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JFS C: Food Chemistry and Toxicology

Mercury and Fatty Acids in Canned
Tuna, Salmon, and Mackerel
S.M. SHIM, L.E. DORWORTH, J.A. LASRADO, AND C.R. SANTERRE

ABSTRACT: Canned tuna (n = 240), salmon (n = 16), and mackerel (n = 16) were analyzed for mercury and fatty
acids. Average mercury levels were 188, 45, and 55 ppb, respectively, and below the FDA Action Level of 1000 ppb.
“Light tuna in water” contained lower mercury (x– = 54 ppb) compared with “white/albacore tuna in water,”
which contained higher eicosapentaenoic acid/docosahexaenoic acid (EPA/DHA) x– = 711 mg/100 g wet tissue).
Mercury residues in salmon (x– = 45 ppb) and mackerel (x– = 55 ppb) were lower than in tuna products, but the
EPA/DHA levels were higher (salmon, x– = 1623 mg/100 g wet tissue; mackerel, x– = 851 mg/100 g wet tissue).
Information from this study will help women of childbearing age to limit their intake of mercury while obtaining
healthy fats from fish.

Keywords: mercury, salmon, mackerel, tuna, EPA, DHA, omega-3 fatty acids

Introduction

In 2002, the United States per capita consumption of canned fish-
ery products was 2.2 kg/y (NMFS 2002), with canned tuna (1.4 kg/

y) being the 2nd most popular seafood (NFI 2001). Fish is a good
source of dietary protein, vitamin D, and minerals (Saglik and Imre
2001; Kris-Etherton and others 2002). Fish consumption has been
associated with improved pregnancy outcomes, as well as en-
hanced fetal growth rate (Burdge and others 1997; Olsen and Sech-
er 1990, 2002; Horrocks and Yeo 1999; Allen and Harris 2001; Rogers
and others 2004). The fetus and the nursing infant obtain long-
chain omega-3 fatty acids from their mothers through placental
exchange or breast milk (Helland and others 2001), and these fats
are important for brain and retinal development (Olesen and Sech-
er 1990; Helland and others 2001).

Fish is the major source of methylmercury in the diet with as
much as 90% of the mercury in fish found as methylmercury (Voeg-
borlo and others 1999; Plessi and others 2001; USEPA 2001). At
high levels, methylmercury is toxic to the nervous system and de-
veloping brain (Zook and others 1976; Monterio and others 1997;
USEPA 2001). Damage to the prenatal or postnatal nervous system
can occur if the mother is exposed to excessive methylmercury
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tuna in water” (x– = 3 mg/100 g tissue), “white/albacore tuna” in ei-
ther water or oil (x– = 47 mg/100 g tissue), salmon (x– = 301 mg/100 g
tissue), and mackerel (x– = 53 mg/100 g tissue). The concentration of
ARA ranged from 2 to 59 mg/100 g tissue (x– = 25 mg/100 g tissue in
tuna, x– = 56 mg /100 g tissue in salmon, x– = 35 mg/100 g tissue in
mackerel). “White/albacore tuna in water” contained higher
amounts of EPA (x– = 271 mg/100 g tissue) compared with “white/
albacore tuna in soy oil” (x– = 58 mg/100 g tissue), “light tuna in wa-
ter” (x– = 36 mg/100 g tissue) or “light tuna in oil” (x– = 59 mg/100 g
tissue). EPA concentration in salmon (x– = 904 mg/100 g tissue) and
mackerel (x– = 385 mg/100 g tissue) were higher than in tuna. The
concentration of DPA ranged from 2 to 55 mg/100 g tissue in all
canned fish (x– = 12 mg/100 g tissue in tuna, x– = 32 mg/100 g tissue
in salmon, x– = 30 mg/100 g tissue in mackerel). The concentration of
DHA in “light tuna in water” ranged from 181 to 300 mg/100 g tissue
(x– = 253 mg/100 g tissue), whereas “light tuna in oil” was between
91 and 138 mg/100 g tissue (x– = 108 mg/100 g tissue). DHA in
“white/albacore tuna in water” ranged from 555 to 741 mg/100 g
tissue (x– = 631 mg/100 g tissue), whereas DHA in “white/albacore
tuna in soy oil” averaged 181 mg/100 g tissue. DHA in salmon
ranged from 564 to 874 mg/100 g tissue (x– = 719 mg/100 g tissue),
whereas mackerel contained 282 to 649 mg/100 g tissue (x– = 465
mg/100 g tissue). The concentration of polyunsaturated fatty acids
in canned fish was comparable to those reported by USDA (2001).
EPA and DHA were the predominant polyunsaturated fatty acids
in canned fish. Salmon and mackerel contained higher amounts of
EPA and DHA than tuna products. Among the tuna products,
“white/albacore tuna in water” (x– = 902 mg/100 g tissue) contained
the highest amounts of EPA plus DHA. However, this tuna had
mercury levels that were 4 times higher than those in “light tuna in
water,” “salmon,” and “mackerel.”

Intake of mercury (% of RfD) and EPA/DHA based on current
tuna consumption as estimated for a 60-kg woman are provided in
Figure 1. The intake of canned tuna for the 95th and 99th percen-
tiles of women (ages 15 to 44 y) is 20 g/d and 34 g/d, respectively
(USFDA 2000b). The AI (Adequate Intake) for the omega-3 fatty
acid, �
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