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1 November 2006 George J. Flick, Jr., Ph.D.

 

PUFA composition a key factor nutritional recommendations

The fatty acid content in feeds can affect the fatty acid profiles of final aquaculture products. Photos by Cesar Alceste.

Tilapia are now regarded as the “aquatic chickens” of warm-water aquaculture. The fish are delicious to eat, with no fine intramuscular bones and little
carcass waste; easy to breed; cheap to feed; and tolerant of wide temperature, salinity, and water quality ranges. Also, the fish are comparatively free from
parasites and diseases. Many tilapia are sold whole, but some are sold as fillets, breaded fish sticks, and other further processed products. 

Flesh characteristics

Tilapia has white flesh of fine texture with a slightly fatty flavor considered by gourmets to be similar to sole. Palatability, however, is very dependent on
diet and species type. Wild-caught fish can acquire a bitter off-taste due to feeding on blue-green algae, while intensively reared farm fish grown in ponds
and recirculating aquaculture systems have a more refined flavor characteristic of the ingredients of the pelleted feed.

The edible fraction of tilapia is rather low, with a headed, gutted, and scaled dress-out weight of 50 to 60 percent and a fillet fraction of 30 to 40 percent.
Table 1 shows the proximate composition, calorie content, and wet-basis cholesterol content of tilapia fillets.

Flick, Mean proximate composition, calorie content, and cholesterol content, Table 1

Item Value
Calories (kcal/100 g) 139.8 ± 5.1
Protein (g/100 g) 20.3 ± 5.3
Fat (g/100 g) 5.7 ± 34.8
Ash (g/100 g) 2.3 ± 11.3
Moisture (g/100 g) 75.3 ± 5.4
Cholesterol (mg/100 g) 31.3 ± 6.1
Table 1. Mean proximate composition, calorie content, and cholesterol content of tilapia fillets. 

Monounsaturates comprise an average of 54.6 g/100 g, while n-3 highly unsaturated fatty acids comprise an average of 2.2 g/100 g  
of total fatty acids.

Diet, fatty acid composition
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The reported variations in yield and chemical composition of tilapia are related to many factors, including the performance of processing machines or
employees, feed composition and feeding rate, environmental conditions, section analyzed, size, sex, physiological status, and species. 

A recent study showed the effects of diets on the fatty acid composition of tilapia muscle (Table 2). Varying the feed composition resulted in 100 to 300
percent differences in the polyunsaturated fatty acid (PUFA) content. PUFA composition is one of the most important factors in fish being recommended
as a major dietary muscle food.

Flick, Fatty acid composition of muscle from tilapia, Table 2

Feed 1 Feed 2 Feed 3 Feed 4
Total PUFAs 43.6% 34.5% 41.0% 32.7%
n-6 PUFA 15.8% 16.9% 30.6% 20.1%
n-3 PUFA 27.8% 17.7% 10.2% 18.7%
Table 2. Fatty acid composition of muscle from tilapia fed varied diets.

Studies have shown that tilapia, as well as most fresh-water fish, have low contents of α-linolenic (LNA, 18:3 omega-3), eicosapentaenoic (EPA,
20:5 omega-3) and docosaheaenoic (DHA, 20:5 omega-6) fatty acids, when compared to those from the sea or natural habitats. In one study, tilapia were
fed flax-seed oil – one of the world’s most important vegetable sources of LNA, a precursor of the long-chain PUFA omega-3 fatty acids – for five months
at increasing levels of 0, 1.25, 2.50, 3.75 and 5.00 percent. The effects of these diets on tilapia fillet composition are shown in Table 3.

Flick, Composition of fillets from tilapia fed diets with varied flaxseed oil content, Table 3

Composition 0 
Flaxseed Oil

1.25% 
Flaxseed Oil

2.50% 
Flaxseed Oil

3.75% 
Flaxseed Oil

5.00% 
Flaxseed Oil

Total lipids (g/100 g) 1.1 ± 0.2a 1.1 ± 0.2a 1.2 ± 0.3a 1.2 ± 0.2a 1.1 ± 0.2a

Moisture (g/100) 77.4 ± 0.7a 76.8 ± 0.4a 77.2 ± 0.7a 77.3 ± 1.2a 76.9 ± 0.4a

LNA (mg/g) 6.5 ± 1.8a 18.8 ± 3.0b 34.2 ± 3.3c 55.3 ± 7.3d 59.3 ± 7.5e

EPA (mg/g) 0.1 ± 0.0a 0.8 ± 0.1b 1.4 ± 0.1c 2.0 ± 0.2d 2.5 ± 0.4e

DHA (mg/g) 9.9 ± 2.6a 16.8 ± 2.2b 22.7 ± 2.7c 25.9 ± 2.6d 26.1 ± 2.0e

Table 3. Composition of fillets from tilapia fed diets with varied flaxseed oil content. Results are an average of 30 replicates. Different letters in same line
signify signficant difference (P < 0.05).

There was no significant difference in total lipid and moisture contents among the treatments. However, increasing the flaxseed oil in the diets resulted in
increasingly significant concentrations of LNA, EPA, and DHA. While the contents of LNA and DHA stabilized with increasing concentrations of LNA in
the feed, above the 3.75 percent flaxseed oil level, the EPA concentration still increased. Therefore, increasing the amount of LNA in feed can markedly
increase the amounts of EPA in tilapia fillets relative to DHA. 

This increase in EPA and DHA is desirable, since it is well established that increasing the amount of long-chain polyunsaturated fatty acids in the diets of
humans reduces the risks of heart disease and rheumatoid arthritis. Consumption of the fatty acids and fish oils has also been found to reduce the
biochemical factors associated with cancer, psoriasis, and human fertility. 

Replacing fishmeal with protein sources such as sunflower cake and corn oil also significantly affects whole body fatty acids. A variation in one study
showed that a fishmeal diet produced a whole body fatty acid content of 41 percent, while a partial replacement of fishmeal ranged from undetectable to a
high of 19 percent. 

Optimum enrichment
Continued research is needed to identify strategies for enriching fish lipids with omega-3 unsaturated fatty acids before the fish are marketed. This is
particularly important in regions where there is limited intake of these fattty acids from other food sources.

(Editor’s Note: This article was originally published in the November/December 2006 print edition of the Global Aquaculture Advocate.)

Now that you've finished reading the article ...

… we hope you’ll consider supporting our mission to document the evolution of the global aquaculture industry and share our vast network of
contributors’ expansive knowledge every week.

By becoming a Global Seafood Alliance member, you’re ensuring that all of the pre-competitive work we do through member benefits, resources and
events can continue. Individual membership costs just $50 a year.

Not a GSA member? Join us.

Support GSA and Become a Member

Author

https://www.globalseafood.org/membership/
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A study found that feed for salmon and trout had higher organic carbon concentrations than did catfish, shrimp and tilapia feeds. Nitrogen and phosphorus
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The Responsible Seafood Advocate supports the Global Seafood Alliance’s (GSA) mission to advance responsible seafood practices through education,
advocacy and third-party assurances.

Learn More

mailto:?&subject=Interesting%20article%20on%20Global%20Seafood%20Alliance&body=I%20thought%20you%20might%20find%20this%20article%20interesting.%0D%0A%0D%0A%E2%80%9C%E2%80%9D%0D%0A%0D%0Ahttps%3A%2F%2Fgsa.rakadev.com%2Fadvocate%2Fproximate-analysis-of-fatty-acid-composition-in-tilapia%2F
https://twitter.com/home?status=Proximate+analysis+of%C2%A0fatty+acid+composition+in+tilapia+https%3A%2F%2Fgsa.rakadev.com%2Fadvocate%2Fproximate-analysis-of-fatty-acid-composition-in-tilapia%2F+%40GSA_Advocate
https://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fgsa.rakadev.com%2Fadvocate%2Fproximate-analysis-of-fatty-acid-composition-in-tilapia%2F
https://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fgsa.rakadev.com%2Fadvocate%2Fproximate-analysis-of-fatty-acid-composition-in-tilapia%2F&title=Proximate+analysis+of%C2%A0fatty+acid+composition+in+tilapia&summary=&source=
https://gsa.rakadev.com/advocate/topic/fatty-acid-composition
https://gsa.rakadev.com/advocate/topic/tilapia
https://gsa.rakadev.com/advocate/topic/george-j-flick
https://gsa.rakadev.com/advocate/advances-in-fish-hatchery-management/
https://gsa.rakadev.com/advocate/algae-alternative-chlorella-studied-as-protein-source-in-tilapia-feeds/
https://gsa.rakadev.com/advocate/animal-protein-meals-reduce-feed-costs-dont-improve-shrimp-performance/
https://gsa.rakadev.com/advocate/aquaculture-feed-composition-helps-define-potential-water-pollution/
https://www.globalseafood.org/about-the-advocate/


6/14/2024 Proximate analysis of fatty acid composition in tilapia - Responsible Seafood Advocate

https://gsa.rakadev.com/advocate/proximate-analysis-of-fatty-acid-composition-in-tilapia/?headlessPrint=o.(*R%3Ep~oOwh]d+-hY… 5/6

Search Responsible Seafood Advocate Search  Search 

Advertising Opportunities

2022 Media & Events Kit

Categories

 Aquafeeds   Health & Welfare   From Our Sponsors   Innovation & Investment  Intelligence Intelligence   Responsibility   Fisheries  
Artículos en Español 

Don't Miss an Article

Featured

Health & Welfare An update on vibriosis, the major bacterial disease shrimp farmers face

Uncategorized A seat at the table: Fed By Blue team says aquaculture needs a stronger voice

Responsibility Quantifying habitat provisioning at macroalgae cultivation locations

Popular Tags

All Tags

Recent

Fisheries Second Test: Another filler for the fisheries category
Fisheries Test: This is filler for the fisheries Category
Aquafeeds Test Article
Responsibility Study: Climate change will shuffle marine ecosystems in unexpected ways as ocean temperature warms
Health & Welfare Indian shrimp researchers earn a patent for WSSV diagnostic tool

https://link.chtbl.com/aquapod
https://www.globalseafood.org/wp-content/uploads/2022/02/GSA_Media_Events_Kit_2022.pdf
https://gsa.rakadev.com/advocate/category/aquafeeds/
https://gsa.rakadev.com/advocate/category/health-and-welfare/
https://gsa.rakadev.com/advocate/category/from-our-sponsors/
https://gsa.rakadev.com/advocate/category/innovation-and-investment/
https://gsa.rakadev.com/advocate/category/intelligence/
https://gsa.rakadev.com/advocate/category/responsibility/
https://gsa.rakadev.com/advocate/category/fisheries/
https://gsa.rakadev.com/advocate/topic/spanish/
https://gsa.rakadev.com/advocate/category/health-and-welfare/
https://gsa.rakadev.com/advocate/an-update-on-vibriosis-the-major-bacterial-disease-shrimp-farmers-face/
https://gsa.rakadev.com/advocate/a-seat-at-the-table-fed-by-blue-team-says-aquaculture-needs-a-stronger-voice/
https://gsa.rakadev.com/advocate/category/responsibility/
https://gsa.rakadev.com/advocate/quantifying-habitat-provisioning-at-macroalgae-cultivation-locations/
https://gsa.rakadev.com/advocate/category/fisheries/
https://gsa.rakadev.com/advocate/second-test-another-filler-for-the-fisheries-category/
https://gsa.rakadev.com/advocate/category/fisheries/
https://gsa.rakadev.com/advocate/test-this-is-filler-for-the-fisheries-category/
https://gsa.rakadev.com/advocate/category/aquafeeds/
https://gsa.rakadev.com/advocate/test-article/
https://gsa.rakadev.com/advocate/category/responsibility/
https://gsa.rakadev.com/advocate/study-climate-change-will-shuffle-marine-ecosystems-in-unexpected-ways-as-ocean-temperature-warms/
https://gsa.rakadev.com/advocate/category/health-and-welfare/
https://gsa.rakadev.com/advocate/indian-shrimp-researchers-earn-a-patent-for-wssv-diagnostic-tool/


6/14/2024 Proximate analysis of fatty acid composition in tilapia - Responsible Seafood Advocate

https://gsa.rakadev.com/advocate/proximate-analysis-of-fatty-acid-composition-in-tilapia/?headlessPrint=o.(*R%3Ep~oOwh]d+-hY… 6/6

About
Membership
Resources
Best Aquaculture Practices (BAP)
Best Seafood Practices (BSP)
GOAL Events
Advocate Magazine
Aquademia Podcast
Blog
Contact

Stay up to date with GSA

Copyright © 2024 Global Seafood Alliance
All rights reserved.
Privacy
Terms of Use
Glossary

https://link.chtbl.com/aquapod
https://gsa.rakadev.com/about-gsa/
https://gsa.rakadev.com/membership/
https://gsa.rakadev.com/education/
https://www.bapcertification.org/
https://bspcertification.org/
https://gsa.rakadev.com/goal/
https://gsa.rakadev.com/advocate/
https://gsa.rakadev.com/podcast/
https://gsa.rakadev.com/blog/
https://gsa.rakadev.com/contact/
https://www.instagram.com/seafoodalliance/
https://www.facebook.com/seafoodalliance/
https://twitter.com/GSA_Seafood
https://www.linkedin.com/company/seafoodalliance/
https://www.youtube.com/c/GlobalSeafoodAlliance
https://gsa.rakadev.com/privacy-policy/
https://gsa.rakadev.com/terms-of-use/
https://gsa.rakadev.com/glossary/

