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Both are crucial to meet current and future demand for seafood and omega-3 fatty
acids

Wild or farmed? When it comes to their nutritional value, they are comparable. Photo by Darryl Jory.

Seafood has been called, “the last wild food.” Indeed, the aquaculture industry is unique among animal agriculture industries in that
there is a near-equal amount of wild-harvested and farmed seafood in the marketplace. Consumers must choose between farmed and
wild seafood, a choice informed by perceptions that may be based on an inaccurate or incomplete understanding of aquaculture and
its products.

A common misconception is that farmed fish is not as healthy or nutritionally valuable as wild-caught fish. Specifically, it has been
suggested that farmed fish are not a good a source of omega-3 (n-3) long-chain polyunsaturated fatty acids (LC-PUFAs), such as EPA
(eicosapentaneoic acid, 20:5n-3) or docosahexaenoic acid (DHA, 22:6n-3).
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Although this claim has been largely disproven for farmed vs. wild salmon, there is little information available to facilitate similar,
quantitative comparisons between other farmed and wild fish. Accordingly, we evaluated the composition of farmed vs. wild-caught
hybrid striped bass, or HSB, (Morone chrysops × M. saxatilis), largemouth bass (Micropterus salmoides) and Bluegill (Lepomis
macrochirus). Additionally, we evaluated several aspects of product quality that may influence consumer preference and choice.

Study methods

Representative specimens of farmed and wild-caught hybrid striped bass, largemouth bass and bluegill were collected from farms and
other water bodies located throughout southern Illinois. Wild largemouth bass (n = 8, total length = 358 ± 13 mm, weight = 550 ± 81
g [mean ± SEM]) were collected from Lake of Egypt, Cedar Lake and Campus Lake, whereas farmed largemouth bass (n = 10, total
length = 333 ± 6 mm, weight = 562 ± 34 g) were collected from intensively cultured groups of fish in earthen aquaculture ponds at
the Southern Illinois University Carbondale (SIUC) Pond Complex.

This study evaluated the nutritional value of three representative, common fish taxa: Hybrid Striped
Bass, Largemouth Bass and Bluegill. Sources: A. By Dgp.martin (Own work) [GFDL
(http://www.gnu.org/copyleft/fdl.html) or CC BY-SA 3.0 (http://creativecommons.org/licenses/by-
sa/3.0)], via Wikimedia Commons; B. Jesse Trushenski; and C. By Briandykes at English Wikipedia
[Public domain], via Wikimedia Commons.

Wild bluegill (n = 10, total length = 186 ± 3 mm, weight = 127 ± 6 g) were collected from the pond-filling reservoir at the SIUC Pond
Complex (not used for intensive culture – minimally managed for recreational fishing), whereas farmed bluegill (n = 10, total length
= 191 ± 4 mm, weight = 160 ± 11 g) were collected from the commercial fish farm Logan Hollow Fish Farm in Murphysboro, Ill.

Wild HSB (n = 10, total length = 416 ± 10 mm, weight = 779 ± 60 g) were collected from the pond-filling reservoir at the SIUC Pond
Complex, whereas farmed HSB (n = 10, total length = 289 ± 7 mm, weight = 367 ± 28 g) were collected from another commercial
fish farm (Timpner Farms, Pinckneyville, Ill.).

Wild fish and farmed largemouth bass were collected by angling with artificial lures, whereas farmed HSB and bluegill were
harvested by dip-netting from rearing/holding tanks. All wild-caught samples were collected by licensed Illinois anglers in
accordance with the regulations set forth by the State of Illinois for recreational fishing. Those concerned with putting the most LC-
PUFAs on the table as possible should give farmed fish another look.
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Fig. 1: Fatty acid profiles (relative area  percent of
fatty acid methyl esters, FAMEs) of farmed vs. wild
bluegill, largemouth bass, and hybrid striped bass
with respect to major fatty acids, i.e., only fatty
acids representing at least 1 percent of total FAMEs
are reported.

Upon capture, all fish were sedated by immersion in an ice-water slurry then slaughtered by percussion. Percussed fish were weighed
and measured, then filleted to collect two boneless, skinless fillets from each fish. Fillets were portioned into ~5×10 cm pieces of
white muscle for use in drip-loss and compositional analyses (1 fillet from each fish), or duplicate ~2×2 cm pieces of white muscle
for use in the shelf-life analysis (the other fillet from each fish).

All samples were packaged in sterile polyethylene bags and stored at minus-80 degrees-C until analysis. Compositional analyses were
conducted according to standard methods used in our laboratory (Laporte and Trushenski 2011, Growth performance and tissue fatty
acid composition of largemouth bass fed diets containing fish oil or blends of fish oil and soy-derived lipids. North American Journal
of Aquaculture 73:435-444.), drip-loss was calculated based on the difference in mass after transferring frozen samples to refrigerated
storage for two days. The commercially available SafTest PeroxySafe MSA test kit and SafTest platform (MP Biomedicals, Santa
Ana, California) was used to determine fillet levels of peroxides following 1 or 7 days of refrigerated storage.

Statistical analyses were conducted separately for each taxon. Except for fillet peroxide levels, all data were analyzed by one-way
ANOVA to determine the significance of differences between fish of farmed vs. wild origin; fillet peroxide data were analyzed by
two-way ANOVA to determine the significance of fish origin or fillet storage time as main or interactive effects. In all cases, fish was
considered the experimental unit and differences were considered significant at P < 0.05.

Lucien-Brun, brine, Table 1

Process Refrigeration (T>0 degrees-C) Freezing (T<0 degrees-C) Heat transfer coefficients [W/(m2
x K)]

By air (blast freezer, others) Fruits, vegetables, meat, seafood All products 20 to 50 (air blast tunnel); 60
(fluidized bed freezing)

https://gsa.rakadev.com/wp-content/uploads/2017/01/TRUSHENSKI-Fig-1.jpg
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Process Refrigeration (T>0 degrees-C) Freezing (T<0 degrees-C) Heat transfer coefficients [W/(m2
x K)]

By immersion (water or
aqueous solution)

Poultry, fruits and vegetables,
fish and crustaceans Fish, crustaceans 900

Cryogenics (liquid nitrogen or
carbon dioxide) – Flash freezing, crusting

products 100

By contact Liquid products (milk, others),
fish (flake ice) 

Milk, fruit juice, fish fillets,
vegetable purees 100

Table 1. Application and performance of different processes for chilling and freezing various food products. K is the thermal
conductivity of the material (W/m2 x K). 

Study results

Proximate composition (Table 1) and fatty acid profiles (Fig. 1) revealed a number of differences between farmed fish and their wild
counterparts. Profiles of farmed fish indicated lower levels of polyunsaturated fatty acids (PUFAs), including LC-PUFAs, and higher
levels of monounsaturated fatty acids (MUFAs) (Fig. 2), but more total fat and less protein (Table 1). Differences in fatty acid profile
and fillet fat content gave rise to differences in the absolute amounts of EPA and DHA calculated to be contained in each raw fillet
portion (Table 1). Based on these calculations, farmed bluegill, largemouth bass, and HSB would be expected to provide the
approximately same amount or more EPA and DHA than their wild counterparts on a per portion basis.

Fig. 2: Fatty acid profiles (relative area  percent of
fatty acid methyl esters, FAMEs) of farmed vs. wild
bluegill, largemouth bass, and hybrid striped bass
with respect to fatty acid groupings, i.e., saturated
fatty acids (SFAs), monounsaturated fatty acids
(MUFAs), polyunsaturated fatty acid (PUFAs),
long-chain polyunsaturated fatty acids (LC-PUFAs),
and 18-carbon polyunsaturated fatty acids (C18
PUFAs).

Few if any meaningful differences were noted regarding the shelf-life or other physical characteristics of farmed vs. wild bluegill,
largemouth bass, or HSB. As expected, peroxide levels increased significantly in bluegilland largemouth bassfillets over time; a
similar effect was not observed in HSB fillets, however, peroxides were below detection limits in most of these samples. In any event,
fish origin did not affect peroxide levels in any taxon at any time point. Drip-loss did not vary among farmed vs. wild fish for any
taxon (Table 1).

Together, these results indicate there is little reason to expect major differences in the shelf-life of these fillets based on fish origin.
Fillet pH was significantly higher among wild largemouth bassand HSB compared to their farmed counterparts, but there was no such
difference in farmed vs. wild bluegill (Table 1). Lower pH levels can indicate greater stress or activity levels prior to slaughter,
however, these effects often dissipate during storage and the magnitude of the differences observed in the present work was relatively
small.

https://gsa.rakadev.com/wp-content/uploads/2017/01/TRUSHENSKI-Fig-2.jpg


2/25/2024 Comparing nutritional values of wild and farmed whitefish - Responsible Seafood Advocate

https://gsa.rakadev.com/advocate/comparing-nutritional-values-of-wild-and-farmed-whitefish/?headlessPrint=o.(*R%3Ep~oOwh]d… 6/10

 

Fig. 3: Peroxide levels (meq/kg) in fillets of wild and farmed bluegill, largemouth bass and hybrid
striped bass after 1 or 7 days of refrigerated storage. Results of two-way ANOVA tests indicated
significant increases in the amount of peroxides over time for bluegill and largemouth bass, but not
hybrid striped bass; wild vs. farmed fish did not differ significantly for any taxon at any time point.

Perspectives

Consumers’ food choices are informed by many factors, including but certainly not limited to nutritional value. However, many
consumers purchase seafood with the expectation that it will be a good source of omega-3s, particularly EPA and DHA. When it
comes to LC-PUFAs, people don’t eat percentages, they eat fillets. To maximize their LC-PUFA intake, the choice among the fillets
we evaluated is clear: farmed bluegill, largemouth bass and Hybrid Striped Bass provided more LC-PUFAs per portion than wild fish.
Of course, wild fish – including those evaluated in this study – are also excellent sources of high quality protein and nutrients like
EPA and DHA that are typically scarce in the human diet.

Both farmed and wild-caught fish are critically needed to meet current and future demand for seafood and the omega-3 LC-PUFAs
that are so important for human health and well-being. If there is a take-home message here, it is not one of winners and losers, but
that both farmed and wild-caught fish provide essential nutrients and farmed fish are not inferior to wild in this regard. Our results
indicate that farmed white-fleshed fish are as nutritionally valuable – in some cases, more so – than wild fish. Those concerned with
putting the most LC-PUFAs on the table as possible should give farmed fish another look.
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Talent show: Aquafeed companies show off at F3

Aquafeed manufacturers and alternative feed ingredient suppliers from all over the world gathered in Silicon Valley for F3, the Fish
Free Feed contest. In the hub of innovation, solutions to a global problem were on full display. 
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