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Abstract 

Yellowfin Tuna (Thunnus albacares) is a large pelagic fish which accounted for around 10% of 
total marine catch of Sri Lanka in 2014. Light Meat (LM) of Yellowfin Tuna (YFT) can be 
consumed by subjecting it to thermal processing techniques such as boiling, frying and canning. 
Therefore it is necessary to evaluate the effect of different thermal processing techniques on the 
physical, chemical and organoleptic properties of YFT LM. Loins of YFT LM were collected from 
Ceylon Fresh Seafood Private Limited in Ja-Ela, Sri Lanka. Three major steps of the study were 
raw fish quality determination, preliminary heat treatment study and final heat treatment study. 
Approximately 3×2.5×1 cm sized fish chunks marinated overnight with 2% salt were used for deep 
frying, boiling and canning. Significant (P<0.05) increase in lightness (L*), water holding 
capacity (WHC) and fat content of LM were observed with all three treatments. Moisture content 
significantly reduced with all heat treatments. Canning resulted in a pH value of 6.35±0.03, which 
was significantly higher compared to other treatments. Water activity of fried LM was significantly 
lower than other treatments (0.941±0.003). Organoleptic properties of heat treated samples 
revealed that taste of the fried LM had a significantly higher acceptance (P=0.026) compared to 
canned LM. Frying can be recommended as the best heat treatment considering most of the 
physical, chemical and organoleptic properties. 
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INTRODUCTION 
 

Fish protein consumption has shown an 
increase during past few years due to the 
improvements in coastal and off shore marine 
production in Sri Lanka (Department of 
Fisheries and Aquatic Resources, 
2012).According to the food balance sheet by 
Agriculture and Environment Statistics 
Division (2014) the fresh fish catch from the 
ocean accounts for a per capita availability of 
5.38 g of protein/day in Sri Lanka. Jack, 
Trevallies, Spanish mackerel, Wahoo, 
Skipjack tuna and Yellowfin tuna are major 
fish types that contribute to above protein 
supply. Among them, YFT is harvested in 
high quantities by Sri Lankan fishermen 
(Department of Fisheries and Aquatic 
Resources, 2012).  

ish muscles are categorized 
according to the colour as red, pink and white 
(Ramel, 2008). Most fish have two or three 
types of muscle, but keep the types in discrete 
groupings (Ramel, 2008).

 Normally the ratio of light 
and dark muscle varies with the fish activity, 
type and age of fish. 
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One portion of the sample was used for fresh 
fish quality determination. Physical 
properties such as colour (Minolta Chroma 
meter CR-200, Japan), texture (as firmness 
using GUSS fruit texture analyser, United 
States of America) and water holding 
capacity (Elkhalifa et al., 2004) of six fish 
chunks (approximately 3×2.5×1 cm in size) 
were analyzed. Remaining part of sample 
portion was minced using mincer (HV 8 
COMBI, Moulinex, France) and stored in -
18ºC chemical quality analysis.  

 
For each chemical analysis minced and 
frozen fish samples were thawed overnight in 
the refrigerator and weighed with analytical 
balance (AG 204, Mettler Toledo, 
Switzerland). Analytical grade chemicals 
were used for all experiments. Proximate 
composition including moisture, ash, crude 
protein and crude fat were determined AOAC 
official method (2002). Water soluble protein 
content was determined according to AOAC 
(2002) official method 932.08 using Kjeldhal 

apparatus. Water activity was determined at 
26.1ºC (Series 3 TE, AquaLab®, USA). pH 
of 10% (w/v) solutions of LM was 
determined at 26ºC (pH 510, EUTECH 
instruments, Singapore). 
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Table 1 illustrated the physiochemical quality 
of raw, boiled, fried and canned YFT LM. 
Karunarathna and Attygalle (2010) have 
observed lower moisture content (72.44±1.41 
g/100g) in fresh YFT LM with compared to 
current study. Stephen et al. (2009) observed 
an increase in fat content and a decrease in 
moisture content of canned, fried and boiled 
Skipjack tuna. Grouper, Red snapper and 
Pompano have shown an increasing of fat and 
ash content and a reduction of moisture 
content due to frying (Gall et al., 1983).  
Current study also revealed that all the heat 
treatments lead to significant reduction in 
final moisture content and significant 
increase of fat content (Table 1). Harvard 

Health Publications, (2015) indicate, good 
health effects can be obtained by frying using 
oil with high levels of unsaturated fats instead 
of oil with high levels of saturated fats. 
However, frying resulted in significantly 
lower moisture content with compared to raw 
boiled and canned samples (Table 1). During 
frying water is partially lost by evaporation 
due to high temperature (Saguy and Dana, 
2003). Even though other two treatments and 
raw sample were remains with comparatively 
high moisture content. According to the dry 
weight basis, significantly lower protein 
content was found in fried sample (Table 1). 
Results of the study showed that fat content 
of the fried samples were at a significantly 
higher level (Table 1). 
 

 

 
     

     
     

     
     

     
     

 
    

 
    

     
     

     
     

1 Mean ± standard deviation of triplicates is given in table.  
Within a row, values with different superscript letters are significantly different (P< 0.05);  

2 Protein, fat and ash are given on dry weight basis;  
3 Water activity (aw), Colour (L*, a*, b*);  
4 Texture measured as firmness  
 
It also observed that both frying and boiling 
have significantly increased the ash content 

compared to raw and canned samples. 
Boiling significantly decreased the water 
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soluble protein content of LM whilst canning 
and frying significantly increase it. This 
could be due to the solubility of sarcoplasmic 
proteins in water with boiling (Paredes and 
Baker, 1988).  

 
The pH of LM significantly increased with 
canning while pH of other two treatments 
remained nearly similar to the raw muscle 
(Table 1). Paredes and Baker (1988) 
observed an increase in pH of Ocean perch 
and Pollock with the canning. Current study 
revealed that frying has reduced aw 
significantly compared to other treatments 
and raw sample. At a aw of 0.95, the most 
xerotolerant meat spoilage bacteria are 
inhibited even at their optimum temperatures 
(Leistener et al., 1981, cited in Lowry and 
Gill, 1984). Lower pH and aware important to 
reduce microbial growth on the food product 
(Feiner, 2008). 

Colour was analysed using the CIE L*, a*, b* 
system.

 
 

According to results from the texture 
analyser, texture of the LM has increased 
significantly with the frying and boiling 
treatments (Table 1). Canning did not make a 
significant change to the fresh muscle 
texture. Increased texture values can be 
interpreted as a reduction of the firmness of 
LM. This reduction of firmness would 
increase the acceptance of the heat treated 
fish flesh. 

(Evanuarini 
and Purnomo, 2011)  
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Organoleptic quality of boiled, canned and fried LM 



 
 

SLJAP Vol. 7 & 8, 2015/2016 

 

 
 

ACKNOWLEDGEMENT 

The authors thank Ceylon Fresh Seafood 
(PVT) Ltd. in Ja-Ela for providing the fish 
samples for the study. 
 

REFERENCES 
 

Agriculture and Environment Statistics 
Division (2012).  
http://www.statistics.gov.lk/ agriculture/ 
FoodBalanceSheet/Food%20Balance%20S
heet%202012.pdf. Accessed 05 March 
2015. 

 
AOAC (2002).Association of  Official 

Analytical Chemists. 17thedition. (eds. W. 
Horwitz and G.W. Latimer).AOAC 
International, Maryland, USA. 

 
Department of  Fisheries and Aquatic 

Resources (2014).Fisheries Statistics - 
2014. [online] Available at: 
<http://www.fisheries.gov.lk/elfinder-2.0-
rc1/files/stat/Fisheries 
%20Statistices/Tables.pdf> [Accessed 
25February 2015]. 

 
Elkhalifa, A.E.O., Schiffler, B. and 

Bernhardt.R., 2004. Effect of fermentation 
on the functional properties of sorghum 
flour.Food Chemistry, [online] Available 
at: 
<http://www.sciencedirect.com/science/art
icle/pii/S0308814604004534> [Accessed 
22 February 2015]. 

 
Evanuarini, H. and Purnomo, H. (2011). 

Physical and organoleptic quality of 
chicken nuggets fried at different 
temperature and time. Agriculture and 
Food Technology. 1:133-136. 

 
Feiner, G., 2008. Meat products handbook. 

England: Woodhead publishing limited. 
 

 
 

[online] Available at: 
<http://www.health.harvard.edu/staying-
healthy/the-truth-about-fats-bad-and-
good>[Accessed 25March 2015]. 

 

 
 

 
 

 
 

 
 
Ramel, G. 2008. 

http://www.earthlife.net/fish/muscles.html. 
Accessed 13 September 2014 

 

 
 

 
 



 
 

SLJAP Vol. 7 & 8, 2015/2016 

Zapata, E.S. and J.A.P. Alvarez. 2007. The 
Color in Different Fish Species. 
Alimentación, Equiposy Tecnología 
219:39-43. 

 
Zapata, E.S., Amensour,M., Oliver,R., 

Zaragoza,E.F., Navarro,C., Lopez, J.F., 

Sendra, E.,Sayas, E. and Alvarez, J.A.P. 
(2011). Quality characteristics of dark 
muscle from yellowfin tuna 
(Thunnusalbacares) to its potential 
application in the food industry, Food and 
Nutrition Sciences. 2(1): 22-30 


