44.79 
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Common name Roughy, Orange Salmon, Atlantic 

Latin name Hoplostethus atlanticus Salmo salar 

Vendor GL2 NW1 NE5 NW1 GL1 

Date July 2012 Oct 2012 July 2013 Mar 2013 Nov 2010 

Farm/Wild Wild Wild Wild Wild Farm 

Location n/a 
South Pacific 

Ocean, Australia 
New Zealand 

Tasman Sea, 
Australia 

Faroe Islands 

Fish 1 n/a n/a n/a *19 in, *3.5 lbs 24 in, 4.91 lbs 

Fish 2 n/a n/a n/a *18 in, *3.8 lbs 23 in, 4.78 lbs 

Fish 3 n/a n/a n/a *18 in, *4 lbs 23 in, 4.78 lbs 

Moisture (%) 77.94 ± 0.10 76.10 ± 0.82 76.01 ± 1.54 77.01 ± 0.39 59.34 ± 0.20 

Total Fat (%) 6.91 ± 0.03 6.77 ± 0.66 6.96 ± 0.27 6.62 ± 0.00 16.75 ± 0.14 

Mercury (ppb) 733.87 ± 28.12 761.02 ± 70.90 584.89 ± 27.91 874.89 ± 51.36 41.51 ± 0.88 

FA (mg/100 g) 
   

    

12:0 - - - - 10.2 ± 0.3 

14:0 17.6 ± 1.8 27 ± 0.3 30.2 ± 1.1 32.3 ± 2.3 1000.3 ± 15.5 

16:0 52.5 ± 3.2 90.2 ± 2.9 102.4 ± 2.9 88.1 ± 6.4 2179.1 ± 43.7 

18:0 13.9 ± 1.3 28.2 ± 1 36.4 ± 1 27.3 ± 0.4 396.3 ± 9.5 

20:0 - - - 1.4 ± 0.3 21.3 ± 0.8 

22:0 - - - - 5.6 ± 0.1 

24:0 - - 4.5 ± 0.5 - - 

Σ SFA 84.0 145.4 173.5 149.1 3612.7 

14:1n5 4.7 ± 0.5 7.8 ± 0.1 8.4 ± 0.4 9 ± 0.6 35.3 ± 0.7 

16:1n7 206.5 ± 16.8 338.6 ± 10.3 353.7 ± 15.4 340.8 ± 11.6 936.5 ± 15.7 

18:1n7 178.5 ± 108.9 172.4 ± 8.7 176.9 ± 7.5 215.5 ± 2 362.6 ± 2.3 

18:1n9 1017.3 ± 40.6 1498.5 ± 54 2053.8 ± 93.5 1884.8 ± 10.8 2226 ± 50.6 

20:1n9 211.6 ± 2.2 425.6 ± 8.8 567 ± 31.7 498.2 ± 19.2 1364.9 ± 29 

22:1n9 28.7 ± 4.5 41.2 ± 0.4 78.7 ± 14.3 66.5 ± 7.6 - 

24:1n9 - - 24.2 ± 1.4 23.8 ± 1.7 10.8 ± 0.7 

Σ MUFA 1647.2 2484.0 3262.7 3038.5 4936.2 

16:2n4 7.8 ± 8.4 2.7 ± 0.1 4.6 ± 0.1 15.7 ± 0.7 78.3 ± 0.8 

16:3n4 - - - 48.4 ± 2.1 43.3 ± 1.3 

LA 27.5 ± 2.4 35.3 ± 1.7 59.6 ± 10.9 41.1 ± 0.5 469.7 ± 9.7 

ALA 8.2 ± 5.6 7.7 ± 1.1 11.2 ± 1.2 7.4 ± 2.4 196.5 ± 4 

18:3n4 14.8 ± 6.1 5.6 ± 0.4 8.4 ± 0.3 5.2 ± 0.1 49.6 ± 1.3 

18:3n6 - 2.7 ± 2.4 2.2 ± 0.1 1.3 ± 0.1 19.1 ± 0.2 

SDA 3.3 ± 0.5 - 7.4 ± 0.6 4.1 ± 0.6 374.3 ± 7.1 

20:2n6 7.7 ± 0.4 23.1 ± 2.5 9 ± 0.3 12 ± 1.8 60.7 ± 2.6 

20:3n3 9.9 ± 8.2 - 24.5 ± 3.9 8.6 ± 5.3 34.8 ± 0.7 

20:3n6 - 2.4 ± 0.4 - 3.1 ± 0.6 26.4 ± 0.6 

20:4n3 7.3 ± 0.7 9.6 ± 1.5 34.8 ± 16.7 11.7 ± 5.4 325.4 ± 6 

ARA 16.1 ± 2.6 28.7 ± 1.3 53.4 ± 3.8 24.4 ± 4.4 83.8 ± 2.2 

EPA 20.9 ± 1.5 31.3 ± 0.7 69.1 ± 24.1 38.2 ± 6.4 1141.5 ± 23.6 

22:2n6 - - - - 6.5 ± 0.3 

22:4n6 - - - 13.8 ± 5.5 28.9 ± 0.6 

DPAn-3 6.6 ± 1.6 3.9 ± 5.5 - 16.6 ± 4.3 485.1 ± 10.6 

DHA 72.4 ± 4.2 111.3 ± 7.7 156.8 ± 5.7 119.6 ± 5 2028.9 ± 37.8 

Σ (n-3) FA 128.5 163.8 303.9 206.2 4586.5 

Σ (n-6) FA 51.3 92.2 124.3 95.7 695.0 

Σ PUFA 202.5 264.2 441.1 371.2 5452.6 

mg EPA +  
DHA in 8 oz 

211.6 323.5 512.3 357.9 7190.3 

oz to 1750 mg 
EPA + DHA 

66.29 43.33 27.42 39.23 1.95 
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Common name Salmon, Atlantic 

Latin name Salmo salar 

Vendor GL1 NW1 NE1 NE4 NW1 

Date Aug 2012 Sept 2012 Nov 2012 May 2013 Mar 2013 

Farm/Wild Farm Farm Farm Farm Farm 

Location Canada Chile 
New Brunswick, 

Canada 
Faroe 

Islands 
Pacific Ocean, 

Canada 

Fish 1 28 in, 11.88 lbs 22 in, 7 lbs 27.5 in, 8.6 lbs 31 in, 11.65 lbs *22-24 in, *6-8 lbs 

Fish 2 29 in, 11.06 lbs 21 in, 6.7 lbs 27 in, 9.3 lbs n/a *22-24 in, *6-8 lbs 

Fish 3 28.25 in, 12.12 lbs 23 in, 7.4 lbs 27 in, 8.2 lbs n/a *22-24 in, *6-8 lbs 

Moisture (%) 66.20 ± 0.10 61.59 ± 0.17 72.10 ± 0.07 71.30 ± 0.62 67.01 ± 0.82 

Total Fat (%) 13.33 ± 0.76 15.62 ± 0.37 20.00 ± 1.03 10.70 ± 0.40 9.33 ± 0.41 

Mercury (ppb) 23.44 ± 0.55 1.58 ± 0.05 4.46 ± 0.21 32.75 ± 1.32 5.76 ± 1.16 

FA (mg/100 g) 
    

  

12:0 8.2 ± 0.1 14.6 ± 0.2 12.7 ± 0.3 3.7 ± 0.2 8 ± 0.3 

14:0 770.3 ± 16.2 279.5 ± 3.8 446 ± 16.6 394.7 ± 17.9 203.7 ± 7.2 

16:0 1721.1 ± 38.1 1690.1 ± 26.7 2166.3 ± 90.4 1066.1 ± 49.4 1151.1 ± 30.4 

18:0 321.8 ± 8.9 520 ± 4.2 652.9 ± 93.1 217.9 ± 9.8 369.2 ± 10.2 

20:0 19 ± 1 19.3 ± 0.4 42.3 ± 1.6 16.1 ± 0.4 16.5 ± 0.7 

22:0 4.8 ± 1.6 11.4 ± 0.7 24 ± 1.2 7.5 ± 0.1 8.3 ± 0 

24:0 4.4 ± 0.1 4.2 ± 0.1 10.1 ± 0.5 3.4 ± 0.2 5.4 ± 2.9 

Σ SFA 2849.6 2539.1 3354.4 1709.3 1762.3 

14:1n5 7.1 ± 0.1 3 ± 0.5 3.7 ± 0.1 3.1 ± 0.1 1.9 ± 0 

16:1n7 865.1 ± 35.5 415.6 ± 8.6 593.2 ± 25.4 435 ± 19.9 301.3 ± 7.9 

18:1n7 370.6 ± 11.2 291 ± 0.7 445.3 ± 57.7 246.3 ± 11.5 231.4 ± 10.2 

18:1n9 1713.6 ± 91.2 2876.6 ± 7.3 5079.4 ± 730.9 1850.4 ± 67.8 2461.9 ± 66.6 

20:1n9 961.2 ± 74.1 166.2 ± 3.8 264.9 ± 12.3 441.4 ± 9.4 138.9 ± 2.9 

22:1n9 103.2 ± 9.9 19.1 ± 1.4 31.6 ± 1.7 386.3 ± 12.2 17.9 ± 0.8 

24:1n9 69.2 ± 32.8 15.9 ± 6.1 21.1 ± 0 38.5 ± 1.6 15.9 ± 1.6 

Σ MUFA 4089.9 3787.3 6439.1 3401.0 3169.3 

16:2n4 65.9 ± 1.4 39 ± 0.1 57.4 ± 1.3 35.6 ± 1.6 27.3 ± 0.8 

16:3n4 42.4 ± 0.6 33.8 ± 0.7 50.7 ± 1.5 24.4 ± 0.8 22.8 ± 0.9 

LA 384.3 ± 19.2 2789 ± 81.6 2746.1 ± 107.8 530.3 ± 18 1827.1 ± 64.6 

ALA 128.2 ± 6.8 323.4 ± 4.1 561 ± 21.8 213.4 ± 6.6 240.5 ± 9.2 

18:3n4 46.1 ± 0.2 28.9 ± 1.8 44.7 ± 1.8 26 ± 1.1 18.8 ± 1.2 

18:3n6 13.3 ± 0.1 36.7 ± 1.8 27.8 ± 0.8 19.9 ± 0.7 16.2 ± 0.4 

SDA 205.8 ± 10.2 72.8 ± 0.4 102.8 ± 3.2 107.2 ± 4 44.1 ± 0.5 

20:2n6 49.1 ± 2.4 183.9 ± 2.7 172.1 ± 6 49.1 ± 1.7 116.6 ± 4.3 

20:3n3 22 ± 1 26.5 ± 0.8 39 ± 1.3 23.8 ± 0.6 18.6 ± 0.7 

20:3n6 23.8 ± 1.6 71.6 ± 0.4 56.3 ± 1.3 17 ± 0.5 40 ± 1.8 

20:4n3 204.7 ± 9.7 70.2 ± 1.1 107.5 ± 3.2 118.6 ± 4.3 49 ± 1.6 

ARA 72.8 ± 3.4 57.4 ± 0.5 64.7 ± 2.1 47.4 ± 1 42.5 ± 1.8 

EPA 922.5 ± 42.4 433.3 ± 3.8 661.5 ± 18.4 520.1 ± 22 279.4 ± 8.3 

22:2n6 4.7 ± 0.3 16.8 ± 0.2 16.7 ± 1.1 4.3 ± 0.2 11.4 ± 0.2 

22:4n6 29.1 ± 0.5 15 ± 2 19.6 ± 0.8 14.6 ± 0.1 13 ± 0.4 

DPAn-3 420.6 ± 22.5 224.2 ± 2.3 334.7 ± 11.8 258.3 ± 9.1 176.6 ± 8.4 

DHA 1251.9 ± 24.1 438.8 ± 13.3 725.5 ± 35.8 874.9 ± 32.2 328.8 ± 15.9 

Σ (n-3) FA 3155.8 1589.2 2531.9 2116.3 1136.9 

Σ (n-6) FA 577.2 3170.4 3103.3 682.5 2066.9 

Σ PUFA 3887.5 4861.3 5788.0 2884.8 3272.7 

mg EPA +  
DHA in 8 oz 

4931.6 1977.9 3145.6 3163.8 1379.3 

oz to 1750 mg 
EPA + DHA 

2.84 7.08 4.46 4.43 10.16 
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Common name Salmon, Atlantic 

Latin name Salmo salar 

Vendor SE1 SE1 SW1 SW1 NE3 

Date Sept 2012 Apr 2013 Aug 2012 Apr 2013 Oct 2012 

Farm/Wild Farm Farm Farm Farm Farm 

Location Chile Chile 
Atlantic 

Ocean, Canada 
Atlantic 

Ocean, Canada 
Chile 

Fish 1 n/a n/a 9.4 lbs 17.2 in, 2.5 lbs 12 lbs 

Fish 2 n/a n/a 10.4 lbs 17 in, 2.4 lbs 12 lbs 

Fish 3 n/a n/a 35 in, 13.1 lbs 16.8 in, 2.3 lbs 12 lbs 

Moisture (%) 59.57 ± 0.53 59.64 ± 0.11 64.67 ± 0.75 66.32 ± 1.16 64.26 ± 0.24 

Total Fat (%) 22.72 ± 0.68 19.50 ± 0.58 18.19 ± 0.34 15.71 ± 1.50 19.32 ± 0.61 

Mercury (ppb) 3.26 ± 0.29 10.23 ± 0.55 6.55 ± 0.13 6.47 ± 2.06 4.03 ± 0.20 

FA (mg/100 g) 
    

  

12:0 26.8 ± 1.8 27.6 ± 0.3 8 ± 0 18.2 ± 1.6 12.2 ± 0.3 

14:0 693 ± 43.1 514 ± 6 363.4 ± 15.9 283.9 ± 23.3 425.7 ± 12.6 

16:0 2879.3 ± 161.5 2446.3 ± 17.2 1978.9 ± 99 1499.5 ± 118.6 2063.7 ± 70.3 

18:0 875.9 ± 44.7 875.5 ± 75.2 543.3 ± 26 492.6 ± 19.7 594.5 ± 100.7 

20:0 47.3 ± 2.4 51.4 ± 0.1 29.1 ± 1.9 30.7 ± 2.6 40.1 ± 1 

22:0 28.8 ± 0.6 32 ± 1.7 13.2 ± 1 20 ± 1.4 22.6 ± 0.6 

24:0 12.3 ± 0.8 14.7 ± 0.3 6.4 ± 0.1 8.7 ± 0.6 9.3 ± 0.1 

Σ SFA 4563.4 3961.5 2942.3 2353.5 3168.1 

14:1n5 4.9 ± 0.1 3.8 ± 0.2 7.6 ± 0.1 3.2 ± 1.5 3.6 ± 0.1 

16:1n7 903 ± 54.5 664.9 ± 10.4 663.9 ± 30.5 353.7 ± 25.4 570.8 ± 12 

18:1n7 593.7 ± 32.2 588.6 ± 57.6 456 ± 12.9 315.3 ± 10.4 456.9 ± 21.3 

18:1n9 5039.9 ± 264.9 6267.3 ± 588.3 5323.4 ± 183.3 3512.9 ± 111.8 5046.7 ± 163.8 

20:1n9 318.2 ± 18.6 317.6 ± 8.1 217.3 ± 11.8 174.7 ± 14.1 253.9 ± 1.7 

22:1n9 42.9 ± 2.7 43.2 ± 1 25.3 ± 1.4 22.7 ± 1.3 29.9 ± 0.8 

24:1n9 36.2 ± 15.9 39.2 ± 0.3 20.7 ± 13 23.8 ± 2.6 19.2 ± 2.3 

Σ MUFA 6938.8 7924.6 6714.1 4406.3 6381.0 

16:2n4 96.3 ± 5.7 69.3 ± 1.8 44 ± 1.7 34.5 ± 2.4 54.9 ± 1.1 

16:3n4 81.7 ± 4.6 58.5 ± 0.5 37.1 ± 1.6 28.9 ± 2.6 47.8 ± 1.7 

LA 4082.3 ± 235.6 4685.8 ± 401 1722.1 ± 77.9 2416.5 ± 181 2623.8 ± 29 

ALA 616.9 ± 38.6 715.2 ± 6.8 469 ± 25.2 469.4 ± 37.3 537.4 ± 3.1 

18:3n4 75 ± 1.9 49.7 ± 1.7 29 ± 1.2 26 ± 1.7 42.3 ± 0.6 

18:3n6 53.9 ± 14.8 42.8 ± 0.7 22.5 ± 1.2 23.3 ± 1.1 27.4 ± 0.8 

SDA 162.9 ± 8.7 131.5 ± 1.2 75.1 ± 2.6 66.8 ± 4.5 98.8 ± 0.7 

20:2n6 265.9 ± 14.7 268.3 ± 5.6 100.2 ± 5.1 152.9 ± 13.3 163.9 ± 1.7 

20:3n3 49.4 ± 3.9 51.6 ± 1.4 28.8 ± 1.7 36 ± 3.4 37.4 ± 0.3 

20:3n6 89.3 ± 5.8 97.9 ± 0.5 48.3 ± 2.2 47.9 ± 3.5 53.5 ± 0.6 

20:4n3 167.8 ± 7.8 134.5 ± 2.9 84.2 ± 2.7 74.7 ± 6.7 102.6 ± 0.5 

ARA 94.8 ± 7.6 73.8 ± 0.7 82.7 ± 3.3 42.8 ± 3.4 63.1 ± 0.5 

EPA 1043.7 ± 61.4 745.2 ± 10.8 552 ± 24.7 365.9 ± 31.5 643.3 ± 3.3 

22:2n6 25.7 ± 1.2 26.3 ± 0 11 ± 1 14.1 ± 1.4 15.2 ± 0.1 

22:4n6 28.8 ± 2 21.9 ± 0.5 22.2 ± 2 9.3 ± 0.1 17.4 ± 0.8 

DPAn-3 572 ± 34.4 421.8 ± 5.1 248.1 ± 14.3 194.6 ± 17.6 323.6 ± 1.9 

DHA 1100.7 ± 45.5 803.5 ± 12.7 524.3 ± 10.6 512.9 ± 41.7 707.6 ± 0.3 

Σ (n-3) FA 3713.4 3003.2 1981.5 1720.3 2450.6 

Σ (n-6) FA 4640.7 5216.8 2009.0 2706.9 2964.2 

Σ PUFA 8607.1 8397.4 4100.6 4516.5 5559.8 

mg EPA +  
DHA in 8 oz 

4863.4 3512.2 2441.0 1993.1 3063.7 

oz to 1750 mg 
EPA + DHA 

2.88 3.99 5.74 7.05 4.57 
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Common name Salmon, Chinook 

Latin name Oncorhynchus tshawytscha 

Vendor NE5 SW1 GL1 GL1 NW1 

Date June 2013 Apr 2013 Oct 2010 Aug 2012 Sept 2012 

Farm/Wild Farm Farm Wild Wild Wild 

Location n/a USA 
Columbia River, 

Washington, USA 
California, 

USA 
Columbia River/ 

Pacific Ocean, USA 

Fish 1 n/a 21 in, 5 lbs 23 in, 8.6 lbs 24 in, 7.74 lbs 28 in, 12.3 lbs 

Fish 2 n/a 22 in, 5.3 lbs 20 in, 8.9 lbs 23.75 in, 7.84 lbs 25 in, 11.7 lbs 

Fish 3 n/a 23 in, 5.4 lbs 24 in, 8.7 lbs 24 in, 8.98 lbs 27 in, 12.6 lbs 

Moisture (%) 67.64 ± 0.70 63.48 ± 0.39 70.50 ± 0.26 73.32 ± 0.15 71.88 ± 0.52 

Total Fat (%) 11.74 ± 0.84 16.61 ± 0.37 9.16 ± 0.08 4.76 ± 0.07 6.34 ± 0.43 

Mercury (ppb) 84.21 ± 3.07 117.81 ± 5.32 61.12 ± 1.31 38.50 ± 0.44 46.20 ± 1.57 

FA (mg/100 g) 
    

  

12:0 6.8 ± 0.4 11.2 ± 0 4 ± 0.2 4.4 ± 0.5 4.6 ± 0.1 

14:0 385.3 ± 24 507.5 ± 7.8 481.7 ± 32.2 162.7 ± 15 178 ± 5.4 

16:0 2185.7 ± 145.5 3011.3 ± 54.8 1218.3 ± 66.7 1138 ± 102.6 1224 ± 47.6 

18:0 523.6 ± 42.4 762.8 ± 14 244.5 ± 11.8 277.6 ± 21.8 345.2 ± 12.7 

20:0 15.9 ± 1.3 20.6 ± 0.7 13.7 ± 0.9 5.5 ± 1.2 6.3 ± 0.1 

22:0 7.5 ± 0.4 11.1 ± 0 3.3 ± 0.3 2.7 ± 0.2 2.5 ± 0.1 

24:0 5.9 ± 0.4 5.7 ± 0.1 2.1 ± 0 1.1 ± 0 2.1 ± 0.2 

Σ SFA 3130.7 4330.2 1967.6 1592.0 1762.7 

14:1n5 5.1 ± 0.9 13.4 ± 0.4 6.8 ± 0.2 3.4 ± 0.5 3.2 ± 0 

16:1n7 797.2 ± 54 1234.8 ± 36.3 547 ± 31.5 374.3 ± 34.6 444.2 ± 15.6 

18:1n7 446.5 ± 37.7 560.9 ± 4.2 202.3 ± 11.1 210.8 ± 16.9 265.5 ± 7.5 

18:1n9 4497 ± 334.9 5110.2 ± 194.6 1613.1 ± 84.4 1376 ± 106.9 1906.2 ± 72 

20:1n9 298.4 ± 18.1 225.6 ± 6.1 185.7 ± 14.9 61.7 ± 4.1 112.6 ± 2.5 

22:1n9 46.2 ± 2.8 28.9 ± 1.3 34.5 ± 0.2 11.1 ± 0.6 15.7 ± 1.3 

24:1n9 59.6 ± 5 40.9 ± 0.9 64.3 ± 4.9 4.6 ± 0.5 24.3 ± 4.7 

Σ MUFA 6150.1 7214.8 2653.8 2041.9 2771.7 

16:2n4 48.2 ± 3.3 82.1 ± 1 36 ± 0.8 32.4 ± 3 31.1 ± 1.1 

16:3n4 24.9 ± 1.3 43.3 ± 1.7 16.1 ± 0.4 12.2 ± 1.1 8.6 ± 0.9 

LA 1256.6 ± 81.5 670.1 ± 74.4 110 ± 5.7 36.7 ± 3 49.5 ± 1.8 

ALA 169 ± 11.4 139.9 ± 11.3 77.1 ± 5.2 22.9 ± 1.8 30.5 ± 1.2 

18:3n4 31.9 ± 3 36 ± 1.1 24 ± 1.4 11.8 ± 0.9 11.1 ± 1.5 

18:3n6 19.3 ± 1.3 17 ± 1.4 7 ± 0.7 1.9 ± 0.2 1.7 ± 0 

SDA 113.4 ± 7.4 110.5 ± 3.1 188.2 ± 12.9 35.3 ± 2.9 31.5 ± 1 

20:2n6 84 ± 6.4 27.9 ± 1.5 14.1 ± 0.7 6.7 ± 0.5 9.2 ± 0.3 

20:3n3 17.7 ± 1 10.4 ± 0.6 7.1 ± 0.4 4 ± 0.3 5.8 ± 0.1 

20:3n6 59 ± 3.7 25.1 ± 0.9 7.8 ± 0.3 3.3 ± 0.2 4.9 ± 0 

20:4n3 98.3 ± 6.2 87.8 ± 1.1 138.5 ± 8.9 33.3 ± 2.4 39 ± 1.8 

ARA 77.6 ± 5 71.6 ± 1.3 38 ± 1.6 29.2 ± 2.1 35.3 ± 1.6 

EPA 528.5 ± 32.8 944.8 ± 6.5 493.4 ± 21.7 498.8 ± 36.2 474.9 ± 24.9 

22:2n6 8.4 ± 0.6 3.6 ± 0.1 1.5 ± 0.2 - 1.3 ± 0.1 

22:4n6 13.7 ± 0.6 12.1 ± 0.9 7.2 ± 0.1 6.9 ± 0.6 6.4 ± 3 

DPAn-3 194.7 ± 9.4 349.7 ± 2.3 191.7 ± 5.8 157.5 ± 10.4 248.2 ± 12.8 

DHA 684.1 ± 11.3 908.3 ± 15.4 858.5 ± 30.9 493.7 ± 34 504 ± 38.8 

Σ (n-3) FA 1805.7 2551.2 1954.5 1245.6 1333.9 

Σ (n-6) FA 1518.6 827.3 185.5 84.8 108.3 

Σ PUFA 3429.3 3540.0 2216.1 1386.7 1493.0 

mg EPA +  
DHA in 8 oz 

2750.2 4202.6 3066.1 2251.1 2220.0 

oz to 1750 mg 
EPA + DHA 

5.09 3.33 4.57 6.24 6.32 
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Common name Salmon, Chinook Salmon, Coho 

Latin name Oncorhynchus tshawytscha Oncorhynchus kisutch 

Vendor NW1 SW1 GL1 GL1 NW1 

Date Mar 2013 Aug 2012 Oct 2010 Aug 2012 Sept 2012 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, USA 
Southeast 

Alaska, USA 
Pacific Ocean, 

Alaska 
Pacific 
Ocean 

Pacific Ocean, 
Alaska 

Fish 1 31 in, 10 lbs n/a 18 in, 6.5 lbs 23.5 in, 6.36 lbs 24 in, 8 lbs 

Fish 2 33 in, 12 lbs n/a 18 in, 6.4 lbs 24.25 in, 6.9 lbs 23 in, 7.7 lbs 

Fish 3 32 in, 11.5 lbs n/a 17 in, 6.35 lbs 23.5 in, 6.84 lbs 25 in, 8.3 lbs 

Moisture (%) 73.24 ± 0.69 72.05 ± 0.16 76.05 ± 0.41 73.24 ± 0.23 75.80 ± 0.17 

Total Fat (%) 6.85 ± 0.45 8.91 ± 0.34 3.53 ± 0.30 3.97 ± 0.07 2.62 ± 0.14 

Mercury (ppb) 48.43 ± 4.82 40.35 ± 2.61 42.53 ± 2.06 25.03 ± 0.32 41.48 ± 2.20 

FA (mg/100 g) 
 

  
  

  

12:0 6.4 ± 0.6 4.9 ± 0.2 - 1.1 ± 0.2 1.1 ± 0 

14:0 332.2 ± 13.7 482.9 ± 45.4 117.8 ± 14.3 148.1 ± 11.9 29.2 ± 39.5 

16:0 1217.2 ± 37 1544.5 ± 133.1 322.1 ± 23.4 503.8 ± 37.9 396.5 ± 2.1 

18:0 271.9 ± 6.6 315.2 ± 28.9 71.6 ± 5.2 87.1 ± 6.8 99.2 ± 0.7 

20:0 10 ± 0 14.9 ± 1.2 3.1 ± 0.5 3.4 ± 0.2 1.3 ± 0 

22:0 3.9 ± 0.1 5.6 ± 1 1 ± 0 1.4 ± 0.3 1.1 ± 0 

24:0 2.7 ± 0 3.9 ± 0.4 - - - 

Σ SFA 1844.4 2371.9 515.7 744.9 528.4 

14:1n5 3.9 ± 0 5.2 ± 0.5 2 ± 0.3 1.7 ± 0.2 - 

16:1n7 481.8 ± 15.6 674.4 ± 65.4 107.2 ± 13.3 118.2 ± 8.7 124.8 ± 2.7 

18:1n7 211.1 ± 5.6 282.3 ± 21.1 45.1 ± 4.6 49.5 ± 3.7 89.5 ± 1.9 

18:1n9 1468.7 ± 47.3 2061.1 ± 208.7 337.5 ± 43 337.2 ± 24.4 390.6 ± 11.3 

20:1n9 150.3 ± 1.7 291.1 ± 44.8 54.8 ± 3.6 307.1 ± 19 29.7 ± 0.8 

22:1n9 24.8 ± 0.2 25.7 ± 22.4 12 ± 1.6 16 ± 1.1 5.3 ± 0 

24:1n9 42.4 ± 0.1 54.7 ± 14 21.3 ± 2.2 17.8 ± 19.9 7.1 ± 1.1 

Σ MUFA 2382.9 3394.6 579.9 847.4 647.0 

16:2n4 43.5 ± 1.8 51.2 ± 4.9 4.2 ± 0.6 9.5 ± 4.1 10 ± 2.1 

16:3n4 21.7 ± 0.9 24.2 ± 1.4 1.5 ± 0.3 5.4 ± 4.1 4.8 ± 0.2 

LA 67.6 ± 1.4 117.6 ± 13 36.4 ± 4.1 39.3 ± 1.9 20.4 ± 0.3 

ALA 45.9 ± 0.8 82 ± 9.5 28.2 ± 2.4 28.6 ± 1.3 11 ± 0 

18:3n4 21.8 ± 0.4 24.1 ± 0.1 6.6 ± 0.8 7.7 ± 1.8 4 ± 0.2 

18:3n6 4.4 ± 0.4 6.9 ± 0.9 2.3 ± 0 3.5 ± 0.4 1.3 ± 0 

SDA 98.6 ± 2.3 148.2 ± 18.5 41.1 ± 4.1 52 ± 1.9 17.4 ± 0.3 

20:2n6 10.3 ± 0.2 13.9 ± 1.5 9 ± 1 15.1 ± 1 3.5 ± 0.1 

20:3n3 5.6 ± 0.1 8.4 ± 1.4 4.2 ± 0.4 8.8 ± 0.3 1.8 ± 0 

20:3n6 6.8 ± 0.2 8.1 ± 1 3 ± 0.3 4.2 ± 0.1 2.5 ± 0 

20:4n3 76.4 ± 1.4 99.9 ± 11.4 32.3 ± 2.8 35.1 ± 0.8 15.4 ± 0.3 

ARA 31.9 ± 0.8 38 ± 3.6 14.9 ± 0.8 19.4 ± 0.4 17.1 ± 0.1 

EPA 548.3 ± 22.7 462.3 ± 54.5 137.2 ± 6.2 230.8 ± 3.7 233.9 ± 3.2 

22:2n6 1.3 ± 0.1 - - 1.4 ± 0.6 - 

22:4n6 5.5 ± 0 6.3 ± 4.3 2.8 ± 0.3 3.2 ± 0.6 3 ± 0.2 

DPAn-3 213.6 ± 5.3 108.8 ± 12.8 80.8 ± 6.1 57.5 ± 0.9 121 ± 1.1 

DHA 586.8 ± 3.8 606.1 ± 47.4 454.2 ± 7.8 556.4 ± 26.1 327.2 ± 1.9 

Σ (n-3) FA 1575.2 1515.7 777.9 969.3 727.7 

Σ (n-6) FA 127.9 190.8 68.4 86.1 47.9 

Σ PUFA 1790.0 1806.0 858.6 1077.9 794.5 

mg EPA +  
DHA in 8 oz 

2574.5 2423.1 1341.3 1785.5 1272.6 

oz to 1750 mg 
EPA + DHA 

5.44 5.81 10.45 7.85 11.00 
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Common name Salmon, Coho Salmon, Sockeye 

Latin name Oncorhynchus kisutch Oncorhynchus nerka 

Vendor NE1 NW1 SE1 SW1 GL1 

Date Dec 2012 Mar 2013 Sept 2012 Apr 2013 Aug 2011 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, USA 
Gulf of 

Alaska, USA 
USA 

Pacific 
Ocean, USA 

Gulf of 
Alaska 

Fish 1 n/a *22-26 in, *4-6 lbs 6 lbs n/a n/a 

Fish 2 n/a *22-26 in, *4-6 lbs 6 lbs n/a n/a 

Fish 3 n/a *22-26 in, *4-6 lbs 6 lbs n/a n/a 

Moisture (%) 76.13 ± 0.51 72.95 ± 0.28 75.31 ± 0.44 72.89 ± 1.03 76.12 ± 0.26 

Total Fat (%) 1.86 ± 0.14 3.80 ± 0.15 2.26 ± 0.06 6.34 ± 0.17 2.29 ± 0.11 

Mercury (ppb) 40.65 ± 0.61 31.73 ± 1.68 16.39 ± 0.37 30.70 ± 1.16 40.09 ± 1.65 

FA (mg/100 g) 
   

    

12:0 - 1.1 ± 0.1 - 2 ± 0.1 - 

14:0 65.8 ± 12.4 198.2 ± 10.4 43.7 ± 3.9 231.8 ± 22.3 45.1 ± 3.9 

16:0 259.4 ± 42.6 561.3 ± 20.2 374.1 ± 30 866.1 ± 62.1 260.8 ± 23.6 

18:0 57.1 ± 9.4 97.6 ± 1.5 94.3 ± 7.5 146.8 ± 7.9 47.2 ± 4.3 

20:0 1.6 ± 0.4 4.2 ± 0.1 1.7 ± 0.3 5.9 ± 0.6 1.2 ± 0.1 

22:0 - 1.8 ± 0.2 - 2.2 ± 0 - 

24:0 - 1.1 ± 0 - - - 

Σ SFA 383.9 865.5 513.8 1254.8 354.4 

14:1n5 - 3 ± 0.2 - 3.7 ± 0.3 - 

16:1n7 66.4 ± 12.8 166.2 ± 6.6 113.6 ± 9.1 194.9 ± 16.2 48.8 ± 5.2 

18:1n7 35.5 ± 5.3 84.7 ± 3.2 78.5 ± 6.2 87.1 ± 5.9 35.4 ± 3.8 

18:1n9 210.2 ± 44.8 424.7 ± 4.7 347.4 ± 26.6 658.5 ± 40.5 166.7 ± 19.5 

20:1n9 29.7 ± 6 86.7 ± 1 20.5 ± 1.6 465.4 ± 30.1 38.5 ± 2.1 

22:1n9 7.1 ± 1.5 18.6 ± 0.1 3.5 ± 0.4 30.7 ± 2.7 6.4 ± 0.6 

24:1n9 10.9 ± 4.8 29.8 ± 0.2 6.5 ± 1.8 42.6 ± 5.1 11.8 ± 0.2 

Σ MUFA 359.7 813.7 569.9 1482.8 307.6 

16:2n4 4.3 ± 0.7 12 ± 0.5 8.8 ± 0.8 6.7 ± 0.6 4 ± 0.4 

16:3n4 2.2 ± 0.1 5.9 ± 0.4 5 ± 0.2 15.4 ± 1.8 2.3 ± 0.3 

LA 15.2 ± 2.3 40.7 ± 1 14.8 ± 1 56 ± 4.9 13.9 ± 1.7 

ALA 12.8 ± 1.4 38 ± 1.5 9.5 ± 0.7 37.8 ± 3.4 9.4 ± 0.8 

18:3n4 3.3 ± 0.2 6.7 ± 0.1 3.2 ± 0.1 6.4 ± 0.4 2.9 ± 0.2 

18:3n6 - 3.7 ± 0.2 - 5.2 ± 0 1.1 ± 0.2 

SDA 21.2 ± 2.3 94.4 ± 4.9 16.9 ± 1.3 72.2 ± 4.9 17.4 ± 2 

20:2n6 5.4 ± 0.9 9.5 ± 0.2 2.7 ± 0.1 22 ± 1.7 6 ± 0.6 

20:3n3 3.5 ± 0.6 5.8 ± 0 1.5 ± 0.1 14.4 ± 1 3.5 ± 0.5 

20:3n6 1.2 ± 0.1 3.2 ± 0 1.4 ± 0.1 4.4 ± 0.3 - 

20:4n3 16.3 ± 1.2 41.7 ± 1 11.7 ± 0.6 50.2 ± 3.5 10.4 ± 1.3 

ARA 9 ± 1 16.6 ± 0.1 15.3 ± 0.9 23.7 ± 0.6 9 ± 1.1 

EPA 121.4 ± 9.8 284.5 ± 6.9 212.6 ± 12.1 367.5 ± 11.8 114.6 ± 13.2 

22:2n6 - - - 1.6 ± 0.3 - 

22:4n6 - 2.5 ± 0.3 1.8 ± 0.7 3 ± 0.7 - 

DPAn-3 40.4 ± 3.9 76.5 ± 2.5 67.1 ± 4.7 77.2 ± 3 29.1 ± 3.2 

DHA 367 ± 16.5 549.4 ± 0 300.8 ± 12.9 872.5 ± 0.8 378.4 ± 34 

Σ (n-3) FA 582.5 1090.3 620.1 1491.7 562.9 

Σ (n-6) FA 30.8 76.1 35.9 115.9 29.9 

Σ PUFA 623.1 1191.0 673.0 1636.0 602.0 

mg EPA +  
DHA in 8 oz 

1107.5 1891.4 1164.5 2812.3 1118.1 

oz to 1750 mg 
EPA + DHA 

12.66 7.41 12.04 4.98 12.58 
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Common name Salmon, Sockeye 

Latin name Oncorhynchus nerka 

Vendor GL1 NW1 NW1 SW1 SW1 

Date Aug 2012 Aug 2012 Mar 2013 Aug 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location Alaska, USA 
Pacific Ocean, 

Canada 
Gulf of 

Alaska, USA 
USA 

Pacific 
Ocean, USA 

Fish 1 15 in, 2.78 lbs n/a *20-26 in, *4-6 lbs 12 in, 3.5 lbs 17 in, 2.3 lbs 

Fish 2 14 in, 2.62 lbs n/a *20-26 in, *4-6 lbs 19 in, 4.25 lbs 18.2 in, 2.4 lbs 

Fish 3 15.5 in, 3.86 lbs n/a *20-26 in, *4-6 lbs 19 in, 3.2 lbs 17.5 in, 2.3 lbs 

Moisture (%) 73.08 ± 0.29 76.33 ± 0.56 71.16 ± 0.02 72.78 ± 0.17 71.68 ± 0.51 

Total Fat (%) 4.44 ± 0.54 3.56 ± 0.02 7.24 ± 0.11 5.61 ± 0.36 6.08 ± 0.59 

Mercury (ppb) 35.19 ± 0.76 45.65 ± 4.52 27.90 ± 0.64 31.89 ± 1.95 30.45 ± 1.91 

FA (mg/100 g) 
    

  

12:0 1.3 ± 0.1 - 2 ± 0 2 ± 0.1 1.6 ± 0.2 

14:0 123.2 ± 5.6 96.5 ± 0.9 229 ± 2.5 169.9 ± 6 188.7 ± 24.8 

16:0 514.8 ± 25.6 438.6 ± 0.3 809 ± 10.2 725.2 ± 32.9 792.1 ± 76.6 

18:0 93.6 ± 4 85.5 ± 0.7 116.7 ± 0.7 116.7 ± 4.8 116.1 ± 6.6 

20:0 3.9 ± 0.2 3.9 ± 0 6.1 ± 0 4.6 ± 0.1 5.3 ± 0.6 

22:0 1.4 ± 0 1.7 ± 0.1 - 1.3 ± 0 2 ± 0 

24:0 - - - - 1.3 ± 0 

Σ SFA 738.2 626.1 1162.9 1019.7 1107.1 

14:1n5 1.9 ± 0.2 1.8 ± 0 4.1 ± 0.1 2.7 ± 0.1 3.7 ± 0.5 

16:1n7 119.8 ± 7.2 120.7 ± 1.5 320 ± 2.2 200.2 ± 9.2 221.6 ± 28.9 

18:1n7 90.3 ± 5.2 106.2 ± 0.8 180.3 ± 1.8 158.7 ± 7.8 177.6 ± 19.4 

18:1n9 462.4 ± 28.4 569.3 ± 12.1 854.1 ± 5.7 658.2 ± 32 832.5 ± 103.9 

20:1n9 199.7 ± 136.1 127.1 ± 0 247.6 ± 10.5 138.8 ± 7.9 172.3 ± 18.6 

22:1n9 35.7 ± 2.2 47 ± 0.8 80.3 ± 0.3 47.2 ± 3 53.5 ± 6.1 

24:1n9 23 ± 0.8 36 ± 3.1 66.5 ± 1.3 3.7 ± 0.3 45.7 ± 4.1 

Σ MUFA 932.8 1008.1 1752.9 1209.7 1506.9 

16:2n4 4.9 ± 0.3 4.8 ± 0.3 14.1 ± 0.1 19.2 ± 0.7 10.4 ± 1.3 

16:3n4 1.6 ± 0.3 1.7 ± 0.1 3.4 ± 0.2 13.7 ± 0.5 2.7 ± 0.4 

LA 45.8 ± 2.5 52.3 ± 0.4 71.7 ± 0.1 68.2 ± 3 84.1 ± 10.6 

ALA 28.5 ± 1.8 24.8 ± 0.3 32.3 ± 0.1 40.3 ± 1.6 45 ± 4.7 

18:3n4 3.4 ± 0.1 3.6 ± 0 8 ± 0 8.5 ± 0.4 6 ± 0.4 

18:3n6 2.4 ± 0.1 2 ± 0 3.6 ± 0.4 3.7 ± 0.2 3.6 ± 0.5 

SDA 38.8 ± 2.5 36.9 ± 1.1 53.3 ± 0 61.8 ± 2.8 67.5 ± 8 

20:2n6 10.9 ± 0.5 9.6 ± 0 17.6 ± 0.1 15.6 ± 0.9 15.5 ± 1.8 

20:3n3 5.5 ± 0.2 3.7 ± 0.1 7.2 ± 0.1 7.6 ± 0.5 7.4 ± 1.1 

20:3n6 3.7 ± 0.2 3.6 ± 0 5.5 ± 0 5.7 ± 0.2 4.9 ± 0.4 

20:4n3 35.8 ± 2.1 30.5 ± 0.6 45.6 ± 0.3 51.3 ± 2.1 46.9 ± 4 

ARA 16.2 ± 0.8 18.5 ± 0.4 19.9 ± 0.3 22.1 ± 0.6 23.4 ± 1.2 

EPA 238.9 ± 11.8 190.1 ± 10.2 343.6 ± 1 359.4 ± 12.6 323.6 ± 18.1 

22:2n6 1.4 ± 0.1 1.5 ± 0.2 2.3 ± 0.2 1.7 ± 0.3 1.9 ± 0.3 

22:4n6 3.2 ± 0.4 4.2 ± 0.2 3.3 ± 0.2 4.2 ± 0.8 4.1 ± 0.1 

DPAn-3 65.2 ± 4.5 68.8 ± 2.7 96.9 ± 1.2 102.8 ± 4 85.4 ± 4.2 

DHA 500.4 ± 32.7 343.8 ± 11.7 543.5 ± 1 589.1 ± 22.2 516.9 ± 3.2 

Σ (n-3) FA 913.0 698.5 1122.4 1212.2 1092.7 

Σ (n-6) FA 83.6 91.7 123.9 121.2 137.5 

Σ PUFA 1006.5 800.3 1271.7 1374.8 1249.5 

mg EPA +  
DHA in 8 oz 

1676.6 1210.8 2011.8 2151.2 1906.3 

oz to 1750 mg 
EPA + DHA 

8.37 11.58 6.96 6.51 7.35 

 



161 

 

 

Common name Scup Sea Bass, Black 

Latin name Stenotomus chrysops Centropristis stiata 

Vendor MA1 MA3 GL1 GL1 SW1 

Date Apr 2013 June 2013 Nov 2011 Aug 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Atlantic 

Ocean, USA 
North Atlantic 
Ocean, USA 

Atlantic 
Ocean 

Virginia, 
USA 

Pacific 
Ocean, USA 

Fish 1 10.75 in, 1.31 lbs 11 in, 0.95 lbs 7.5 in, 0.7 lbs 11.25 in, 1.14 lbs 15 in, 1.5 lbs 

Fish 2 10.75 in, 1.28 lbs 10 in, 0.75 lbs 9 in, 0.8 lbs 11 in, 1.54 lbs 14 in, 1 lb 

Fish 3 10.5 in, 1.02 lbs 11 in, 0.9 lbs 8 in, 0.8 lbs   14 in, 1 lb 

Moisture (%) 75.66 ± 0.08 80.51 ± 0.08 79.07 ± 0.2 82.31 ± 0.04 81.13 ± 0.39 

Total Fat (%) 3.67 ± 0.02 1.04 ± 0.03 2.39 ± 0.11 1.06 ± 0.24 0.93 ± 0.00 

Mercury (ppb) 210.00 ± 11.62 136.75 ± 7.46 111.52 ± 10.05 174.64 ± 2.78 129.72 ± 6.55 

FA (mg/100 g) 
 

  
  

  

12:0 2.2 ± 0.2 - 2.9 ± 0.2 - - 

14:0 90 ± 3.7 13.3 ± 0.7 41.8 ± 4.2 9 ± 2.1 17.9 ± 0.3 

16:0 616.9 ± 11.3 139.7 ± 2.4 301.4 ± 36.1 108.8 ± 12.8 181.2 ± 10.4 

18:0 246.1 ± 4.1 61.8 ± 2.9 75.9 ± 8.9 37 ± 2.1 55 ± 1.6 

20:0 8.3 ± 0.2 2.2 ± 0.2 2.6 ± 0.3 - 1.7 ± 0.1 

22:0 3.7 ± 0.1 - 1.6 ± 0.2 - 1.2 ± 0 

24:0 1.8 ± 0.2 1.1 ± 0.1 1 ± 0.1 5 ± 4.3 1 ± 0 

Σ SFA 968.9 218.1 427.2 159.8 258.1 

14:1n5 2.6 ± 0.1 - 1.8 ± 0.2 - - 

16:1n7 150.3 ± 2.4 21.2 ± 0.5 144.1 ± 17.8 35.4 ± 6.8 51.4 ± 0 

18:1n7 90.1 ± 1.5 30.7 ± 1.7 52.4 ± 6.2 17.8 ± 1.9 27.6 ± 0.7 

18:1n9 698.2 ± 2.7 70.2 ± 2.9 245 ± 32.7 57.7 ± 5.1 109.9 ± 1.1 

20:1n9 54.7 ± 0.1 6.4 ± 0.6 19.2 ± 2.2 6.5 ± 1.1 7.1 ± 0.8 

22:1n9 12.4 ± 0.3 1.9 ± 0.1 2.7 ± 0.2 1.4 ± 0.1 1.5 ± 0 

24:1n9 11.3 ± 0.2 3.4 ± 0.1 3.6 ± 0 9.8 ± 5 4.2 ± 0.1 

Σ MUFA 1019.7 133.7 468.9 128.5 201.7 

16:2n4 5.6 ± 0.1 1.7 ± 0 2.5 ± 0.1 3.7 ± 0 2.4 ± 1.7 

16:3n4 4.8 ± 0.1 1.6 ± 0.1 1.9 ± 0.1 - - 

LA 15.6 ± 0.3 6.3 ± 0.2 11.3 ± 1.1 5.6 ± 0.6 8.2 ± 0.4 

ALA 6.9 ± 0 1.5 ± 0.1 5 ± 0.5 2.7 ± 0.4 3.3 ± 0.3 

18:3n4 6.6 ± 0 1.5 ± 0 3.1 ± 0.4 2.5 ± 0.4 1.9 ± 0.2 

18:3n6 1.8 ± 0.1 - - - - 

SDA 8.6 ± 0.3 3.3 ± 0.1 6.5 ± 0.4 3 ± 0.6 4 ± 0.4 

20:2n6 9.2 ± 0.2 2.8 ± 0.2 5.4 ± 0.6 3.4 ± 0.4 2.9 ± 0.1 

20:3n3 2.4 ± 0 - 1.7 ± 0.2 1.3 ± 0.2 - 

20:3n6 4.2 ± 0 1.8 ± 0.1 1.6 ± 0.2 - 1.3 ± 0.1 

20:4n3 8.4 ± 0.1 3.6 ± 0.1 5.3 ± 0.5 2.8 ± 0.2 3.2 ± 0.4 

ARA 85.7 ± 0.9 35.5 ± 0.4 32.2 ± 3.5 18.4 ± 0.4 28.7 ± 0.7 

EPA 185.1 ± 0.2 76.1 ± 1.1 123.9 ± 12.6 47.7 ± 4.8 71.8 ± 6.5 

22:2n6 1.1 ± 0.1 - - - - 

22:4n6 27.6 ± 0.1 8.2 ± 0.3 7.4 ± 0.9 4.5 ± 0.1 7 ± 0.6 

DPAn-3 105.9 ± 1.2 41.3 ± 1.7 36.5 ± 3.8 16.5 ± 0.8 26.8 ± 2.3 

DHA 282.1 ± 4.5 175 ± 3.7 213.9 ± 21.7 190.8 ± 7.9 173.7 ± 19.6 

Σ (n-3) FA 599.3 300.9 392.9 264.8 282.6 

Σ (n-6) FA 145.2 54.5 57.7 31.9 48.1 

Σ PUFA 761.6 360.2 458.1 302.8 335.1 

mg EPA +  
DHA in 8 oz 

1059.4 569.6 766.1 541.0 556.7 

oz to 1750 mg 
EPA + DHA 

13.22 24.59 18.37 25.92 25.30 
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Common name Sea Bass, Chilean Sea Bass, White 

Latin name Dissostichus eleginoides Atractoscion nobilis 

Vendor NW1 SW1 SW1 SW1 SW1 

Date Apr 2013 Aug 2012 Apr 2013 Aug 2012 Mar 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
South Pacific 
Ocean, Chile 

Chile 
Pacific 

Ocean, Chile 
Mexico 

Pacific 
Ocean, USA 

Fish 1 *44 in, *35 lbs 30 in 25 in, 14 lbs *20-30 lbs n/a 

Fish 2 *48 in, *28 lbs 35 in 27 in, 17 lbs *20-30 lbs n/a 

Fish 3 *50 in, *38 lbs 34 in 26 in, 15 lbs *20-30 lbs n/a 

Moisture (%) 67.09 ± 0.81 66.29 ± 1.21 51.17 ± 2.36 77.91 ± 0.19 78.35 ± 0.1 

Total Fat (%) 23.38 ± 1.57 28.09 ± 2.46 46.48 ± 0.60 0.87 ± 0.18 0.87 ± 0.03 

Mercury (ppb) 643.76 ± 28.36 356.36 ± 26.69 100.74 ± 9.35 259.74 ± 6.59 410.68 ± 40.42 

FA (mg/100 g) 
  

  
 

  

12:0 6.1 ± 0.3 6.2 ± 1.5 16.5 ± 0.1 - - 

14:0 666.4 ± 39.8 1559.3 ± 117.8 3328.3 ± 177.1 9.4 ± 2.1 2.9 ± 0.3 

16:0 2292.6 ± 97.2 2195.2 ± 215.8 4417.6 ± 60.8 118 ± 11.4 71.8 ± 6.5 

18:0 754.9 ± 29.1 314 ± 31.4 580.5 ± 21.1 42.1 ± 3 28.8 ± 1.6 

20:0 24.9 ± 1.3 8.1 ± 0.7 14.2 ± 0.5 - - 

22:0 8.4 ± 0.8 4.5 ± 0.3 - - - 

24:0 4.8 ± 0.4 2.5 ± 0.4 5.1 ± 0.6 - - 

Σ SFA 3758.2 4089.8 8362.2 169.6 103.4 

14:1n5 47.4 ± 3.3 50.8 ± 1.4 183.3 ± 8.5 - - 

16:1n7 1375.8 ± 110.4 2551.3 ± 184.8 4972.9 ± 339.4 19 ± 3.8 5.2 ± 0.3 

18:1n7 804.5 ± 46.4 1641.2 ± 136.9 2799.2 ± 68.1 11.1 ± 2 6.3 ± 0.3 

18:1n9 7083.4 ± 353.8 8007 ± 899.8 10963.5 ± 423.6 48.6 ± 11.2 24.3 ± 0.9 

20:1n9 1557.8 ± 123.7 1577.7 ± 149.6 1426.9 ± 18.4 6.5 ± 1.3 3.1 ± 0.1 

22:1n9 289.5 ± 26.7 408.8 ± 23.5 389.3 ± 0.1 - - 

24:1n9 193.4 ± 21.4 132.3 ± 4.6 177.9 ± 11.8 3.9 ± 0.3 2 ± 0 

Σ MUFA 11351.7 14369.3 20913.0 89.1 40.8 

16:2n4 24.6 ± 3.2 41.9 ± 1.6 88.8 ± 2.9 - - 

16:3n4 6.8 ± 0.9 7.2 ± 0.5 11.9 ± 0.9 - - 

LA 128.1 ± 9.8 413.3 ± 32.4 752.8 ± 12.8 6.4 ± 1.9 3.7 ± 0.2 

ALA 51.8 ± 4 107.9 ± 9.1 211 ± 6.7 1.5 ± 0.2 - 

18:3n4 32 ± 1.7 14.6 ± 3.3 21.5 ± 0.6 - - 

18:3n6 9.3 ± 0.8 29.6 ± 2.4 55.5 ± 3.6 - - 

SDA 96.7 ± 9.1 182.4 ± 17.6 456.5 ± 17 2.5 ± 0.2 - 

20:2n6 50.7 ± 2.5 37.6 ± 3.8 62.8 ± 0.7 - - 

20:3n3 27.9 ± 1.3 17.3 ± 1.6 40.4 ± 3.7 - - 

20:3n6 14.3 ± 0.6 11.7 ± 2 25.3 ± 0.2 - - 

20:4n3 87.9 ± 2.6 63.5 ± 0.7 92.6 ± 2.5 1.8 ± 0.2 - 

ARA 118.4 ± 6.6 77.4 ± 5.1 189.1 ± 3.9 17.4 ± 0.9 16.9 ± 0.8 

EPA 643.3 ± 13.8 682.8 ± 48.6 2503.2 ± 42.6 36.4 ± 1.3 17.8 ± 0.8 

22:2n6 8.7 ± 0.9 6.9 ± 0.5 10.5 ± 0.2 - - 

22:4n6 22.6 ± 1.6 40.1 ± 3.1 47.6 ± 7.8 1.4 ± 0 2.2 ± 0.1 

DPAn-3 109.4 ± 6.3 69.1 ± 5.5 128.6 ± 3.3 7.9 ± 0.6 7.8 ± 0.1 

DHA 983 ± 4.2 631 ± 58.5 1846.4 ± 23.2 177 ± 3.4 137.2 ± 3.3 

Σ (n-3) FA 1999.9 1753.9 5278.7 227.0 162.8 

Σ (n-6) FA 352.0 616.6 1143.7 25.2 22.7 

Σ PUFA 2415.4 2434.2 6544.7 252.2 185.5 

mg EPA +  
DHA in 8 oz 

3688.4 2979.5 9864.8 484.0 351.7 

oz to 1750 mg 
EPA + DHA 

3.80 4.72 1.42 28.94 39.83 
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Common name 
Seatrout, 
Spotted 

Shad, 
American 

Shark, Common 
Thresher 

Shark, Spiny Dogfish 

Latin name 
Cynoscion 
nebulosus 

Alosa 
sapidissima 

Alopias 
vulpinus 

Squalus acanthias 

Vendor SE1 NE5 SW1 MA3 MA2 

Date Dec 2012 June 2013 Aug 2012 June 2013 July 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Mexico, USA 
Connecticut 
River, USA 

California, 
USA 

Gulf of 
Maine, USA 

North Atlantic 
Ocean, USA 

Fish 1 18 in n/a *60+ in, *40+ lbs 22.25 in, 2.05 lbs 22 in, 4 lbs 

Fish 2 18 in n/a *60+ in, *40+ lbs 22 in, 2.25 lbs   

Fish 3   n/a *60+ in, *40+ lbs 24.25 in, 2.3 lbs   

Moisture (%) 77.47 ± 0.13 76.13 ± 0.28 75.99 ± 0.32 74.08 ± 0.28 80.51 ± 0.21 

Total Fat (%) 4.54 ± 0.10 3.16 ± 0.03 0.77 ± 0.02 7.92 ± 0.55 0.76 ± 0.08 

Mercury (ppb) 103.47 ± 3.93 56.76 ± 2.59 296.39 ± 7.96 433.13 ± 10.82 161.43 ± 5.38 

FA (mg/100 g)       
 

  

12:0 2.1 ± 0 - - - - 

14:0 149 ± 2.6 132 ± 1.4 4 ± 0 101.7 ± 5.7 1.9 ± 0 

16:0 865.7 ± 16.6 441.4 ± 10.4 107 ± 2.2 1231.9 ± 51.6 46.1 ± 1 

18:0 178.6 ± 3.5 77.6 ± 2.1 53.7 ± 1 219.2 ± 11.1 45 ± 0.3 

20:0 8.1 ± 0.2 5.8 ± 0.1 - 5.9 ± 0.2 - 

22:0 5.2 ± 0.1 1.4 ± 0.1 - - - 

24:0 5.4 ± 0 1.2 ± 0.1 - 1.2 ± 0 - 

Σ SFA 1214.1 659.3 164.6 1559.9 93.1 

14:1n5 3.5 ± 0.1 - - 1 ± 0 - 

16:1n7 488.9 ± 12.7 56.8 ± 1.2 9.7 ± 0.2 240.8 ± 10 25.4 ± 0.6 

18:1n7 122.6 ± 3.3 62.5 ± 1.1 37.2 ± 0.8 264.9 ± 7.7 29.1 ± 0.2 

18:1n9 427.4 ± 12.5 199.4 ± 5 34.8 ± 5.4 1093.5 ± 5.7 87 ± 0.4 

20:1n9 16.2 ± 0.9 482.7 ± 22.1 5.5 ± 0.3 553.9 ± 15.7 3.5 ± 0 

22:1n9 4.7 ± 0.2 26.7 ± 0.3 - 144.7 ± 1.3 - 

24:1n9 8.3 ± 0.4 27.5 ± 1.1 1.3 ± 0.1 12.1 ± 1.9 - 

Σ MUFA 1071.5 855.5 88.5 2311.0 145.0 

16:2n4 31.4 ± 0.6 6.3 ± 0.2 - 10 ± 0.3 - 

16:3n4 19.2 ± 0.4 3.9 ± 0.1 - 3.8 ± 0 - 

LA 84.8 ± 2 30.3 ± 0.7 3.4 ± 1.8 119.9 ± 4 10.7 ± 0.1 

ALA 65.9 ± 1.4 17.1 ± 0.5 - 48.6 ± 2.2 - 

18:3n4 13.1 ± 0.4 3.1 ± 0 - 12.4 ± 0.5 - 

18:3n6 20.9 ± 0.5 2.6 ± 0.1 - 6.9 ± 0.6 - 

SDA 40.8 ± 0.9 31.6 ± 0.8 - 64.1 ± 3.1 - 

20:2n6 12.7 ± 0.2 6.5 ± 0.1 1.5 ± 0 26.3 ± 1.1 49.3 ± 0.3 

20:3n3 10.5 ± 0.4 5.2 ± 0 - 10 ± 0.3 - 

20:3n6 16.3 ± 0.2 2.2 ± 0.1 - 7.9 ± 0.2 - 

20:4n3 27.1 ± 0.8 24.1 ± 0.6 1.4 ± 0 49.5 ± 2.4 - 

ARA 123.4 ± 2.1 17.8 ± 0.5 27.9 ± 0.4 175.2 ± 6.9 4.4 ± 0 

EPA 191.2 ± 4.2 132.9 ± 3.3 12.7 ± 0 447.9 ± 23.5 5 ± 0.1 

22:2n6 - - - 2.4 ± 0.1 13.3 ± 0.1 

22:4n6 35.3 ± 0.8 2.8 ± 0.2 9.2 ± 0.2 37.4 ± 2.1 1.8 ± 0.1 

DPAn-3 87 ± 2.1 45.3 ± 0.8 38.2 ± 0.5 156.9 ± 9.1 6.2 ± 0.2 

DHA 381.6 ± 4.3 469.6 ± 14.7 165.8 ± 2.6 1411.5 ± 91.6 22.3 ± 0.2 

Σ (n-3) FA 804.0 725.8 218.1 2188.4 33.5 

Σ (n-6) FA 293.5 62.2 41.9 375.9 79.5 

Σ PUFA 1161.2 801.2 260.1 2590.6 113.0 

mg EPA +  
DHA in 8 oz 

1298.9 1366.6 404.9 4216.9 62.1 

oz to 1750 mg 
EPA + DHA 

10.78 10.25 34.59 3.33 225.78 
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Common name Skate Smelt, Rainbow Snapper, Red 

Latin name Rajidae spp. Osmerus mordax Lutjanus campechanus 

Vendor MA2 MA3 GL1 GL1 GL1 NE1 

Date July 2013 June 2013 Jan 2011 Aug 2012 Jan 2011 Dec 2012 

Farm/Wild Wild Wild Wild Wild Wild Wild 

Location 
Atlantic 

Ocean, USA 
North Atlantic 
Ocean, USA 

Lake 
Michigan 

Great Lakes 
Gulf of 
Mexico 

Costa Rica 

Fish 1 10 in, 1 lbs 15.5 in, 2.1 lbs *3 in, *<0.25 lbs *3 in, *<0.25 lbs 7 in, 0.95 lbs n/a 

Fish 2 10 in, 1 lbs 15.5 in, 1.55 lbs *3 in, *<0.25 lbs *3 in, *<0.25 lbs 8 in, 1 lb n/a 

Fish 3 10 in, 1 lbs 14.5 in, 1.55 lbs *3 in, *<0.25 lbs *3 in, *<0.25 lbs 8.5 in, 1.6 lbs   

Moisture (%) 80.02 ± 0.27 77.76 ± 0.03 82.66 ± 0.21 82.90 ± 0.45 79.30 ± 0.05 79.06 ± 0.09 

Total Fat (%) 0.80 ± 0.01 0.79 ± 0.17 2.47 ± 0.25 1.87 ± 0.00 1.08 ± 0.01 0.93 ± 0.00 

Mercury (ppb) 83.07 ± 8.50 98.94 ± 7.22 16.33 ± 1.63 16.48 ± 0.11 95.35 ± 5.92 17.92 ± 0.82 

FA (mg/100 g) 
 

  
 

  
 

  

12:0 - - 1.7 ± 0 - - - 

14:0 4.2 ± 0 3.8 ± 0.1 87 ± 8.7 74.4 ± 2.3 7.7 ± 0.3 5.5 ± 0.7 

16:0 121.6 ± 2.9 107.4 ± 8.9 351.5 ± 31.5 281.7 ± 11.8 107.4 ± 3.4 115.5 ± 12 

18:0 25.4 ± 1.1 22.9 ± 2 47 ± 4.4 52.9 ± 1.9 43 ± 1.6 48.4 ± 6.3 

20:0 - - 2.4 ± 0.2 2.2 ± 0.1 1.5 ± 0 1.8 ± 0.3 

22:0 - - - 1.6 ± 0.3 - - 

24:0 - - 1.4 ± 0.3 1.8 ± 0.1 1 ± 0 1.2 ± 0.1 

Σ SFA 151.2 134.1 490.9 414.5 160.6 172.4 

14:1n5 - - 1.9 ± 0.1 2.4 ± 0.1 - - 

16:1n7 9 ± 0.1 10.4 ± 0.4 118.5 ± 11.5 103.5 ± 6.6 13.5 ± 0.7 9.3 ± 1.2 

18:1n7 17.3 ± 0.6 18.2 ± 1.6 68.9 ± 6.6 58.9 ± 3.3 11.9 ± 0.4 12.2 ± 1.8 

18:1n9 35.2 ± 1.5 37.8 ± 3.6 234.7 ± 21.2 230.5 ± 13.7 51 ± 2.1 38.7 ± 5 

20:1n9 5.3 ± 0.3 6.9 ± 0.5 14.2 ± 1.5 3.3 ± 0.2 2.2 ± 0.1 3.2 ± 0.4 

22:1n9 - - 3.3 ± 0.8 1.4 ± 0.1 - 1.3 ± 0.1 

24:1n9 1.1 ± 0 1.2 ± 0 8.3 ± 2.4 6.4 ± 0.2 1.2 ± 0 1.9 ± 0 

Σ MUFA 67.9 74.3 449.7 406.4 79.9 66.7 

16:2n4 - - 6.7 ± 0.6 4.6 ± 0.8 - 2.5 ± 0.4 

16:3n4 - - 3.6 ± 0.4 3.1 ± 0.1 - - 

LA 6.7 ± 0.3 6.5 ± 0.4 89.9 ± 9.4 88.9 ± 5.8 4.2 ± 0.1 6.3 ± 0.8 

ALA 1.8 ± 0.1 1.8 ± 0 72.1 ± 7.4 104.6 ± 11.6 1.1 ± 0 1.3 ± 0.2 

18:3n4 - - 3 ± 0.2 - - - 

18:3n6 - - 5.7 ± 0.5 5.7 ± 0.3 - - 

SDA 1.2 ± 0.1 1.4 ± 0 35.6 ± 3.7 81.2 ± 6.6 - - 

20:2n6 1.7 ± 0.1 1.9 ± 0.1 22.8 ± 2.4 4.3 ± 0.2 1.5 ± 0.1 3.3 ± 0.5 

20:3n3 - - 28.4 ± 2.9 3.6 ± 0.2 - - 

20:3n6 - - 3.9 ± 0 1.9 ± 0.1 - - 

20:4n3 3.1 ± 0.1 3.2 ± 0.1 35.1 ± 3.9 9.4 ± 0.7 - 1.5 ± 0.2 

ARA 18.8 ± 0.8 16.3 ± 1.6 74.7 ± 7.8 70.9 ± 3.3 24.2 ± 0.7 24.8 ± 2.9 

EPA 33.9 ± 1.4 30.2 ± 2.7 171.5 ± 18.3 174.9 ± 12.6 21.2 ± 0.7 26.7 ± 3.2 

22:2n6 - - 6.5 ± 0.9 - - - 

22:4n6 3.8 ± 0.7 3.4 ± 0.4 9.1 ± 2.5 7 ± 1 5.7 ± 0.2 4.8 ± 0.5 

DPAn-3 20.9 ± 0.9 19 ± 1.1 37.6 ± 4.4 13.7 ± 0.4 12.1 ± 0.4 12.1 ± 1.5 

DHA 143.3 ± 7.4 135.1 ± 10.9 311.6 ± 32.2 184.3 ± 10 119.4 ± 3.5 180.2 ± 19.5 

Σ (n-3) FA 204.1 190.7 691.9 571.8 153.8 221.8 

Σ (n-6) FA 30.9 28.0 212.7 178.7 35.7 39.2 

Σ PUFA 235.0 218.7 917.9 758.2 189.4 263.5 

mg EPA +  
DHA in 8 oz 

401.7 374.9 1095.7 814.7 318.7 469.2 

oz to 1750 mg 
EPA + DHA 

34.90 37.47 12.85 17.22 43.95 30.03 
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Common name Snapper, Red 

Latin name Lutjanus campechanus 

Vendor NE5 SE2 SE1 SW1 SW1 

Date June 2013 Nov 2012 Apr 2013 Aug 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of Mexico, 

Panama 
Gulf of Mexico, 

Mexico 
Gulf of Mexico, 

Mexico 
Canada 

Atlantic 
Ocean, Canada 

Fish 1 n/a 13 in, 1.2 lbs n/a n/a n/a 

Fish 2 n/a 13 in, 1.1 lbs n/a n/a n/a 

Fish 3 n/a 13 in, 1.1 lbs n/a n/a n/a 

Moisture (%) 79.17 ± 0.29 78.72 ± 0.16 78.15 ± 0.13 78.35 ± 0.20 80.68 ± 0.33 

Total Fat (%) 1.60 ± 0.20 0.69 ± 0.13 1.57 ± 0.11 1.79 ± 0.22 1.05 ± 0.07 

Mercury (ppb) 93.28 ± 2.18 123.37 ± 8.50 294.14 ± 27.12 88.00 ± 4.19 91.80 ± 1.70 

FA (mg/100 g) 
    

  

12:0 - - - - - 

14:0 35 ± 3.9 3.6 ± 1 33.2 ± 5.8 55.4 ± 0 24.1 ± 0.7 

16:0 298.3 ± 26.7 99.7 ± 13.5 130 ± 10.5 288.6 ± 3.6 172.3 ± 13 

18:0 127.2 ± 11.5 41.3 ± 5.6 52.7 ± 2 58.7 ± 2.1 39.8 ± 4.4 

20:0 4.6 ± 0.4 - 1.5 ± 0.2 2 ± 0.2 - 

22:0 3 ± 0.2 - 1.5 ± 0.3 1.1 ± 0.2 - 

24:0 4.3 ± 0.1 1.1 ± 0.2 1.6 ± 0.2 - - 

Σ SFA 472.3 145.7 220.5 405.7 236.2 

14:1n5 - - 1.5 ± 0.4 1.1 ± 0 - 

16:1n7 44.7 ± 4.6 9.5 ± 1.2 24.4 ± 4.8 83.6 ± 2.4 31.7 ± 1.1 

18:1n7 31.8 ± 2.8 9.1 ± 1 13.4 ± 1.8 67.6 ± 1.4 33.1 ± 3.3 

18:1n9 179.8 ± 16 43.8 ± 1.8 91.4 ± 8.5 235.2 ± 11.5 88.4 ± 6.1 

20:1n9 5.9 ± 0.5 3 ± 0.7 2.8 ± 0.4 40.6 ± 6.6 14.3 ± 0.8 

22:1n9 2.6 ± 0.1 - - 8 ± 0.3 12.6 ± 0.3 

24:1n9 8.3 ± 0.5 2 ± 0.2 4.3 ± 0.4 10.4 ± 1.5 6.5 ± 0.5 

Σ MUFA 273.0 67.4 137.8 446.5 186.6 

16:2n4 1.9 ± 0.2 2.2 ± 0.4 - 6 ± 0.3 3.3 ± 0 

16:3n4 1 ± 0.1 - - 4 ± 0 2.9 ± 0.2 

LA 12 ± 1 4.3 ± 0.4 6.9 ± 0.5 20.8 ± 0.5 8.9 ± 0.7 

ALA 5.9 ± 0.4 - 1.9 ± 0.5 11.8 ± 0.9 3.1 ± 0.2 

18:3n4 3.5 ± 0.4 - - 2.2 ± 0.3 1.1 ± 0.1 

18:3n6 1.3 ± 0.1 - - 1.4 ± 0 - 

SDA 5.4 ± 0.6 - 1.2 ± 0.3 26.4 ± 0.6 7.4 ± 0.1 

20:2n6 2.7 ± 0.2 1.5 ± 0.1 1.6 ± 0.2 2.9 ± 0.2 1.6 ± 0.1 

20:3n3 1.2 ± 0.1 - - 1.7 ± 0.1 - 

20:3n6 2.1 ± 0.1 - 1.5 ± 0 1.2 ± 0 - 

20:4n3 5.4 ± 0.6 - 1.5 ± 0.2 8.5 ± 0.3 2.8 ± 0.3 

ARA 44.5 ± 3.4 21.5 ± 2.2 40.4 ± 0.5 19.1 ± 0.1 12.3 ± 1 

EPA 61.1 ± 5.1 12.6 ± 1.4 15.4 ± 1 164.4 ± 0.6 91.2 ± 5.1 

22:2n6 - - - - - 

22:4n6 8.7 ± 1.2 5.3 ± 0.4 11 ± 0 - - 

DPAn-3 23.9 ± 1.8 9.3 ± 1.1 12.6 ± 0.7 20.7 ± 0.3 15.2 ± 2.2 

DHA 280.6 ± 17.3 154.7 ± 16.8 138.8 ± 0.7 279.3 ± 7.9 240.8 ± 24.3 

Σ (n-3) FA 383.5 176.6 171.3 512.7 360.4 

Σ (n-6) FA 71.3 32.7 61.4 45.3 22.8 

Σ PUFA 461.2 211.5 232.7 570.2 390.5 

mg EPA +  
DHA in 8 oz 

775.1 379.5 349.8 1006.3 752.9 

oz to 1750 mg 
EPA + DHA 

18.10 37.12 40.03 13.92 18.67 
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Common name Snapper, Vermilion Snapper, Yellowtail 

Latin name Rhomboplites aurorubens Ocyurus chrysurus 

Vendor SE1 SE1 SE3 SE1 SE1 

Date Oct 2012 Aug 2013 Oct 2012 Oct 2012 May 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 
Atlantic 

Ocean, USA 
Gulf of 

Mexico, USA 
Gulf of 

Mexico, USA 

Fish 1 n/a 15 in 1.25 lbs 18 in 11 in 

Fish 2 n/a 13 in 1.25 lbs 17.5 in 10.5 in 

Fish 3 n/a 13.5 in 1.25 lbs   11.5 in 

Moisture (%) 80.16 ± 0.27 77.66 ± 0.11 78.64 ± 0.30 78.24 ± 0.33 77.18 ± 0.15 

Total Fat (%) 0.82 ± 0.04 1.26 ± 0.14 0.67 ± 0.09 0.93 ± 0.01 2.14 ± 0.08 

Mercury (ppb) 60.72 ± 2.43 64.79 ± 1.11 67.78 ± 1.35 70.11 ± 1.83 64.86 ± 1.12 

FA (mg/100 g) 
 

  
  

  

12:0 - - - - - 

14:0 5.6 ± 2.3 37.7 ± 1.3 15.3 ± 7.1 16.8 ± 5 48.7 ± 0.4 

16:0 115.4 ± 11.7 205.2 ± 6 106.2 ± 16.5 109.3 ± 16.3 382.3 ± 6 

18:0 42.7 ± 4.9 80.2 ± 1.9 38.9 ± 3.6 43 ± 6.3 126.3 ± 3.6 

20:0 - 3.8 ± 0.1 1.6 ± 0.5 1.7 ± 0.3 11.2 ± 0.4 

22:0 - 1.7 ± 0 - 1.1 ± 0.1 6.2 ± 0.1 

24:0 - 1.7 ± 0.1 1.1 ± 0 1.2 ± 0 4.3 ± 0.3 

Σ SFA 163.8 330.4 163.1 173.0 579.0 

14:1n5 - - - - - 

16:1n7 10.5 ± 3.1 35.4 ± 0.4 13.8 ± 4.9 18.1 ± 4.7 77.4 ± 1 

18:1n7 8 ± 1.5 21.4 ± 0.6 7.6 ± 1.7 8.7 ± 1.7 30.3 ± 0.9 

18:1n9 46.5 ± 10 69.5 ± 1.9 42.8 ± 9.9 37.4 ± 5.1 177.8 ± 3.8 

20:1n9 5.5 ± 2 4 ± 0.2 1.6 ± 0.7 2.2 ± 0.3 9.2 ± 0.2 

22:1n9 - 3.9 ± 0.2 - - 4.3 ± 0.1 

24:1n9 1.9 ± 0.2 5.9 ± 0.1 1.7 ± 0.5 2.2 ± 0.1 10.3 ± 0.8 

Σ MUFA 72.4 140.1 67.5 68.6 309.4 

16:2n4 - 1.7 ± 0 - 1.3 ± 0.4 1.8 ± 0 

16:3n4 - 1.1 ± 0.1 1.9 ± 0.5 1.2 ± 0.3 4.9 ± 6.4 

LA 4.3 ± 0.5 12.3 ± 0.4 9.9 ± 1.4 8.9 ± 1.5 20.2 ± 0.9 

ALA - 5.2 ± 0.1 2.3 ± 0.7 2.5 ± 0.5 10.6 ± 0.6 

18:3n4 1.3 ± 0.1 1.9 ± 0 1.3 ± 0.2 1.4 ± 0.2 4.7 ± 0.1 

18:3n6 - 1.6 ± 0.1 - - 2.1 ± 0.2 

SDA - 5.9 ± 0.1 1.7 ± 0.6 2.9 ± 0.7 5.2 ± 0.3 

20:2n6 1.8 ± 0.3 2.6 ± 0.1 1.4 ± 0.2 1.5 ± 0.3 5.2 ± 0.3 

20:3n3 - - - - 2.2 ± 0.1 

20:3n6 - 1.5 ± 0.1 - - 2.2 ± 0.2 

20:4n3 - 3 ± 0.2 1.9 ± 0.4 2.1 ± 0.5 6.8 ± 0.8 

ARA 20.7 ± 1.5 31.4 ± 2.3 21.2 ± 0.1 22 ± 1.6 41.1 ± 3.9 

EPA 15.1 ± 3 49.4 ± 2.9 18 ± 2.1 20.7 ± 3.1 68 ± 7.5 

22:2n6 - - - - - 

22:4n6 4.9 ± 0.4 4.4 ± 0.3 4.7 ± 0.4 3.1 ± 0.5 11.2 ± 2.4 

DPAn-3 10.9 ± 1.5 15.2 ± 1.9 6.5 ± 0.8 6.2 ± 0.9 29.5 ± 3.5 

DHA 175.1 ± 8.3 238.3 ± 26.6 149.8 ± 4.8 120.9 ± 4.6 362 ± 51.4 

Σ (n-3) FA 201.1 317.1 180.1 155.2 484.3 

Σ (n-6) FA 31.8 53.8 37.1 35.5 82.0 

Σ PUFA 234.2 375.6 220.4 194.6 577.7 

mg EPA +  
DHA in 8 oz 

431.3 652.6 380.5 321.2 975.3 

oz to 1750 mg 
EPA + DHA 

32.52 21.57 36.80 43.66 14.49 
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Common name Spot 
Sturgeon, 

Green 
Sturgeon, White 

Latin name Leiostomus xanthurus 
Acipenser 
medirostris 

Acipenser transmontanus 

Vendor MA1 MA2 NW1 NW1 NW1 

Date Apr 2013 July 2013 Apr 2013 Oct 2012 Feb 2013 

Farm/Wild Wild Wild Farm Farm Wild 

Location 
Atlantic 

Ocean, USA 
Chesapeake 

Bay, USA 
USA, 

fresh water 
California, USA, 

pond raised 
USA 

Fish 1 8 in, 0.45 lbs 4 in, 0.2 lbs *25 in, *10 lbs 33 in, 12.2 lbs *41 in, *18 lbs 

Fish 2 7.75 in, 0.33 lbs 5 in, 0.3 lbs *27 in, *12 lbs 33.5 in, 12.8 lbs *42 in, *15 lbs 

Fish 3 8 in, 0.38 lbs 5 in, 0.3 lbs *24 in, *12 lbs 35 in, 14 lbs *45 in, *20 lbs 

Moisture (%) 65.81 ± 2.88 74.94 ± 0.16 88.09 ± 1.02 70.26 ± 4.31 75.72 ± 0.45 

Total Fat (%) 16.04 ± 0.35 7.26 ± 0.09 14.78 ± 1.20 11.16 ± 0.16 7.27 ± 0.07 

Mercury (ppb) 30.17 ± 0.47 43.02 ± 2.73 15.68 ± 1.61 16.38 ± 1.31 63.30 ± 1.55 

FA (mg/100 g) 
 

    
 

  

12:0 17.5 ± 0.6 5.2 ± 0.2 4.1 ± 0.6 3.1 ± 0.2 37.8 ± 1.2 

14:0 392.2 ± 6.2 127.5 ± 2.5 368.3 ± 36.7 328.7 ± 6.3 139.4 ± 5.1 

16:0 4059 ± 12.9 1685.7 ± 24.6 2303.5 ± 205.8 2060.7 ± 35.8 1205.1 ± 57.8 

18:0 860.2 ± 25.5 382.5 ± 5.1 347.3 ± 20.5 284.8 ± 6.2 148 ± 4.3 

20:0 37.9 ± 0.6 18.3 ± 0.3 10.7 ± 0.9 10.2 ± 0.4 5 ± 0.1 

22:0 23 ± 0.1 6.7 ± 0.2 4.8 ± 0.5 4 ± 0.3 3.4 ± 0.2 

24:0 7.4 ± 0.3 3.1 ± 0.1 3.7 ± 0.6 3.9 ± 0.3 3.9 ± 0 

Σ SFA 5397.3 2229.0 3042.5 2695.4 1542.4 

14:1n5 9 ± 0 4.3 ± 0.2 7.6 ± 1.4 6.1 ± 0.9 5.2 ± 0.4 

16:1n7 1292.1 ± 4.6 693.1 ± 11.5 647.9 ± 63.7 600.2 ± 13.4 516.7 ± 17.2 

18:1n7 421.1 ± 8.1 226.9 ± 2 367.8 ± 29.5 275.6 ± 23.5 406.3 ± 15.5 

18:1n9 3003.2 ± 114 1198.7 ± 10.5 3982.6 ± 331.2 3262.7 ± 79 1563.8 ± 31.6 

20:1n9 153.7 ± 34.7 71.3 ± 0.6 173.8 ± 12.2 132.4 ± 0.6 113.2 ± 106.1 

22:1n9 26 ± 0.5 10.8 ± 0.7 13.9 ± 1.3 12.7 ± 0.2 8.4 ± 0 

24:1n9 16 ± 1 4.6 ± 0.6 8.7 ± 1.5 10.6 ± 1.2 2.1 ± 0.1 

Σ MUFA 4921.2 2209.8 5202.2 4300.2 2615.7 

16:2n4 24.8 ± 1.8 4.6 ± 0.1 36.3 ± 3.6 33.9 ± 3 38.4 ± 1.4 

16:3n4 20.2 ± 1.3 3.2 ± 0.2 24.5 ± 1.8 24.9 ± 1.6 21.3 ± 0.5 

LA 115.1 ± 1.1 29.2 ± 0.2 1331.1 ± 115.3 1108.7 ± 30.6 161.2 ± 3.6 

ALA 61.4 ± 0.8 14.6 ± 0.2 83.9 ± 8.2 79.6 ± 2.5 131.2 ± 4.9 

18:3n4 17.9 ± 0.3 4.8 ± 0.3 36.6 ± 5.9 31.3 ± 4.2 48.8 ± 1.9 

18:3n6 7.9 ± 0.5 1.8 ± 0.1 92.8 ± 8.8 47.7 ± 1.8 11.7 ± 0.1 

SDA 74.6 ± 0.8 8.6 ± 0.4 49.6 ± 4.5 47.8 ± 1.9 65.3 ± 2 

20:2n6 53.1 ± 2.1 21.5 ± 0.4 71.2 ± 5 54.8 ± 2.6 58.2 ± 1.5 

20:3n3 22.3 ± 0.1 6.9 ± 0.1 10.3 ± 0.9 9.3 ± 0.3 26.5 ± 1.7 

20:3n6 12.4 ± 0 5.7 ± 0.1 59.9 ± 4.5 29.1 ± 0.8 31.9 ± 0.4 

20:4n3 52.3 ± 0.1 10.4 ± 0.4 46.1 ± 4 46.2 ± 1 78 ± 1.9 

ARA 176 ± 1.6 78.9 ± 1.5 178 ± 10.3 112.1 ± 1.7 225.7 ± 7.4 

EPA 628.7 ± 8.9 340.9 ± 5.8 403.5 ± 29.2 409.6 ± 8.9 511.1 ± 15.5 

22:2n6 3.3 ± 1.1 1.7 ± 0.1 5.1 ± 0.8 5 ± 0.7 1.9 ± 0 

22:4n6 70.1 ± 1.1 63.4 ± 1.5 31.9 ± 2.3 19.1 ± 0.2 51.5 ± 1.9 

DPAn-3 256.3 ± 0.7 181.9 ± 2.5 171.6 ± 12.4 155.4 ± 2.9 161.4 ± 6.7 

DHA 730 ± 14.5 198.2 ± 3.4 662.5 ± 41.2 528.9 ± 4.9 155.8 ± 5 

Σ (n-3) FA 1825.7 761.6 1427.6 1276.7 1129.3 

Σ (n-6) FA 438.0 202.3 1770.1 1376.5 542.0 

Σ PUFA 2326.5 976.4 3295.1 2743.3 1779.8 

mg EPA +  
DHA in 8 oz 

3081.5 1222.6 2417.8 2128.6 1512.4 

oz to 1750 mg 
EPA + DHA 

4.55 11.45 5.80 6.58 9.26 
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Common name Swordfish 

Latin name Xiphias gladius 

Vendor GL1 NW1 NE1 NE3 NE4 

Date Nov 2010 Oct 2012 Nov 2012 Oct 2012 May 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Gulf of Mexico/ 
Atlantic Ocean 

Pacific Ocean, 
Costa Rica 

Brazil 
Atlantic 

Ocean, Canada 
Atlantic/Pacific; 

Costa Rica/USA,Brazil 

Fish 1 50 in, 111 lbs n/a 67 in, 200 lbs 120 lbs 50 in, 119 lbs 

Fish 2 58 in, 116 lbs n/a 63 in, 187 lbs 120 lbs 54 in, 146 lbs 

Fish 3 42 in, 78 lbs n/a 70 in, 311 lbs 110 lbs 65 in, 200 lbs 

Moisture (%) 76.89 ± 0.14 77.78 ± 0.10 74.27 ± 0.22 69.98 ± 0.31 77.98 ± 0.42 

Total Fat (%) 2.42 ± 0.00 3.34 ± 0.35 7.26 ± 0.58 10.25 ± 0.36 5.19 ± 0.31 

Mercury (ppb) 703.90 ± 40.13 1718.95 ± 138.14 925.74 ± 87.66 987.99 ± 26.35 1637.81 ± 39.81 

FA (mg/100 g) 
    

  

12:0 - - - 3.9 ± 0.2 - 

14:0 53.8 ± 2.5 50 ± 3.5 135.2 ± 5.4 374.4 ± 26.7 97.2 ± 4 

16:0 404.8 ± 12.3 488 ± 24.8 790.1 ± 41.5 1472.5 ± 76.7 709.5 ± 19.8 

18:0 141.3 ± 0.4 163.9 ± 6.5 221.2 ± 11 419.2 ± 24.6 275.8 ± 11.4 

20:0 8.3 ± 0 8.9 ± 0.2 13.1 ± 0.8 13.1 ± 0.8 12.9 ± 0.4 

22:0 5.1 ± 0.1 5.8 ± 0.1 6.7 ± 0.4 - 6.4 ± 0.2 

24:0 3.7 ± 0.2 4.9 ± 0.3 4.6 ± 0.3 2.2 ± 0.2 4.4 ± 0 

Σ SFA 617.0 721.6 1170.8 2285.2 1106.2 

14:1n5 - 1.4 ± 0.1 2.6 ± 0.1 11.8 ± 6.5 2 ± 0 

16:1n7 75.9 ± 0.9 110.1 ± 6.2 216.3 ± 11 624 ± 37.9 162.2 ± 5.3 

18:1n7 58.6 ± 1.9 88.9 ± 3.5 144.9 ± 1.8 305.5 ± 18.1 114.4 ± 3.6 

18:1n9 593.1 ± 5.3 988.3 ± 42.2 1601.1 ± 121.2 1925.4 ± 113.1 1565.3 ± 64 

20:1n9 98.3 ± 7.4 130.8 ± 3.2 383.7 ± 16.3 855.4 ± 47.9 346.3 ± 18.3 

22:1n9 17.9 ± 0.7 18 ± 0.6 56.2 ± 2.1 137.3 ± 38.4 210.3 ± 12.6 

24:1n9 26.5 ± 0.3 38.1 ± 3.7 59.6 ± 0.9 76.4 ± 13.4 71.1 ± 2.6 

Σ MUFA 870.3 1375.5 2464.6 3935.7 2471.7 

16:2n4 1.5 ± 0.1 - 41.7 ± 1.6 24.3 ± 1.6 28.2 ± 0.5 

16:3n4 - - 39.9 ± 4.9 6.5 ± 0 31.3 ± 0.8 

LA 13 ± 0.2 11.9 ± 1 44.1 ± 2 107 ± 6.6 28.2 ± 1.1 

ALA 3.8 ± 0.1 4.9 ± 4 13.8 ± 0.2 56.1 ± 3.5 5.4 ± 0.4 

18:3n4 8.4 ± 0.1 7.3 ± 0.4 16.7 ± 0 12.9 ± 0.5 10.7 ± 0.1 

18:3n6 - - 1.9 ± 0.1 5.3 ± 0.1 - 

SDA 1.4 ± 0.1 - 8 ± 0.5 80.1 ± 5.1 1.9 ± 0.5 

20:2n6 6.3 ± 0.3 5.8 ± 0.3 13.4 ± 0.4 22.8 ± 1.5 10.1 ± 0.3 

20:3n3 4.5 ± 0.1 5.3 ± 0.2 9.3 ± 0.1 15.1 ± 1.2 6.1 ± 0 

20:3n6 2.4 ± 0.1 2.3 ± 0.2 4.4 ± 0.2 8.1 ± 0.2 3.7 ± 0.1 

20:4n3 5.5 ± 0.1 4.6 ± 0.4 37.2 ± 0.6 86.8 ± 4.2 9.2 ± 0.7 

ARA 40.8 ± 0.9 40.1 ± 1.3 41.5 ± 1.6 42.1 ± 1.6 42.3 ± 0.2 

EPA 49.2 ± 2.4 27 ± 1.6 74.4 ± 0.2 510.5 ± 28 44.6 ± 2.6 

22:2n6 - - 1.4 ± 0.1 1.8 ± 0.1 1.4 ± 0 

22:4n6 16.3 ± 0.2 19 ± 1.6 19.4 ± 1.1 10.8 ± 0.6 19.7 ± 0.2 

DPAn-3 52.1 ± 1.1 45.4 ± 1.5 96.1 ± 2.2 205.8 ± 13 79.7 ± 3.5 

DHA 282.8 ± 12.1 239.8 ± 16.4 418.7 ± 12.6 892.9 ± 37.9 315.3 ± 4.6 

Σ (n-3) FA 399.2 326.9 657.4 1847.1 462.3 

Σ (n-6) FA 78.7 79.1 126.2 197.8 105.4 

Σ PUFA 487.9 413.3 881.9 2088.6 637.9 

mg EPA +  
DHA in 8 oz 

752.8 605.1 1118.3 3182.7 816.3 

oz to 1750 mg 
EPA + DHA 

18.62 23.19 12.53 4.41 17.16 
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Common name Swordfish 

Latin name Xiphias gladius 

Vendor NW1 SE1 SE1 SW1 SW1 

Date Mar 2013 Sept 2012 Apr 2013 Aug 2012 Apr 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, Fiji 
Atlantic 

Ocean, USA 
South Atlantic 
Ocean, USA 

Marto, 
Ecuador 

Pacific Ocean, 
Mexico 

Fish 1 *96-120 in, *120 lbs *<100 lbs n/a *125-130 lbs n/a 

Fish 2 *96-120 in, *120 lbs *<100 lbs n/a *125-130 lbs n/a 

Fish 3 *96-120 in, *120 lbs *<100 lbs n/a *125-130 lbs n/a 

Moisture (%) 78.76 ± 0.09 76.78 ± 0.10 71.90 ± 0.17 73.30 ± 0.20 67.53 ± 2.52 

Total Fat (%) 1.77 ± 0.17 2.97 ± 0.15 9.26 ± 0.54 8.70 ± 0.16 15.00 ± 0.45 

Mercury (ppb) 883.70 ± 11.32 1134.11 ± 56.47 1239.80 ± 52.98 1283.17 ± 40.41 1230.32 ± 42.04 

FA (mg/100 g) 
    

  

12:0 - - 1.8 ± 0.1 1.6 ± 0.1 3.1 ± 0.5 

14:0 27.3 ± 1 50.8 ± 2 276.1 ± 14.1 170.6 ± 9.1 337 ± 1.6 

16:0 246.9 ± 0.6 506.4 ± 22.2 1436.7 ± 67.1 1373 ± 67 1902 ± 19.7 

18:0 89.2 ± 2.4 153.3 ± 6.2 426.2 ± 20.6 423 ± 4.8 764.8 ± 4.2 

20:0 5 ± 0.3 7.7 ± 0.4 24 ± 1.3 23 ± 1.2 43.5 ± 0.5 

22:0 3.7 ± 0.3 4.7 ± 0.4 14.4 ± 1.2 12.9 ± 1.1 20.5 ± 0.2 

24:0 3.3 ± 0.2 4.1 ± 0 6.7 ± 0.3 6.6 ± 0.4 13 ± 1 

Σ SFA 375.3 727.0 2185.9 2010.6 3083.8 

14:1n5 - 1.6 ± 0 6.7 ± 0.5 4.8 ± 0.1 6.2 ± 0.4 

16:1n7 45.2 ± 0.6 86.3 ± 4.2 391.9 ± 20.9 240.6 ± 15.5 476.9 ± 10.9 

18:1n7 35.5 ± 0.6 64.8 ± 2.6 228.9 ± 1.5 192 ± 0.7 390.4 ± 7.1 

18:1n9 394.6 ± 14.6 864.3 ± 41.5 2656.5 ± 142.9 2724.8 ± 29 4635.2 ± 47.3 

20:1n9 54.8 ± 3.3 117 ± 4.7 402.6 ± 22.1 456.9 ± 13.5 1183.6 ± 17.5 

22:1n9 8.9 ± 0.6 18.1 ± 0.8 62 ± 2.8 63.2 ± 1.8 146.4 ± 3 

24:1n9 23.1 ± 1.4 35.1 ± 1.4 97.2 ± 0.5 69.7 ± 7.9 185.4 ± 3.7 

Σ MUFA 562.0 1187.3 3845.7 3752.1 7024.2 

16:2n4 - 20.8 ± 1.4 9.3 ± 0.2 46.2 ± 2.6 9.1 ± 0.4 

16:3n4 - 18.9 ± 0.7 - 46.5 ± 4.2 - 

LA 11.4 ± 0.3 12.2 ± 0.8 85.2 ± 4.9 23.5 ± 1.9 96 ± 0.3 

ALA 2 ± 0.1 2.7 ± 0.1 36.3 ± 1.9 18.7 ± 0.9 28.4 ± 0.4 

18:3n4 5.2 ± 0 7.9 ± 0.4 27.5 ± 0.8 17.6 ± 1.1 37 ± 0.8 

18:3n6 - - 4.3 ± 1 1.4 ± 0.3 5.2 ± 0.5 

SDA 1 ± 0 - 28 ± 1.2 - 13.9 ± 0.1 

20:2n6 2.8 ± 0.1 5.7 ± 0.1 25.4 ± 1.5 24.9 ± 0.8 33.9 ± 1.7 

20:3n3 1.7 ± 0.1 6.2 ± 0.2 19.3 ± 0.9 18.2 ± 0.7 22.6 ± 1.9 

20:3n6 1.3 ± 0.1 1.7 ± 0 8.3 ± 0.3 5.7 ± 0.3 10 ± 0.3 

20:4n3 4.2 ± 0 4.2 ± 0.3 80.3 ± 3.9 13.2 ± 0.8 59 ± 0.7 

ARA 29.5 ± 0.2 46.4 ± 1.7 78.6 ± 2.9 85 ± 2.6 106 ± 3.2 

EPA 17.6 ± 0.1 50 ± 2 164.9 ± 7.6 134.5 ± 2.1 204 ± 10.4 

22:2n6 - - 2.8 ± 0.2 3.3 ± 0.1 4.5 ± 0.2 

22:4n6 8.3 ± 0.1 16.4 ± 0.6 40.7 ± 2 38.5 ± 1.7 59.4 ± 0.1 

DPAn-3 20.2 ± 0.6 52.6 ± 1.8 202.2 ± 10 148.3 ± 6 277.2 ± 3.8 

DHA 159.6 ± 2.2 403.7 ± 14.2 1005.8 ± 49.8 840 ± 16.9 950.4 ± 30.4 

Σ (n-3) FA 206.4 519.5 1536.8 1173.0 1555.4 

Σ (n-6) FA 53.3 82.4 245.4 182.4 314.9 

Σ PUFA 264.9 649.5 1819.1 1465.8 1916.4 

mg EPA +  
DHA in 8 oz 

401.9 1029.2 2655.2 2210.3 2618.1 

oz to 1750 mg 
EPA + DHA 

34.84 13.62 5.28 6.34 5.35 
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Common name Swordfish Tilapia 

Latin name Xiphias gladius Tilapiini, spp. 

Vendor MA2 MA3 GL1 GL1 NW1 

Date July 2013 June/July 2013 Oct 2010 Aug 2012 Oct 2012 

Farm/Wild Wild Wild Farm Farm Farm 

Location 
Pacific Ocean, 

Ecuador 
Atlantic 
Ocean 

Honduras Honduras Chile 

Fish 1 50 in, 136 lbs n/a n/a n/a 10 in, 2 lbs 

Fish 2 61 in, 154 lbs n/a n/a n/a 10 in, 2 lbs 

Fish 3 46 in, 120 lbs n/a n/a n/a 10 in, 2 lbs 

Moisture (%) 72.27 ± 0.95 75.73 ± 0.29 76.64 ± 0.06 76.02 ± 0.13 83.37 ± 0.76 

Total Fat (%) 10.53 ± 0.45 5.18 ± 0.23 3.55 ± 0.18 4.33 ± 0.09 1.51 ± 0.13 

Mercury (ppb) 525.69 ± 19.76 1007.88 ± 29.74 3.34 ± 0.43 14.32 ± 1.99 2.04 ± 0.40 

FA (mg/100 g) 
 

  
  

  

12:0 1.5 ± 0.2 1 ± 0 36.1 ± 2.3 31.3 ± 1.3 2 ± 0.2 

14:0 203.6 ± 12.7 125.6 ± 2.1 158.3 ± 8.5 128.1 ± 0.8 33 ± 3.8 

16:0 1665.1 ± 33.2 755.3 ± 8.5 885 ± 44.5 878.3 ± 24.8 266.7 ± 20.6 

18:0 491 ± 37.9 218.6 ± 4 215 ± 10.3 216.4 ± 8.1 73.5 ± 4.3 

20:0 35.9 ± 6.1 10.6 ± 0.2 6 ± 0.4 6 ± 0.2 2.6 ± 0.3 

22:0 18.7 ± 2.8 5.2 ± 0.4 3.2 ± 0.3 3 ± 0.1 1.7 ± 0 

24:0 6.6 ± 1.3 3.9 ± 0.1 2 ± 0.1 2 ± 0.3 1.4 ± 0.1 

Σ SFA 2422.5 1120.1 1305.7 1265.0 380.9 

14:1n5 6.5 ± 1.1 3.1 ± 0.1 6.2 ± 0.3 4.9 ± 0.2 1.4 ± 0.2 

16:1n7 409.2 ± 3.9 245.2 ± 5.7 193.8 ± 12 160.4 ± 4.1 53.6 ± 6 

18:1n7 284.2 ± 35.9 141.2 ± 3.9 97.7 ± 2.3 87.5 ± 0.6 46.2 ± 4.6 

18:1n9 3480.8 ± 37.6 1415.9 ± 25.9 953.3 ± 51.4 987.1 ± 39.9 258.4 ± 25.9 

20:1n9 679.3 ± 109.2 375 ± 6.1 43.7 ± 2.3 41.8 ± 2 13.3 ± 1.3 

22:1n9 99.8 ± 18.2 53.4 ± 2.2 2.6 ± 0.5 2.1 ± 0.3 3.7 ± 0.3 

24:1n9 90.9 ± 16.6 55.3 ± 1.9 1.9 ± 0.1 1.1 ± 0.2 1.2 ± 0 

Σ MUFA 5050.6 2289.1 1299.2 1285.0 377.7 

16:2n4 2.7 ± 0.1 6.7 ± 0.3 4.5 ± 0.2 - - 

16:3n4 - 1.6 ± 0.1 3.7 ± 0.2 - - 

LA 46.2 ± 1.4 37.9 ± 0.6 509.6 ± 21.4 487.2 ± 17.3 135.7 ± 16 

ALA 12.6 ± 0.8 16.7 ± 0.4 34.2 ± 1.5 28.3 ± 0.9 15.8 ± 2.5 

18:3n4 21.9 ± 8.2 10.9 ± 0.1 4 ± 0.2 1.1 ± 0 - 

18:3n6 2.7 ± 0.5 - 24.8 ± 1.1 26.9 ± 0.7 8.6 ± 1.2 

SDA 4.4 ± 0.8 11.1 ± 0.1 4.8 ± 0.2 1.5 ± 0 1.6 ± 0.1 

20:2n6 35.1 ± 0.9 9.4 ± 0.1 23.1 ± 0.5 25 ± 1 7.3 ± 0.5 

20:3n3 26.2 ± 2.6 7.1 ± 0.1 4.8 ± 0.3 4.9 ± 0.2 2.6 ± 0.4 

20:3n6 8.7 ± 0.4 3.5 ± 0.2 29.7 ± 0.7 30.1 ± 1 9.9 ± 0.8 

20:4n3 22.2 ± 1 24.9 ± 0.6 4.6 ± 0.3 1.9 ± 0.1 1.6 ± 0.2 

ARA 121.9 ± 4.5 39.9 ± 1.3 49.9 ± 0.3 57.1 ± 1.8 35.7 ± 2.8 

EPA 179.6 ± 25.6 101.1 ± 4 10.8 ± 0.3 3.3 ± 0.2 5.8 ± 0.3 

22:2n6 4 ± 0.4 - - 4.2 ± 0.1 - 

22:4n6 75.7 ± 14.9 14.2 ± 0.2 22.5 ± 0.5 30.6 ± 0.9 11.9 ± 1.3 

DPAn-3 212.5 ± 0.4 86.6 ± 3 47.3 ± 1.1 17.4 ± 0.5 14.7 ± 1.1 

DHA 1007.1 ± 121.9 371.7 ± 10.6 113 ± 0.5 60.7 ± 2 42 ± 3.7 

Σ (n-3) FA 1464.5 619.1 219.6 117.9 84.2 

Σ (n-6) FA 294.2 105.0 659.7 661.1 209.0 

Σ PUFA 1783.4 743.3 891.5 780.1 293.2 

mg EPA +  
DHA in 8 oz 

2691.5 1072.2 280.8 145.0 108.6 

oz to 1750 mg 
EPA + DHA 

5.24 13.07 49.85 96.59 129.43 

 



171 

 

 

Common name Tilapia 

Latin name Tilapiini, spp. 

Vendor NE1 NE3 NE2 NW1 SE1 SE1 

Date Cec 2012 Oct 2012 May 2013 Mar 2013 Sept 2012 Mar 2013 

Farm/Wild Farm Farm Farm Farm Farm Farm 

Location Ecuador Ecuador China China Ecuador Panama 

Fish 1 n/a n/a n/a n/a n/a n/a 

Fish 2 n/a n/a n/a n/a n/a n/a 

Fish 3 n/a n/a n/a n/a n/a n/a 

Moisture (%) 78.43 ± 0.07 77.67 ± 0.27 81.18 ± 0.35 83.24 ± 0.35 78.20 ± 0.45 78.81 ± 0.38 

Total Fat (%) 1.92 ± 0.05 2.44 ± 0.10 2.55 ± 0.04 1.37 ± 0.16 3.17 ± 0.14 2.77 ± 0.23 

Mercury (ppb) 67.86 ± 1.94 9.51 ± 1.19 1.52 ± 0.22 1.60 ± 0.47 13.20 ± 0.73 42.03 ± 0.98 

FA (mg/100 g) 
     

  

12:0 1.3 ± 0.2 1.9 ± 0.2 6.7 ± 0.8 1.9 ± 0.7 2.8 ± 0.2 7.8 ± 1.3 

14:0 52.8 ± 4.7 69.1 ± 6.7 62.9 ± 3.2 32.6 ± 7.4 102.4 ± 9.1 72.8 ± 9.8 

16:0 457.1 ± 39 541.6 ± 14.6 546.5 ± 36.7 297.3 ± 47.5 713.7 ± 69.9 481.8 ± 58.3 

18:0 122.7 ± 8.7 140.8 ± 3 154.7 ± 10.9 79.6 ± 9.2 181.5 ± 19.8 128.4 ± 12.9 

20:0 3.4 ± 0.2 3.9 ± 0.3 4.5 ± 0.3 3.5 ± 0.6 6.6 ± 0.8 4.3 ± 0.4 

22:0 1.5 ± 0.2 2.3 ± 0.1 2.3 ± 0.3 1.9 ± 0.2 2.7 ± 0.3 2.4 ± 0.1 

24:0 1.4 ± 0.1 1.6 ± 0.1 1.8 ± 0.2 1.5 ± 0 1.8 ± 0.2 1.8 ± 0.2 

Σ SFA 640.2 761.2 779.5 418.3 1011.5 699.2 

14:1n5 2.9 ± 0.3 2.5 ± 0.3 2.2 ± 0.1 1.1 ± 0.2 5.5 ± 0.6 2.1 ± 0.2 

16:1n7 97.1 ± 8.4 101.2 ± 4.8 95.1 ± 6.7 51.2 ± 8.8 164 ± 16.9 68.8 ± 8.8 

18:1n7 57.2 ± 5.2 64 ± 2.5 75.7 ± 6 42.1 ± 7.5 92.3 ± 9.9 49.3 ± 4.8 

18:1n9 546 ± 55.9 525.5 ± 20.8 610.5 ± 41.3 330 ± 53.7 929.9 ± 101.8 475.4 ± 47.4 

20:1n9 28.1 ± 2.7 29.4 ± 0.2 30.7 ± 1.4 16.1 ± 2.8 48.8 ± 6.1 25.5 ± 2.5 

22:1n9 1.1 ± 0 2 ± 0.2 2.7 ± 1 1.6 ± 0.4 2 ± 0.3 1.6 ± 0 

24:1n9 1.2 ± 0.1 1.5 ± 0.1 1.4 ± 0.1 1.1 ± 0.1 1.6 ± 0.2 1.6 ± 0.1 

Σ MUFA 733.5 726.1 818.2 443.4 1244.1 624.1 

16:2n4 - 2.2 ± 0.1 1.2 ± 0.1 - 2.4 ± 0.2 - 

16:3n4 - 1.8 ± 0.1 - - 2.1 ± 0 - 

LA 169.3 ± 15.3 264.4 ± 16 289.4 ± 20 177.5 ± 28.6 347.1 ± 35 275.9 ± 27.4 

ALA 8.5 ± 0.6 21 ± 0.5 27.6 ± 2.5 17.5 ± 3.2 21.8 ± 2.2 18 ± 2 

18:3n4 - 2.3 ± 0.3 - - 2.5 ± 0 1.3 ± 0 

18:3n6 12.1 ± 1.3 13.3 ± 1.1 16.8 ± 0.4 8.8 ± 1.6 20.7 ± 0.3 10.9 ± 1 

SDA 1.4 ± 0 2.1 ± 0 3.9 ± 0.2 4.8 ± 0.6 2.4 ± 0.4 2.4 ± 0.4 

20:2n6 7.6 ± 0.4 15.5 ± 0.8 13.3 ± 1.1 9.4 ± 1.5 14 ± 1.7 18.5 ± 1.4 

20:3n3 1.2 ± 0.1 4.3 ± 0.1 4 ± 0.4 3 ± 0.6 2.7 ± 0.3 4.3 ± 0.4 

20:3n6 12.5 ± 0.6 18 ± 1.8 19 ± 1.1 11.5 ± 1.2 20.3 ± 2 20 ± 1.7 

20:4n3 1 ± 0.1 2.7 ± 0.1 3.1 ± 0.2 2.9 ± 0.3 3 ± 0.1 3.1 ± 0.4 

ARA 32.6 ± 0.4 37.4 ± 1.9 37.2 ± 3 30.9 ± 1.4 36.2 ± 3.1 41.7 ± 3.2 

EPA 4 ± 0.1 4.4 ± 0 5.4 ± 0.3 7.5 ± 0.2 8.1 ± 0.5 5.5 ± 0.2 

22:2n6 3.6 ± 0.3 - - - 4 ± 0.5 1.1 ± 0.1 

22:4n6 13.5 ± 0.7 20 ± 1 17.7 ± 1.1 11.4 ± 1 18.5 ± 1.6 18.2 ± 1.3 

DPAn-3 9.3 ± 0.3 19 ± 0.3 18.4 ± 0.9 16.6 ± 0.7 28.7 ± 2.7 21.9 ± 1.8 

DHA 71.3 ± 2.7 71.3 ± 0.7 64.3 ± 5.6 53.4 ± 0.7 100 ± 8.1 80.2 ± 4.9 

Σ (n-3) FA 96.7 124.8 126.7 105.8 166.7 135.4 

Σ (n-6) FA 251.2 368.6 393.4 249.5 460.9 386.3 

Σ PUFA 347.9 499.6 521.2 355.3 634.6 523.0 

mg EPA +  
DHA in 8 oz 

170.7 171.7 158.1 138.2 245.2 194.5 

oz to 1750 mg 
EPA + DHA 

82.08 81.56 88.90 101.36 57.30 72.13 
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Common name Tilapia Tilefish Trout, Lake 

Latin name Tilapiini, spp. Lopholatilus chamaeleonticeps Salvelinus namaycush 

Vendor SW1 SW1 SE1 NE2 GL1 GL1 

Date Aug 2012 Apr 2013 May 2013 Jan 2012 Nov 2011 Oct 2012 

Farm/Wild Farm Farm Wild Wild Wild Wild 

Location Ecuador Ecuador 
Gulf of 

Mexico, USA 
Hudson Canyon, 
New York, USA 

Lake 
Michigan 

Lake 
Michigan 

Fish 1 n/a n/a 21.5 in *20 in, *5 lbs 17 in, 3 lbs 16 in, 2.08 lbs 

Fish 2 n/a n/a 22 in *20 in, *5 lbs 13.5 in, 2.15 lbs 18 in, 2.18 lbs 

Fish 3 n/a n/a 22 in *15 in, *2 lbs 13 in, 2.1 lbs 17 in, 1.86 lbs 

Moisture (%) 80.32 ± 0.13 78.91 ± 0.27 82.44 ± 0.03 81.09 ± 0.2 73.98 ± 0.32 78.44 ± 0.03 

Total Fat (%) 1.71 ± 0.35 1.84 ± 0.09 0.51 ± 0.00 0.79 ± 0.17 7.17 ± 0.04 3.78 ± 0.10 

Mercury (ppb) 15.95 ± 0.63 4.42 ± 0.29 426.61 ± 12.74 704.84 ± 34.66 57.18 ± 1.08 90.75 ± 2.06 

FA (mg/100 g) 
 

  
 

  
 

  

12:0 - 18.1 ± 1.4 - - 3.8 ± 0.2 1.9 ± 0.2 

14:0 29.8 ± 4 56.7 ± 9.2 2.8 ± 0.4 5 ± 0.7 212.6 ± 8 85.3 ± 4.3 

16:0 243 ± 29.7 398.8 ± 50.8 77.5 ± 0.1 87.2 ± 4.8 1037.7 ± 39.5 590.3 ± 24.2 

18:0 69.6 ± 8.2 88.2 ± 9.4 22.7 ± 0.2 23.2 ± 1.2 202.7 ± 8.9 152.1 ± 6.2 

20:0 2 ± 0.2 4.1 ± 0.7 - - 9.2 ± 0.4 5.5 ± 0.1 

22:0 1.4 ± 0.1 2.2 ± 0.4 - - 3.7 ± 0 3.5 ± 0.1 

24:0 1.2 ± 0.2 2 ± 0.7 - - 2.1 ± 0.4 2.9 ± 0.1 

Σ SFA 347.1 570.2 103.0 115.4 1471.8 841.4 

14:1n5 1.2 ± 0.1 2 ± 0.3 - - 6.7 ± 0.2 2.8 ± 0.1 

16:1n7 45.2 ± 5 75.5 ± 10.8 6.9 ± 0.3 15.1 ± 1.5 647.7 ± 28.4 295.5 ± 11 

18:1n7 30.7 ± 3.4 48.2 ± 6.7 6.5 ± 0.1 10.2 ± 0.7 258.6 ± 5.6 158.6 ± 5.5 

18:1n9 199.6 ± 19.9 411.3 ± 53.8 30.5 ± 0.3 50.4 ± 3.6 1247.6 ± 56.6 832.1 ± 23.3 

20:1n9 12 ± 1.2 22 ± 3.1 2.4 ± 0.1 4.3 ± 0.6 54.6 ± 2 35.2 ± 0.9 

22:1n9 1.2 ± 0.2 1.6 ± 0.3 - - 10.6 ± 0.5 6 ± 0 

24:1n9 1.3 ± 0.4 1.4 ± 0.1 2 ± 0.2 2.3 ± 0.1 4.7 ± 1.1 13.3 ± 0.3 

Σ MUFA 291.2 562.0 48.4 82.3 2230.5 1343.6 

16:2n4 1.3 ± 0.3 1.7 ± 0.3 1.7 ± 0.2 - 28.2 ± 0.8 7.1 ± 0.4 

16:3n4 - - 1.2 ± 0 - 14.8 ± 0.7 2.6 ± 0.1 

LA 106.8 ± 11.5 181.8 ± 22.1 2.2 ± 0 2.7 ± 0.7 224.8 ± 8.7 107.8 ± 2.1 

ALA 8 ± 0.9 18.7 ± 2.5 - - 164.8 ± 6.7 64.3 ± 0.5 

18:3n4 1.1 ± 0.1 1.5 ± 0.2 - - 18.1 ± 1 5.1 ± 0 

18:3n6 6.1 ± 0.6 6.3 ± 0.6 - - 13.4 ± 0.5 5 ± 0.2 

SDA - 3 ± 0.4 - - 72.4 ± 3.2 24.9 ± 0 

20:2n6 7 ± 0.8 11 ± 1.3 - - 56.4 ± 2.2 17.6 ± 0.1 

20:3n3 1.7 ± 0.2 4.1 ± 0.6 - - 60.1 ± 2.1 11.8 ± 0 

20:3n6 11 ± 1.3 11.4 ± 0.9 - - 21 ± 0.8 8.7 ± 0.1 

20:4n3 1.2 ± 0.2 3.2 ± 0.4 - - 119.1 ± 4.2 30.3 ± 0.7 

ARA 33.1 ± 4.2 28.3 ± 2.2 18.1 ± 0.5 17.9 ± 1 172.3 ± 6.6 99.1 ± 0.1 

EPA 4.4 ± 0.5 5.9 ± 0.5 12.5 ± 0.1 11.8 ± 1 306.7 ± 11.1 160.6 ± 1.1 

22:2n6 - - - - 14.6 ± 0.5 3.3 ± 0.1 

22:4n6 12.2 ± 1.1 13 ± 1.3 3.8 ± 0.1 6.2 ± 0.2 47.2 ± 2.5 26.2 ± 0.9 

DPAn-3 13.1 ± 1.9 20.5 ± 2.1 10.4 ± 0.1 16.5 ± 1.9 178.1 ± 7.5 97.4 ± 1.9 

DHA 48.4 ± 5 69.1 ± 6 140.9 ± 3.8 122.5 ± 3.2 795.9 ± 36.1 345.1 ± 8.9 

Σ (n-3) FA 76.7 124.5 163.7 150.7 1697.2 734.3 

Σ (n-6) FA 176.2 251.7 24.1 26.9 549.7 267.7 

Σ PUFA 255.2 379.4 190.8 177.6 2308.0 1016.8 

mg EPA +  
DHA in 8 oz 

119.8 170.2 347.8 304.6 2500.8 1146.9 

oz to 1750 mg 
EPA + DHA 

117.56 82.57 40.27 46.00 5.60 12.21 

 



173 

 

 

Common name Trout, Rainbow 

Latin name Oncorhynchus mykiss 

Vendor GL1 GL1 NW1 NE1 NE5 

Date Oct 2010 Aug 2012 Sept 2012 Dec 2012 June 2013 

Farm/Wild Farm Farm Farm Farm Farm 

Location 
Idaho, 
USA 

Wisconsin, 
USA 

Idaho, 
USA 

Idaho, 
USA 

Idaho, 
USA 

Fish 1 n/a 10.5 in, 0.58 lbs 12 in, 0.87 lbs n/a n/a 

Fish 2 n/a 10.25 in, 0.52 lbs 14 in, 1.2 lbs n/a n/a 

Fish 3 n/a 10.75 in, 0.58 lbs 12 in, 1 lb n/a n/a 

Moisture (%) 72.54 ± 0.41 76.94 ± 0.16 71.69 ± 0.3 72.4 ± 0.83 75.18 ± 0.41 

Total Fat (%) 7.50 ± 1.22 3.15 ± 0.06 8.53 ± 0.11 5.55 ± 0.22 5.21 ± 0.61 

Mercury (ppb) 43.92 ± 2.30 16.50 ± 0.33 13.72 ± 0.80 32.02 ± 0.08 32.88 ± 1.16 

FA (mg/100 g) 
    

  

12:0 4.5 ± 0.2 2.3 ± 0.1 4 ± 0.1 2.2 ± 0.3 1.7 ± 0.2 

14:0 299.4 ± 14.7 151.3 ± 2 144.8 ± 2.2 235.3 ± 12.6 142.5 ± 15.6 

16:0 1239.5 ± 53.3 536.9 ± 9.7 1658 ± 56.5 1043.8 ± 61.3 808.7 ± 79.6 

18:0 291.6 ± 12.4 119.9 ± 2.4 501.9 ± 22.7 237.2 ± 14.6 190 ± 20.2 

20:0 9.4 ± 0.5 3.5 ± 0.2 11.3 ± 0.5 6.9 ± 0.5 4.8 ± 0.6 

22:0 4.9 ± 0.2 2.2 ± 0.1 5.7 ± 0.3 5.9 ± 2.6 2.5 ± 0.3 

24:0 3.4 ± 0.4 1.8 ± 0.1 4.8 ± 0.1 3.2 ± 0.2 2.9 ± 0.1 

Σ SFA 1852.7 817.9 2330.6 1534.5 1153.2 

14:1n5 2.1 ± 0.2 1.3 ± 0 5.3 ± 0.2 2.6 ± 0.1 1.1 ± 0.2 

16:1n7 463.3 ± 22.7 251.7 ± 3.7 382.9 ± 13.8 396.9 ± 16.7 250.1 ± 30.5 

18:1n7 231.9 ± 9.9 91.4 ± 1.6 210.2 ± 8.7 200.8 ± 9.4 143.1 ± 16.6 

18:1n9 1082.1 ± 52.1 360.8 ± 6.1 2658.3 ± 125.2 1048.3 ± 47.5 975.7 ± 129.6 

20:1n9 111.1 ± 1.7 22.2 ± 0.5 130.5 ± 5 96.4 ± 4.9 60.9 ± 8.9 

22:1n9 17.8 ± 1.4 4.1 ± 0.1 14.4 ± 0.9 14.4 ± 0.6 9.3 ± 1.1 

24:1n9 5.5 ± 0.1 2.7 ± 1.2 12.8 ± 0.3 14 ± 10.3 15.2 ± 1 

Σ MUFA 1913.9 734.2 3414.5 1773.3 1455.5 

16:2n4 37.7 ± 1.8 22.2 ± 0.5 8.3 ± 0.2 28.8 ± 1.2 18.4 ± 2.2 

16:3n4 25.9 ± 1.1 16.9 ± 0.4 4.9 ± 0.1 18.1 ± 0.2 12.8 ± 1.3 

LA 334.5 ± 16.5 158.5 ± 2.5 1259.4 ± 48.2 325.5 ± 13.8 315.3 ± 40.9 

ALA 55.9 ± 6.4 27.7 ± 0.4 89.4 ± 2.5 46 ± 2.8 38.9 ± 4.6 

18:3n4 28.4 ± 1.6 18.7 ± 0.3 10.5 ± 0.2 21.5 ± 0.1 13.6 ± 1.5 

18:3n6 8.7 ± 0.3 5 ± 0.1 26.2 ± 1.1 8 ± 0.2 6.4 ± 0.7 

SDA 55.5 ± 3.1 27.1 ± 0.8 18.6 ± 0.9 49 ± 1.9 29.4 ± 3.7 

20:2n6 24.7 ± 1.2 8.3 ± 0.1 84.7 ± 3.3 22.6 ± 1 23.1 ± 3.1 

20:3n3 8 ± 0.2 2.9 ± 0 7.4 ± 0.3 6.5 ± 0.5 5.4 ± 0.5 

20:3n6 17.8 ± 0.8 9 ± 0.2 80.6 ± 3 15.5 ± 0.9 17.4 ± 2 

20:4n3 53.7 ± 2.6 26.7 ± 0.4 18.4 ± 0.7 45.8 ± 2.2 28.8 ± 3.4 

ARA 73.5 ± 3.4 35.4 ± 0.6 67.7 ± 1.9 52.9 ± 2.5 45.2 ± 4 

EPA 492 ± 25.6 227 ± 3.4 72.4 ± 1.7 350.3 ± 13.2 225.2 ± 22.3 

22:2n6 2.7 ± 0.4 - 7.9 ± 0.1 2.1 ± 0.2 2.7 ± 0.2 

22:4n6 10.9 ± 1.2 6.5 ± 0.1 10.4 ± 0.2 8.4 ± 1 6.8 ± 0.8 

DPAn-3 187.9 ± 9 89.6 ± 1.7 25.5 ± 0.9 140 ± 5.2 97.5 ± 10.6 

DHA 955.7 ± 47.5 452.3 ± 7.8 417.7 ± 14.2 774.8 ± 19.2 636.3 ± 51.7 

Σ (n-3) FA 1808.7 853.3 649.3 1412.4 1061.5 

Σ (n-6) FA 472.7 222.6 1536.8 435.0 416.8 

Σ PUFA 2373.5 1133.7 2209.7 1915.8 1523.1 

mg EPA +  
DHA in 8 oz 

3283.3 1540.8 1111.5 2551.8 1953.9 

oz to 1750 mg 
EPA + DHA 

4.27 9.09 12.60 5.49 7.19 
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Common name Trout, Rainbow 

Latin name Oncorhynchus mykiss 

Vendor NW1 SE1 SW1 SW1 SE1 

Date Mar 2013 Sept 2012 Aug 2012 Apr 2013 Mar 2013 

Farm/Wild Farm Farm Farm Farm Wild 

Location USA 
Columbia, 
fresh water 

Idaho, 
USA 

USA 
Columbia, 
fresh water 

Fish 1 14 in, 0.9 lbs 1.5 lbs 14 in, 0.99 lbs n/a n/a 

Fish 2 15 in, 0.95 lbs 1.5 lbs 13 in, 0.8 lbs n/a n/a 

Fish 3 15 in, 1 lb 1.5 lbs 12 in, 0.7 lbs n/a n/a 

Moisture (%) 73.2 ± 0.5 72.93 ± 0.08 74.51 ± 0.2 74.94 ± 0.1 75.45 ± 0.17 

Total Fat (%) 4.84 ± 0.15 8.22 ± 0.25 4.18 ± 0.29 5.14 ± 0.22 4.67 ± 0.41 

Mercury (ppb) 10.08 ± 1.03 18.14 ± 0.81 26.20 ± 1.43 32.47 ± 2.55 10.08 ± 0.99 

FA (mg/100 g) 
    

  

12:0 3 ± 0.3 5.8 ± 0.3 - 1.9 ± 0 2.5 ± 0.2 

14:0 155 ± 10.1 156.7 ± 6.6 77 ± 4.4 166.1 ± 3.2 97 ± 5.6 

16:0 969.4 ± 49.3 1173.3 ± 45.8 520.1 ± 21.9 927.3 ± 14.7 801 ± 49.1 

18:0 240 ± 10.3 339.9 ± 10.6 120.6 ± 4 209.3 ± 3.3 230.1 ± 14 

20:0 5.6 ± 0.1 9 ± 0.2 2.6 ± 0.1 5.2 ± 0.1 4.8 ± 0.2 

22:0 3 ± 0.1 5 ± 0.1 1.7 ± 0 2.8 ± 0 2.4 ± 0.4 

24:0 2.6 ± 0.1 4.1 ± 0.2 1.6 ± 0 2.8 ± 0.2 2 ± 0.1 

Σ SFA 1378.6 1693.7 723.6 1315.3 1139.8 

14:1n5 3.5 ± 0.2 4.3 ± 0.3 - 1.4 ± 0 3 ± 0.2 

16:1n7 312.4 ± 16.1 299.4 ± 9.1 142.1 ± 4.9 274.7 ± 7.9 208.2 ± 13.3 

18:1n7 123.9 ± 5.3 153.1 ± 4.3 89.8 ± 2.8 157.7 ± 3.3 106.7 ± 4.6 

18:1n9 1131.8 ± 45.7 1372.2 ± 31.5 693.1 ± 18.5 1090.4 ± 30.4 1077.3 ± 63.4 

20:1n9 52.5 ± 1.8 68 ± 1 44.4 ± 0.9 74 ± 1.4 47.6 ± 2.4 

22:1n9 6.2 ± 0 7.8 ± 0.1 5.8 ± 0 11 ± 0.6 5 ± 0.2 

24:1n9 9.5 ± 0.3 8.6 ± 1.3 3.9 ± 1.2 14.2 ± 0.1 6.3 ± 0.1 

Σ MUFA 1639.8 1913.4 979.1 1623.3 1454.2 

16:2n4 16.6 ± 0.8 8.7 ± 0.5 8.7 ± 0.2 20.2 ± 0.5 6 ± 0.2 

16:3n4 12.2 ± 0.9 4.3 ± 0.1 5.7 ± 0.3 13.1 ± 0.2 4.2 ± 0.3 

LA 575 ± 21.2 707.1 ± 16.3 235.7 ± 4.7 330.1 ± 9 526.5 ± 29.1 

ALA 43 ± 1.4 68.4 ± 1.3 25.8 ± 0.4 41.9 ± 1.3 35 ± 1.9 

18:3n4 15.4 ± 0.6 10.7 ± 0.1 7.6 ± 0.4 15 ± 0.1 6.8 ± 0.1 

18:3n6 10.1 ± 0.4 13.7 ± 0.2 5.8 ± 0.1 7.1 ± 0.1 13.7 ± 1.1 

SDA 25.8 ± 1.2 24.7 ± 0.4 17 ± 0 36.3 ± 1.1 11.9 ± 0.7 

20:2n6 27.1 ± 0.8 38 ± 0.3 18.3 ± 0.1 24.6 ± 0.8 34.6 ± 2.3 

20:3n3 3.6 ± 0 6.6 ± 0.1 3.4 ± 0.1 5.9 ± 0.2 3 ± 0.2 

20:3n6 20.7 ± 0.3 23.7 ± 0.2 12.9 ± 0.2 18.3 ± 0.6 35.5 ± 2.5 

20:4n3 22.1 ± 0.7 18.9 ± 0.3 13.6 ± 0 36.3 ± 0.7 10.6 ± 0.7 

ARA 48.6 ± 1.2 64.9 ± 1 29.5 ± 0.3 44.7 ± 0.6 44.6 ± 1.7 

EPA 154.2 ± 3.5 144.6 ± 2.3 130.2 ± 1 262.8 ± 4.3 63.5 ± 3.2 

22:2n6 2.9 ± 0 3.5 ± 0.2 1.7 ± 0.1 2.7 ± 0.1 3.2 ± 0.2 

22:4n6 7.6 ± 0.3 10.6 ± 0.2 4.1 ± 0.1 6.8 ± 0.3 7.1 ± 0.4 

DPAn-3 61.1 ± 1.6 54.2 ± 0.6 47.3 ± 0.1 95.2 ± 2.1 25.8 ± 1.1 

DHA 425.7 ± 8.1 627.8 ± 7.6 445.2 ± 2.3 648.1 ± 1 263.9 ± 9.3 

Σ (n-3) FA 735.4 945.2 682.5 1126.6 413.6 

Σ (n-6) FA 692.1 861.5 308.1 434.4 665.1 

Σ PUFA 1471.7 1830.4 1012.6 1609.3 1095.8 

mg EPA +  
DHA in 8 oz 

1315.1 1751.9 1305.2 2066.1 742.6 

oz to 1750 mg 
EPA + DHA 

10.65 7.99 10.73 6.78 18.87 
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Common name Tuna, Albacore 
Tuna, 
Bluefin 

Tuna, Yellowfin 

Latin name Thunnus alalunga 
Thunnus 

thunnus, spp. 
Thunnus albacares 

Vendor NW1 NW1 SW1 GL1 NE1 

Date Oct 2012 Mar 2013 Apr 2013 Aug 2011 Nov 2012 

Farm/Wild Wild Wild Wild Wild Wild 

Location 
Pacific 

Ocean, USA 
Canada 

Pacific 
Ocean, Fiji 

n/a Vietnam 

Fish 1 32 in, 15 lbs 25 in, 4.3 lbs n/a n/a 47 in, 90 lbs 

Fish 2 33 in, 17 lbs 26 in, 5 lbs n/a n/a 46 in, 81 lbs 

Fish 3 31.7 in, 14 lbs 24 in, 4.8 lbs n/a n/a 51 in, 146 lbs 

Moisture (%) 62.3 ± 0.18 64.21 ± 0.36 69.43 ± 0.14 48.89 ± 0.59 72.1 ± 0.33 

Total Fat (%) 12.33 ± 0.35 9.50 ± 0.51 1.75 ± 0.07 28.21 ± 0.92 1.45 ± 0.20 

Mercury (ppb) 426.83 ± 15.31 230.95 ± 10.38 313.96 ± 15.11 727.30 ± 60.00 149.97 ± 5.51 

FA (mg/100 g) 
  

      

12:0 5.9 ± 0.5 3.4 ± 0.3 - 12.3 ± 0.8 - 

14:0 421.1 ± 34.1 253.1 ± 17.8 38.7 ± 1.2 1656.7 ± 12.4 14.8 ± 1.1 

16:0 2205.1 ± 178.9 1717.8 ± 108.1 378.4 ± 7.1 4348.1 ± 58.2 177.8 ± 10.6 

18:0 719.9 ± 59.8 504.3 ± 27.6 106 ± 0.9 1019 ± 22.9 72.8 ± 5.1 

20:0 23.3 ± 1.9 15.7 ± 0.6 4.3 ± 0 74.9 ± 2.1 3.2 ± 0.2 

22:0 14.4 ± 1.3 9.9 ± 0.6 3.2 ± 0.1 - 2.6 ± 0.1 

24:0 - 5.1 ± 5.8 3.3 ± 0.1 - 2.9 ± 0.2 

Σ SFA 3389.7 2509.5 533.9 7110.9 274.0 

14:1n5 3.6 ± 0.5 3.4 ± 0.3 - 40.5 ± 33.3 - 

16:1n7 487.7 ± 34.7 304.2 ± 19.2 70.6 ± 1.1 1631.5 ± 20.6 34.3 ± 1.1 

18:1n7 391.7 ± 29 204.9 ± 12.6 41.2 ± 0.3 629.6 ± 2.2 21.8 ± 1.2 

18:1n9 1803.8 ± 128.7 1246.5 ± 64.5 221.9 ± 1.9 3894.8 ± 72.7 116.2 ± 6.4 

20:1n9 182.1 ± 14.2 131.9 ± 10.8 13.8 ± 0.1 2516.7 ± 49 5.8 ± 0.5 

22:1n9 41 ± 3.9 22.6 ± 1.8 2.1 ± 0.2 32.2 ± 2.8 - 

24:1n9 14.9 ± 0.8 43.1 ± 45.8 8.6 ± 0.1 13 ± 6.6 6.1 ± 0.4 

Σ MUFA 2924.7 1956.5 358.2 8758.4 184.2 

16:2n4 27.4 ± 2.3 12.8 ± 0.7 3.2 ± 0.1 114.8 ± 6 1 ± 0 

16:3n4 14 ± 1.5 2.5 ± 0.2 1.3 ± 0.1 82.7 ± 2.7 - 

LA 158.1 ± 10.9 109.7 ± 6.5 13.2 ± 0.1 515 ± 2.5 7.1 ± 0.2 

ALA 89.5 ± 6.4 59.6 ± 3 4.5 ± 0 317.3 ± 1.9 2.1 ± 0.1 

18:3n4 24.3 ± 0.8 18.1 ± 0.6 4.1 ± 0.1 51.4 ± 1.2 2.2 ± 0.2 

18:3n6 17.6 ± 0.9 12.9 ± 0.7 1.6 ± 0 47.2 ± 1.2 - 

SDA 191.3 ± 13 133 ± 6.8 5.1 ± 0 674.8 ± 7.1 2 ± 0.1 

20:2n6 29.4 ± 2.3 26.4 ± 2 3.7 ± 0 72.4 ± 0.7 1.7 ± 0.1 

20:3n3 17.8 ± 1.1 20 ± 1.8 2.8 ± 0.1 46.2 ± 0.6 - 

20:3n6 13.7 ± 0.9 6.2 ± 0 1.6 ± 0.1 24.3 ± 0.7 1.1 ± 0.1 

20:4n3 77 ± 5.7 52.6 ± 2 4.5 ± 0 191.3 ± 3.5 2 ± 0 

ARA 141.2 ± 9.9 77.6 ± 2.9 35.3 ± 0.2 193.1 ± 3.1 30.1 ± 1.2 

EPA 1150.6 ± 77.4 724.9 ± 23.2 62.5 ± 0.4 2097.4 ± 35.7 26.1 ± 0.6 

22:2n6 2.6 ± 0.1 1.9 ± 0.2 - 8.4 ± 0.4 - 

22:4n6 15.6 ± 1.7 8.1 ± 0.3 6.5 ± 2.7 27.7 ± 3.6 4.6 ± 0.1 

DPAn-3 209.9 ± 14 97.3 ± 2.2 16.5 ± 0 368.4 ± 9.1 11.5 ± 0.2 

DHA 2427.2 ± 162.6 2229.8 ± 29.9 315.4 ± 1.3 3526.1 ± 51.8 152 ± 6.7 

Σ (n-3) FA 4163.4 3317.2 411.1 7221.4 195.7 

Σ (n-6) FA 378.2 242.8 61.8 888.2 44.6 

Σ PUFA 4607.3 3593.4 481.5 8358.4 243.6 

mg EPA +  
DHA in 8 oz 

8114.4 6701.2 856.9 12753.7 403.8 

oz to 1750 mg 
EPA + DHA 

1.73 2.09 16.34 1.10 34.71 
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Common name Tuna, Yellowfin 

Latin name Thunnus albacares 

Vendor NE3 NE4 SE1 SE1 SE2 

Date Oct 2012 May 2013 Sept 2012 May 2013 June 2013 

Farm/Wild Wild Wild Wild Wild Wild 

Location Vietnam 
Carribean 

Sea, Grenada 
South Atlantic 

Ocean, Grenada 
Gulf of 

Mexico, USA 
Brazil 

Fish 1 105 in 41.5 in, 99 lbs *60 lbs n/a 40 in, 104 lbs 

Fish 2 105 in 40 in, 69 lbs *60 lbs n/a 48 in, 176 lbs 

Fish 3 105 in 45 in, 110 lbs *60 lbs n/a 41 in, 109 lbs 

Moisture (%) 73.35 ± 0.19 72.7 ± 0.06 72.75 ± 0.15 74.12 ± 0.04 72.62 ± 0.25 

Total Fat (%) 0.54 ± 0.04 0.76 ± 0.00 1.68 ± 0.04 0.53 ± 0.02 0.92 ± 0.02 

Mercury (ppb) 108.34 ± 2.93 293.69 ± 3.73 604.12 ± 9.33 429.73 ± 25.14 240.33 ± 6.05 

FA (mg/100 g) 
    

  

12:0 - - - - - 

14:0 2.2 ± 0.4 1.6 ± 0 35.7 ± 1.2 2.2 ± 0.3 4.4 ± 0.6 

16:0 84.9 ± 3.3 59 ± 0.6 279.3 ± 2.9 58.1 ± 1.6 109.4 ± 8.5 

18:0 36.4 ± 0.8 35.7 ± 0.4 98.6 ± 2.9 33 ± 1.3 55.5 ± 3.4 

20:0 - - 4.4 ± 0.2 - 2.2 ± 0.1 

22:0 - - 2.4 ± 0.1 - 1.7 ± 0.1 

24:0 - - 2.5 ± 0 - 2.3 ± 0.1 

Σ SFA 123.5 96.2 422.9 93.2 175.6 

14:1n5 - - - - - 

16:1n7 4.7 ± 1.1 4.8 ± 0.1 57.8 ± 0.5 4.8 ± 0.6 10.5 ± 1.2 

18:1n7 5.3 ± 0.5 6.3 ± 0.1 33.7 ± 1 4.9 ± 0.4 11.1 ± 0.9 

18:1n9 41.3 ± 6.6 39.8 ± 1.1 194.5 ± 6.1 36.8 ± 3.8 77.3 ± 6.1 

20:1n9 2.2 ± 0.1 2 ± 0.1 29.1 ± 1.4 1.9 ± 0.9 4.1 ± 0.3 

22:1n9 - - 4.3 ± 0 - - 

24:1n9 2.6 ± 0.3 3.2 ± 0.3 9 ± 2.1 2.6 ± 0.4 5.4 ± 0.3 

Σ MUFA 56.2 56.1 328.4 51.0 108.3 

16:2n4 2.1 ± 0.3 2.3 ± 0.1 2.4 ± 0 - - 

16:3n4 1.4 ± 0 1.5 ± 0 1.5 ± 0.1 - - 

LA 4.5 ± 2.7 3.1 ± 0 14.2 ± 0.5 2.6 ± 0.2 5.1 ± 0.5 

ALA - - 6.1 ± 0 - - 

18:3n4 - - 3.2 ± 0.2 - 1.3 ± 0.1 

18:3n6 - - 1.7 ± 0.1 - - 

SDA - - 7.3 ± 0 - - 

20:2n6 - - 4.8 ± 0.2 - 1.4 ± 0.1 

20:3n3 - - 3.6 ± 0.2 - - 

20:3n6 - - 1.9 ± 0.1 - - 

20:4n3 - - 5.3 ± 0.3 - 1.2 ± 0.1 

ARA 18.9 ± 1.9 16.6 ± 0.5 32 ± 1.1 15.4 ± 1.3 27 ± 1 

EPA 11 ± 2.5 8.6 ± 0.1 87 ± 3.3 7.3 ± 0.2 15.7 ± 0.9 

22:2n6 - - - - - 

22:4n6 2 ± 0.3 1.8 ± 0 4 ± 0.4 1.3 ± 0.1 3.5 ± 0.1 

DPAn-3 3.3 ± 0.9 3.3 ± 0 21.2 ± 0.6 3.3 ± 0.5 7.3 ± 0.3 

DHA 87.9 ± 18.3 73.4 ± 2.4 289.1 ± 11 58.6 ± 5 150.3 ± 4.2 

Σ (n-3) FA 102.2 85.3 419.6 69.1 174.6 

Σ (n-6) FA 25.3 21.5 58.5 19.3 37.0 

Σ PUFA 131.0 110.6 485.2 88.5 212.9 

mg EPA +  
DHA in 8 oz 

224.4 186.0 853.0 149.5 376.7 

oz to 1750 mg 
EPA + DHA 

63.79 75.33 16.42 93.99 37.19 

 



177 

 

 

Common name Wahoo Walleye 

Latin name Acanthocybium solandri Sander vitreus 

Vendor SW1 SW1 GL1 GL1 GL3^ 

Date Aug 2012 Apr 2013 Oct 2010 Oct 2012 July 2013^ 

Farm/Wild Wild Wild Wild Wild Wild^ 

Location 
New 

Zealand 
Pacific 

Ocean, USA 
Lake Erie, 
Canada 

Lake Erie 
Lake Superior, 

USA^ 

Fish 1 n/a 40 in, 35.9 lbs 17.2 in, 3.9 lbs 14.75 in, 1.98 lbs n/a^ 

Fish 2 *40 in 35 in, 32.5 lbs 16.5 in, 3.3 lbs 15 in, 1.94 lbs   

Fish 3 *42 in 35.5 in, 34.8 lbs 17 in, 3.7 lbs 15.75 in, 2.12 lbs   

Moisture (%) 75.82 ± 0.23 72.96 ± 0.4 78.26 ± 0.12 80.74 ± 0.10 n/a 

Total Fat (%) 1.55 ± 0.27 2.67 ± 0.08 2.73 ± 0.04 1.37 ± 0.08   

Mercury (ppb) 166.95 ± 1.37 686.62 ± 30.14 190.81 ± 11.39 109.45 ± 3.90 (see below) 

FA (mg/100 g) 
 

  
 

    

12:0 - - - - 444.11 ± 33.05^ 

14:0 10.7 ± 0.3 40.1 ± 2.4 78 ± 5.4 5.4 ± 0.1 407.45 ± 8.24^ 

16:0 208.4 ± 1.4 668.2 ± 19.7 360.7 ± 13.9 91.1 ± 1.6 383.23 ± 24.67^ 

18:0 62.3 ± 0.4 181.3 ± 3.3 49.9 ± 0.4 17.4 ± 0.6 350.50 ± 28.37^ 

20:0 2.1 ± 0.1 9.2 ± 0.3 1.6 ± 0.1 - 258.39 ± 11.95^ 

22:0 1.6 ± 0 4.6 ± 0.2 - - 318.02 ± 7.11^ 

24:0 1.6 ± 0 4.1 ± 0.1 1.3 ± 0 - 280.45 ± 13.17^ 

Σ SFA 286.6 907.5 491.4 113.9 409.44 ± 35.00^ 

14:1n5 - - 7.2 ± 0.6 - 266.47 ± 9.01^ 

16:1n7 22.8 ± 1.1 113.6 ± 3.1 270.5 ± 19.5 24.4 ± 0.8 423.97 ± 20.10^ 

18:1n7 18.1 ± 0.4 69.4 ± 1.5 82.7 ± 3.6 12.4 ± 0.4 418.77 ± 21.20^ 

18:1n9 115.2 ± 2.4 540.1 ± 13 474.8 ± 27.8 34.9 ± 1.3 424.54 ± 17.33^ 

20:1n9 6.4 ± 0.2 34.9 ± 0.9 6.5 ± 0.4 - 451.73 ± 18.39^ 

22:1n9 - 4.5 ± 0.4 1.4 ± 0.4 - 588.04 ± 44.10^ 

24:1n9 6.2 ± 0.5 15.7 ± 0.7 5.3 ± 0.7 2 ± 0 726.42 ± 28.82^ 

Σ MUFA 168.7 778.3 848.3 73.7 465.76 ± 12.72^ 

16:2n4 - 2.3 ± 0.2 13.6 ± 1.1 1.9 ± 0.1 443.98 ± 11.66^ 

16:3n4 - 17.1 ± 0.7 5.9 ± 0.7 - 454.06 ± 16.64^ 

LA 6.4 ± 0 20.6 ± 0.3 96.9 ± 5.5 6.4 ± 0.3   

ALA - 5.3 ± 0.3 84.7 ± 5.5 7.9 ± 0.3 

^18 samples 
of walleye 

tested individually 
for mercury; 
values given 

are for mercury 

18:3n4 2.2 ± 0.5 5.7 ± 0.1 3.6 ± 0.5 - 

18:3n6 - 1.7 ± 0.1 5.1 ± 0.4 - 

SDA 2.1 ± 0 6 ± 0.3 33.3 ± 2.1 3.4 ± 0.1 

20:2n6 1.7 ± 0 6 ± 0.2 4.8 ± 0.1 - 

20:3n3 - 3.6 ± 0.1 4.7 ± 0.3 - 

20:3n6 - 2.4 ± 0.1 3.7 ± 0.2 - 

20:4n3 2.1 ± 0 7.6 ± 0.3 14.5 ± 0.7 3.1 ± 0.2 

ARA 21.1 ± 0.8 50.5 ± 0.8 101.6 ± 1.6 27.2 ± 1.1   

EPA 25.2 ± 0.3 64.8 ± 1.8 174.6 ± 7.7 42.8 ± 1.7   

22:2n6 - - - -   

22:4n6 3.3 ± 0.1 11.5 ± 0.5 11.3 ± 2.3 4.6 ± 0.3   

DPAn-3 10.1 ± 0.1 40.4 ± 0.6 47.7 ± 0.7 13 ± 0.3   

DHA 214.7 ± 8.5 497.6 ± 3.2 282.5 ± 7.2 90.3 ± 2   

Σ (n-3) FA 254.3 625.4 642.0 160.4   

Σ (n-6) FA 32.5 92.6 223.4 38.2   

Σ PUFA 289.0 743.1 888.6 200.5   

mg EPA +  
DHA in 8 oz 

544.3 1275.7 1036.7 302.0 - 

oz to 1750 mg 
EPA + DHA 

25.74 10.98 13.51 46.39 - 
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Common name Whitefish, Lake 

Latin name Coregonus clupeaformis 

Vendor GL1 GL1 GL3 GL3 

Date Oct 2010 Oct 2012 July 2013 July 2013 

Farm/Wild Wild Wild Wild Wild 

Location 
Lake 

Superior, USA 
Lake 

Superior 
Lake 

Superior, USA 
Lake 

Superior, USA 

Fish 1 18 in, 2.75 lbs 16.5 in, 1.94 lbs n/a n/a 

Fish 2 18 in, 2.95 lbs 16.5 in, 2.16 lbs n/a n/a 

Fish 3 18 in, 3.1 lbs 17.5 in, 2.64 lbs n/a n/a 

Moisture (%) 75.81 ± 0.06 75.01 ± 0.65 75.23 ± 0.16 75.01 ± 0.43 

Total Fat (%) 3.91 ± 0.16 4.82 ± 0.24 3.75 ± 0.08 4.68 ± 0.09 

Mercury (ppb) 90.47 ± 1.95 46.99 ± 1.50 59.99 ± 5.46 88.74 ± 4.51 

FA (mg/100 g) 
   

  

12:0 2.5 ± 0 3.9 ± 0.2 6.6 ± 0.3 8.1 ± 0.8 

14:0 77.9 ± 1 118.8 ± 4.3 105.8 ± 5.5 163.1 ± 13.7 

16:0 483.4 ± 2.6 703.1 ± 33.2 485.1 ± 21.1 692.6 ± 49 

18:0 99.1 ± 0.1 146.3 ± 7.3 89.6 ± 4.2 95.2 ± 4.8 

20:0 2.9 ± 0.1 5 ± 0.4 3.4 ± 0.1 3.6 ± 0.2 

22:0 1.5 ± 0 3.1 ± 0.3 2.8 ± 0.3 2.3 ± 0 

24:0 1.2 ± 0 2.2 ± 0 2.7 ± 0.1 1.4 ± 0 

Σ SFA 668.5 982.4 695.9 966.3 

14:1n5 3.6 ± 0.9 3.7 ± 0.2 4.1 ± 0.1 5 ± 0.5 

16:1n7 310.7 ± 5.6 329.5 ± 17.8 374.2 ± 17 592.4 ± 54.5 

18:1n7 137 ± 1.9 182.5 ± 17.5 177.1 ± 8.5 186 ± 11.7 

18:1n9 570 ± 8.8 764.4 ± 25.3 537.5 ± 21.2 883 ± 62.5 

20:1n9 28.8 ± 1 33.1 ± 2.7 29.7 ± 0.9 48.1 ± 3 

22:1n9 6.2 ± 0.1 7.1 ± 0.3 6.8 ± 0.3 10 ± 1 

24:1n9 7.5 ± 0.2 5.2 ± 0.2 8 ± 0.5 10.1 ± 0.2 

Σ MUFA 1063.8 1325.5 1137.5 1734.7 

16:2n4 16.1 ± 0.3 18.1 ± 0.2 20.3 ± 0.6 31.4 ± 2.8 

16:3n4 8.6 ± 0.2 6.8 ± 0.2 10.5 ± 0.6 16.9 ± 1.5 

LA 88.9 ± 1.5 129 ± 5.3 102.8 ± 4 176.4 ± 11.5 

ALA 71.3 ± 1.1 113.4 ± 5.1 66.7 ± 2.9 131.3 ± 7.9 

18:3n4 8.2 ± 0.1 8 ± 0.4 11.2 ± 0.2 9.4 ± 0.5 

18:3n6 8.1 ± 0.2 11.1 ± 0.3 8.9 ± 0 14.4 ± 1 

SDA 38.8 ± 0.6 62.4 ± 1 44.6 ± 1.4 101.5 ± 6.9 

20:2n6 16.1 ± 0.2 17 ± 1.1 26.5 ± 1 32.2 ± 1.9 

20:3n3 11 ± 0.2 16.8 ± 1.8 13.4 ± 0.6 22.1 ± 1.3 

20:3n6 9.3 ± 0.1 8.9 ± 0.4 12.8 ± 0.5 12.4 ± 0.4 

20:4n3 31 ± 0.9 41.8 ± 3 38.5 ± 1.1 64.7 ± 2.6 

ARA 115.4 ± 1 151 ± 7.7 95.9 ± 4.2 110.9 ± 4.1 

EPA 201.1 ± 3 312.5 ± 14.9 220.9 ± 9.2 287.4 ± 16 

22:2n6 2.4 ± 0 2.7 ± 0.2 3.8 ± 0.1 4.6 ± 0.5 

22:4n6 28.4 ± 0.6 27.6 ± 3.7 27.3 ± 1.1 24 ± 1.5 

DPAn-3 91.9 ± 1.6 95 ± 5.6 88.7 ± 3.7 99.4 ± 2.8 

DHA 343.3 ± 1.8 248 ± 2.6 313.6 ± 11.6 438.9 ± 17.5 

Σ (n-3) FA 788.5 889.9 786.3 1145.4 

Σ (n-6) FA 268.5 347.1 278.0 374.8 

Σ PUFA 1089.9 1269.9 1106.2 1578.0 

mg EPA +  
DHA in 8 oz 

1234.8 1271.2 1212.2 1647.3 

oz to 1750 mg 
EPA + DHA 

11.34 11.02 11.56 8.51 
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Common name Whitefish, Lake Whiting, Pacific 

Latin name Coregonus clupeaformis Merluccius productus 

Vendor GL3 GL3 NW1 NW1 

Date July 2013 July 2013 Sept 2012 Mar 2013 

Farm/Wild Wild Wild Wild Wild 

Location 
Lake 

Superior, USA 
Lake 

Superior, USA 
Pacific 

Ocean, USA 
Pacific 

Ocean, USA 

Fish 1 n/a n/a n/a *10 in, *<1 lb 

Fish 2 n/a n/a n/a *10 in, *<1 lb 

Fish 3 n/a n/a n/a *10 in, *<1 lb 

Moisture (%) 75.65 ± 0.10 75.67 ± 0.35 83.02 ± 0.55 81.76 ± 0.24 

Total Fat (%) 5.37 ± 0.39 4.04 ± 0.28 1.53 ± 0.19 1.63 ± 0.33 

Mercury (ppb) 51.75 ± 2.03 69.13 ± 1.18 19.45 ± 0.61 16.12 ± 0.11 

FA (mg/100 g) 
 

  
 

  

12:0 8.9 ± 0.9 7.4 ± 0.5 - - 

14:0 193.5 ± 15.8 145.6 ± 9.1 31.9 ± 3.3 40.9 ± 4.3 

16:0 810.3 ± 60.4 657.2 ± 44 276.6 ± 12.7 255.9 ± 25.8 

18:0 105 ± 7.3 93.3 ± 6.3 42.3 ± 0.1 41 ± 1.8 

20:0 4.2 ± 0.6 3.5 ± 0.2 - - 

22:0 2.8 ± 0.3 2.3 ± 0.2 - - 

24:0 1.6 ± 0.2 1.6 ± 0.1 - - 

Σ SFA 1126.2 910.8 350.7 337.8 

14:1n5 5.5 ± 0.5 4 ± 0.1 - - 

16:1n7 646.4 ± 63.7 496.6 ± 38.6 67.8 ± 4.6 66.2 ± 9.6 

18:1n7 191.4 ± 13.5 153.8 ± 9.4 65.3 ± 3.2 67.2 ± 4.6 

18:1n9 957.8 ± 73.2 709.2 ± 49.7 175.9 ± 1.3 138.1 ± 25.4 

20:1n9 46.4 ± 4.9 39.1 ± 2.9 9.7 ± 0.4 9.3 ± 2.3 

22:1n9 10.7 ± 0.8 8.5 ± 0.3 1.8 ± 0.9 2.1 ± 0.6 

24:1n9 12.5 ± 1.1 9.8 ± 0.6 5.5 ± 0.2 5.7 ± 0.7 

Σ MUFA 1870.8 1421.0 325.9 288.5 

16:2n4 34.6 ± 4 27.7 ± 2.4 8.5 ± 0.8 9.3 ± 0.4 

16:3n4 17.1 ± 1.8 14.8 ± 0.8 3.9 ± 0.2 3.5 ± 0.2 

LA 202.8 ± 17.9 151.9 ± 9.9 13.2 ± 0.3 16.9 ± 1.7 

ALA 152.7 ± 12.2 112.4 ± 6.2 6 ± 0.5 10.6 ± 0.8 

18:3n4 10.6 ± 1 9 ± 0.4 1.3 ± 0.1 1.1 ± 0.2 

18:3n6 17.5 ± 1.8 13.4 ± 1.1 1.2 ± 0.1 1.3 ± 0.1 

SDA 127.2 ± 9.4 86 ± 4.8 13 ± 1 20 ± 0.8 

20:2n6 37.3 ± 3.5 28.1 ± 1.8 1.7 ± 0 2 ± 0.2 

20:3n3 31.2 ± 2 19.9 ± 1.2 - 1.6 ± 0.1 

20:3n6 17.1 ± 1.4 11.9 ± 0.8 - 1 ± 0 

20:4n3 100.1 ± 6.7 62.5 ± 3.9 5 ± 0.2 6.1 ± 0.3 

ARA 132 ± 7.2 103.1 ± 4.9 11.9 ± 0.1 14.9 ± 0.4 

EPA 369.3 ± 26.9 271.3 ± 16.8 178.2 ± 2.1 207.9 ± 2.3 

22:2n6 6.1 ± 0.6 4.4 ± 0.3 - - 

22:4n6 26.8 ± 1.8 22.6 ± 0.8 - - 

DPAn-3 129.5 ± 8.2 96 ± 4.8 10.6 ± 0.2 12.3 ± 0.5 

DHA 544.7 ± 36.1 434.8 ± 31.8 175.3 ± 9.8 217.1 ± 3 

Σ (n-3) FA 1454.7 1082.9 388.2 475.6 

Σ (n-6) FA 439.5 335.4 28.0 36.1 

Σ PUFA 1956.6 1469.8 429.9 525.5 

mg EPA +  
DHA in 8 oz 

2073.0 1601.4 801.9 963.9 

oz to 1750 mg 
EPA + DHA 

6.77 8.77 17.47 14.53 
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