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The effect of fish consumption on the prevention of 
cardiovascular disease and cancer due to its high content of 
omega-3 (n-3) polyunsaturated fatty acids (PUFAs) including 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) 
are well documented1-4. Although all fish contain EPA and 
DHA, their concentrations vary among species as well as 
within the same species due to environmental conditions5. 

Sardines are fatty fish and considered as an important source 
of high levels of EPA and DHA4,6,7. The sardine species white 
sardinella (Sardinella albella) are widely distributed in the 
Arabian Gulf. They are commonly known in Bahrain, and the 
Arabian Gulf countries as “Oom” and are considered as good 
source of omega-3 fatty acids5,6,8.

Fatty acids in fish decay easily due to the oxidation of the 
PUFAs resulting in limited shelf-life of oily fish during 
storage6,9-11. Oxidation of highly unsaturated lipids is one of 
the main causes of the off-flavors and odors from stored fish12. 

Fatty Acid Compositions of Raw Fish White Sardinella (Oom), 
Fish Paste (Tareeh), and Fish Sauce (Mehiawh): Fermented 

Fish Products Rich in Polyunsaturated Fatty Acids

Afnan Freije, PhD*

Objective: To evaluate the fatty acid contents of raw white sardinella fish and their two fermented 
products, fish paste (Tareeh) and fish sauce (Mehiawah).

Design: A Prospective Experimental Basic Science Study.

Setting: University of Bahrain, Bahrain.

Method: Four raw Oom fish, four fish paste, and four fish sauce samples were used from each 
batch.   Raw fish samples were first grinded separately and one gram of each grinded raw fish, 
Tareeh and Mehiawh were homogenized with 10mL of 10% saline solution and 6mL of the 
homogenate were used. The homogenates were extracted with a mixture of methanol: chloroform 
(1:1 v/v) Lipids were extracted from the food samples, and their fatty acids methyl esters (FAMEs) 
were analyzed by gas chromatography. 

Result: The concentrations of saturated fatty acids and monounsaturated fatty acids were 
significantly lower in the fermented samples compared to raw samples, whereas the concentrations 
of unsaturated fatty acids and polyunsaturated fatty acids were significantly higher. The amount of 
omega-6, omega-3, eicosapentaenoic acid and docosahexaenoic acid were higher in the fermented 
samples. The unsaturated fatty acid C20:4 n6 was not present in the raw fish samples but was 
detected in the fermented samples. The findings of the present study have indicated the presence 
of some degree of desaturation and elongation activities during the fermentation process.

Conclusion: The findings of the present study have indicated the presence of some degree of 
desaturation and elongation activities during the fermentation process which might have resulted 
in the production of fermented fish products with elevated levels of polyunsaturated fatty acids 
(PUFAs), eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA). 
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Salting is the oldest technique used for preservation of food 
especially fish and still used in modified forms13,14. Salting fatty 
fish involves a certain degree of fermentation15. Fermentation 
is one of the oldest techniques in food preservation as it does 
not only extend the shelf-life but also enhances the flavor and 
nutritional quality of the product16. Autolytic enzymes in the 
fish and microorganisms, in the presence of high salts, are 
responsible for the fermentation15. Lactic acid bacteria (LAB) 
are sometimes used to ferment fish along with other ingredients 
that also help to increase the shelf-life of fish as well as add 
new aromas and consistencies14. This bacteria produces lactic 
acid and other organic acids through fermentation that help to 
reduce the pH of the mixture and also inhibit the growth of 
pathogenic and spoilage microorganisms17. 

The fermented fish product is a term used to define processed 
fish via maceration (softening) or hydrolysis of chemical 
constituents involving proteins via microbial and natural 
enzymes. Fermentation of fish to produce different products 
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