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PC-D57: Effect of different liquid medium on canned tuna

Ferreiro N, Ramalhosa E, Fernandes C, Rodrigues N,

Centro de Investigação de Montanha (CIMO), ESA, Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-253 Bragança, 
Portugal
Email: nuno.ferreiro@ipb.pt

Olive oil and fish are two products with a great tradition in Portugal and high importance in 
the Mediterranean Diet. The beneficial properties of these foods for health, associated with their 
sensory characteristics, make them highly appreciated by consumers. Virgin olive oil is a vegetable 
oil rich in monounsaturated fatty acids with unique organoleptic properties that distinguish it from 
other edible oils. According to the intensity of fruitiness, extra virgin oils can be classified as ripe 
fruity and green fruity, and the latter as mild, medium and intense, depending on the intensity of 
the fruitiness. In turn, fish is a source of protein and, depending on the species, of unsaturated fat. 
The combination of these two nutritionally rich foods results in a product with excellent nutritional 
and sensory qualities, meeting the constant need for innovation in the industry.

With the present work, the effect of using extra virgin olive oils (AVE) with different 
intensities of fruitiness (ripe fruity, light green fruity and intense green fruity) as a filling liquid in 
canned tuna was studied in comparison with other liquids that are commonly used (refined olive oil 
and sunflower oil) in terms of physicochemical and sensory characteristics. For each of the selected 
liquid medium (ripe AVE; light green AVE; intense green AVE; refined olive oil; and sunflower oil) 
five cans were filled, which were closed in a crimping machine and pasteurized following the usual 
procedure in the industry (Figure 1). All samples were analysed after one month. The following 
parameters were determined for each sample: colour using the CIELAB scale, pH, moisture content1

and ash content2. Texture profile analysis was performed on a TA.XT. Texture Analyzer Plus (Stable 
Microsystems, Godalming, UK) using the TPA method (Texture Profile Analysis) and the sensory 
analysis was determined following the ISO guidelines3,4,5, with some adaptations. The total phenols 
were determined in the liquid medium.

Concerning the colour, the hue (h) of the samples had an average value close to 76, varying 
between 74.4 in the intense green olive oil and 76.6 in the light green olive oil. Regarding pH, this 
ranged between 5.53 and 5.62, with the lowest value being observed in refined oil. With regard to 
moisture and ash contents, mean values of 60% and 1.3% (f.w.) were determined, respectively. 
Regarding the texture, the hardness evaluated by the maximum peak, varied between 12.5 and 17.5 
kg, with the lowest value being observed in the light green olive oil. In terms of fracturability (first 
peak), this ranged between 3.4 and 4.1 kg, with the lowest value being observed in the intense green 
olive oil. In the sensory evaluation, it was observed that tuna had the highest colour in refined oil 
and the lowest in sunflower oil. As for the tuna aroma, it was found that this was more intense in 
sunflower oil, refined olive oil and ripe olive oil. In ripe, light green and intense green olive oils, grape 
aromas with intensities ranging from 2.4 to 3.3 were detected. Regarding tuna flavour, it was more 
intense in sunflower oil, refined olive oil and ripe olive oil. Total phenols were not detected in 
sunflower oil and refined olive oil. In the remaining liquid medium, the values varied between 190 
and 304 mg Gallic Acid Equivalents/Kg of olive oil for the ripe olive oil and the intense green olive 
oil, respectively.

To conclude, it was found that of all the liquid medium used in this trial, no major differences 
were observed, except for sensory analysis and in the content of total phenols in the liquid medium, 
which improved according to the increase in the fruitiness of the olive oils.
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Figure 1: Tuna cans for analysis.
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