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Abstract 
We examined the monthly changes in amounts of moisture, ash, protein, lipids, and free amino 

acids (FAA) in the muscles of wild red seabream, Pagrus major, in Niigata. We also classified them 
into 2 sizes; small (FL<25cm) and large (FL 25cm). The moisture levels in the muscles were 75.9

80.6% for the small fish, and 75.9 80.6% in the large fish; Ash levels were 1.2 2.0% for the 
small category, and 1.3 2.0% in the large category; Protein levels were 17.7 19.9% for the small 
fish, and 17.8 20.5% in the large fish; lipid levels were 0.5 1.7% in the small fish, and 1.3 3.7% 
in the large fish. The levels of moisture, ash, protein, and lipids in the muscles of these fish were 
almost same as those of wild red seabreams caught in other prefectures. The lipid levels in both size 
categories showed a tendency to rise in the summer. The major amino acid found in the FAA was 
Taurine, and there was almost no difference between the FAA content recorded in this study and 
that of past studies done on red seabream (Pagrus major.) 
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Fig.3
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Fig.2 
Monthly changes in means of GSI of red seabream 
Pagrus major in Niigata. 
"Small size" is indicated by white boxes and "Large 
size" is indicated by black boxes. Error bar indicate 
SD (n=3-12). 
 

 
 
 
 

 
 
 
 

 
 
 
Fig.3 
Monthly changes of moisture in the muscles of red 
seabream Pagrus major. "Small size" is indicated by 
white boxes and "Large size" is indicated by black 
boxes. Error bar indicate SD (n=4-12).The different 
capital letters indicate significant differences 
between "Large size"(p<0.05). Different lowercase 
letters indicate significant differences among "Small 
sizes"(p<0.05).
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Fig.4 
Monthly changes of ash in muscle of red seabream 
Pagrus major. "Small size" is open boxes. "Large size" is 
solid boxes. Error bar indicate SD (n=4-12). Different 
large letters indicate significant difference among 
"Large size"(p<0.05). Different small letters indicate 
significant difference among "Small size"(p<0.05). 



����

 

 
 

 
 
 
 
 
 
 
 
 

 
Fig.5 
Monthly changes of protein in the muscles of red 
seabream Pagrus major. "Small size" is indicated with 
white boxes. "Large size" is indicated with black 
boxes. Error bar indicate SD (n=4-12). The different 
capital letters indicate significant differences 
between "Large size"(p<0.05). There is no significant 
difference between the "Small sizes". 
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Fig.6 
Monthly changes of lipid in the muscles of red 
seabream Pagrus major. "Small size" is indicated with 
white boxes and "Large size" is indicated with black 
boxes. Error bar indicate SD (n=4-12). The different 
capital letters indicate significant differences 
between "Large size"(p<0.05). Different lowercase 
letters indicate significant differences among "Small 
sizes"(p<0.05). 
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Fig.7 
Monthly changes of major free amino acids 
(alanine, taurine, phosphoserine, histidine, lysine, 
glycine) in muscle of red seabream Pagrus major 
(n=3-7). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.8 
Monthly changes of sweet amino acids (containing 
glycine and alanine) in the muscles of red 
seabream Pagrus major (n=3-7). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.9 
Monthly changes of umami amino acids 
(containing asparic acid and glutamic acid) in the 
muscles of red seabream Pagrus major (n=3-7). 
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Fig.10 
Relationship between lipid and moisture content in 
the meat of red seabream Pagrus major in Niigata. 
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