Food Processing and Preservation Journal

Print ISSN: 2322 - 2069
Online ISSN: 2322 - 2794

Iranian Association of Food Scientists
and Technologists

A Review of the fish oil extraction methods and omega 3 concentration

technologies

Fatemeh Eshari!, Mehdi Taati Keley?*, Mehran Habibi-Rezaei®, Sajjad Tajeddini*

1Researcher in the field of biotechnology, University of Tehran, Email: Katherine.eshari@gmail.com, fatemeh.eshari@guest.ut.ac.ir

2PhD graduate of sea food science and fish processing, Protein Biotechnology Laboratory, Faculty of Biology, Faculty of Science,
University of Tehran, Tehran, Iran, Email: Taatikeley.mehdi@gmail.com

3Full Professor of Biochemistry, University of Tehran, Email: mhabibi@ut.ac.ir

4Chemical engineering student, University of Tehran, Email: sajadtajedini@ut.ac.ir

Article Info

ABSTRACT

Avrticle type:
Research Full Paper

Article history:

Received: 2022-04-01
Revised: 2022-06-29
Accepted: 2022-07-31

Keywords:

PUFA, Fish oil
Omega 3 fatty acids
Wet pressing
Molecular distillation

Background and objectives: Eicosapentaenoic acid (EPA) and
Docosahexaenoic acid (DHA) are omega-3 fatty acids that play a
remarkable role in the prevention and treatment of diseases. Various
reports have noted the preventive and therapeutic effects of omega-3 fatty
acids on inflammatory diseases such as asthma, cardiovascular diseases,
oxidative stress-related diseases including Non-Alcoholic Fatty Liver
Disease (NAFLD), together with rheumatoid arthritis, and mental and
psychiatric disorders. Moreover, these fatty acids have revealed some
preventive effects against cancer and fatty liver disease. Since
polyunsaturated fatty acids are not capable of being synthesized in the
human body, also, the human diet is mainly provided by vegetable oils that
contain a high level of omega-6 fatty acids, accordingly, they should be
supplied by food sources. Globally, marine resources, especially fish oil,
are widely used, as the main providers of these fatty acids. Additionally,
the amount of polyunsaturated fatty acids, EPA, and DHA differ based on
the species of the fish. Moreover, the main sources of fish oil are pelagic
species, namely salmon, tuna, anchovies, herring, and caplin, which have
fatty meat and are suitable to be used for the production of fish feed and
fish oil. Alternatively, fish waste can be used to supply fish oil.

Methods: The first and most important step for the purification of omega-3
fatty acids is the extraction of fish oil. In the following, the concentration
of omega-3 fatty acids can be done in the extracted fish oil. So far, various
methods such as alkaline digestion, Bligh and Dyer method, extraction
with isopropyl solvent of alcohol, and... have been reported. Nevertheless,
in this review article, different methods of fish oil extraction including Wet
pressing (WP), Cold extraction, enzymatic extraction, and Supercritical
fluid extraction (SFE), also miscellaneous technologies of omega 3
concentration including Urea complexation (UC), Supercritical Fluid
Chromatography (SFC), molecular distillation (MD), and Enzymatic
extraction has been investigated.

Conclusion: Due to the growing consumption of omega-3 fatty acids as
one of the most important dietaries and pharmaceutical supplements, more
research and production are needed in this area. Among the methods
mentioned above, the wet pressing (WP) method is used as an industrial
method for fish fishing oil production. Also, molecular distillation (MD) is
a more common and industrial method for the production of omega-3 fatty
acids in the world. The concentrated omega-3 fatty acids are mainly in two
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forms, namely, ethyl esters (mostly in molecular distillation, SFE, and SFC
methods) and Triacylglycerols (TAG), the latter have more bioavailability.
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1. Polyunsaturated fatty acid
2. Alpha-Linolenic acid

3. Eicosapentaenoic acid

4. Docosahexaenoic acid
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1. Urea complexation

2. Molecular Distillation (MD)

3. Supercritical fluid fractionation (SFF)

4. Supercritical Fluid Chromatography (SFC)
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1.Short path distillation
2.Monounsaturated fatty acids (MUFA)
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2.Gas Chromatography (GC)
3.High Pressure Liquid Chromatography (HPLC) 1.Mobile phase
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1. Alcoholysis
2. Structured hydrolysis
3. Monounsaturated fatty acids (MUFA)
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1.Volatile component
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