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Dietary fats

Animal fats (Beef tallow) Vegetable oils Fish oils
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Long chain omega-3 polyunsaturated fatty acids

• Long chain: 22 carbons

Docosahexaenoic acid (DHA) 22:6n-3

• Omega-3

• Polyunsaturated

• Fatty acids
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Humans are very bad at biosynthesising these compounds

Dietary sources are important
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Marine ecology: omega-3 origins
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Fishmeal Fish oil

Fish oil processing

6 Million tonnes p. a. 1 Million tonnes p. a.
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Marine oil uses
Shepherd, C.J., aŶd A. J. JaĐksoŶ. ͞Gloďal fishŵeal aŶd fish – oil supply: iŶputs, outputs aŶd ŵarkets.͟  Journal of fish biology 83.4 (2013): 1046-1066
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Fish oil in the press
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Fish oil quality: omega-3 content
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Range 32 – 144% Range 115 – 136%

Range 91 – 120% Range 82 – 113%



Summary of omega-3 results
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Alberts et al. – 13% met specification

Nichols et al. – 100% met specification

Killeen et al. – 100% met specification

Bannenberg et al. – 91% met specification 



Fish oil quality: Oxidation
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Everyďody’s lost ďut ŵe!

Liggins Institute paper - 2015 GOED response paper - 2017



Oxidation in fish oils
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Omega-3 content

Peroxide values
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Primary oxidation results: PV
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Liggins Institute paper - 2015 GOED response paper - 2017



Mishandled samples?
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Liggins institute paper - 2015GOED response paper - 2017

Bannenberg et al. (2017). Sci. Reports, DOI:10.1038/s41598-017-01470-4



Portable analytical tools

Near infrared spectroscopy Raman spectroscopy
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Raman spectroscopy of fish oil capsules
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1064 nm Laser
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Raman spectroscopy for classification (PCA)

• Process control

• Raw material control

• Quality assurance
Killeen, Marshall, Burgess, Gordon & Perry (2017). J. Agric. Food Chem., 65(17), 3551-3558.
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Quantitative Raman spectroscopy



Raman spectroscopy for omega-3 quantitation

Killeen, Marshall, Burgess, Gordon & Perry (2017). J. Agric. Food Chem., 65(17), 3551-3558.



Raman spectroscopy for in-capsule oxidation?

Killeen, Marshall, Burgess, Gordon & Perry (2017). J. Agric. Food Chem., 65(17), 3551-3558. The New Zealand Institute for Plant & Food Research Limited



Cost effective? In process? In factory?
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