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Indices for Quality Evaluation by Physicochemical and
Chemoenzymatic Method in Red seabream, Pagrus major
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This study evaluates red seabream quality using physicochemical and chemoenzymatic indices. Breaking
strength was correlated with moisture content and lipid content of red seabram by a precedent experiment. Mois-
ture content (X,), lipid content (X;) and breaking strength (Y) were optimized with multiple regression as, Y= -
2.53539+0.05544X,-0.00161X,. To test the equation, red seabream (n=13) were randomly purchased and mea-
sured moisture content, lipid content and breaking strength. The calculated breaking strength using the equation
was similar to breaking strength measured using Rheo meter. Adenylate energy charge (AEC), a general bio-
chemical index of stress, values of all sample were higher than 0.8 expect two fish. Fish's condition was a good.
The equation developed in this study predicts breaking strength with moisture and lipid content measured. More-
over the equation may be used in grading cultured red seabream with calculated breaking strength. Grade accord-
ing to breaking strength, when it came to over 1.4 kg, was measured as high grade ; when it came to below 1.2
kg, was measured as low grade. Grade according to AEC, when it came to over 0.8, was measured as high grade.
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Table 1. Regression coefficients of second order polynomials representing relationship between breaking strength and moisture content,

lipid content, collagen content

Moisture content Lipid content Collagen content Breaking strength
Moisture content 1.0000
Lipid content -0.9383*(<0.0001) 1.0000
Collagen content 0.3139%(0.0043) -0.3265%(0.0029) 1.0000
Breaking strength 0.5998*(<0.0001) -0.5648*(<0.0001) 0.1557(0.1652) " 1.0000

*Correlation is significance at the 0.05 level.
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Table 2. The content of proximate composition and breaking strength and prediction value of breaking strength in commercial red seabream

Samole Weight Moisture Lipid Measured breaking Calculated breaking
P kg) content (%) content (%) strength (kg) strength (kg)
A 1.46 73.42+0.22 4.19+0.00 1.46+0.29 1.43
B 1.12 71.22+0.13 7.03x0.27 1.45+0.34 1.30
C 1.12 71.41+0.01 6.91+0.06 1.30£0.31 1.31
D 0.68 70.24+0.24 8.56+0.07 1.35+0.11 1.25
E 0.80 71.4120.42 7.03£0.27 1.31+0.19 1.31
F 0.80 73.5520.12 4.79+0.35 1.45x0.21 1.43
G 0.81 71.23+0.29 7.12+0.10 1.38+0.22 1.30
H 0.68 72.63+£0.25 5.88+0.12 1.21+0.06 1.38
I 0.52 73.47+0.28 5.09+0.05 1.46x0.17 1.43
J 0.60 73.63+0.26 4.19+0.02 1.47+0.16 1.44
K 0.60 73.34+0.07 5.21+0.14 1.44+0.31 1.42
L 0.53 74.53+0.02 4.88+0.01 1.48+0.31 1.49
M 0.55 74.53+£0.22 4.50+0.03 1.44+0.17 1.49
21— £ 1.00 — 4 T
|
095} :
@ 18} §> |
= © 090} I
£ £
] |
g".s - e —t— 3 085t |
Fer ¥ 5 |
2 Iaarmra e — § osof———————— p ]
S 124 o
i 2 s
E' 0751 i
i 3 |
09 <
s ) 4 < o070} :
a O-OL// f L \ N { 0001 v i l L L L T
00 09 12 15 1.8 21 0.0 1.0 11 12 13 14 15 1.6
Measured breaking strength (kg) Breaking strength (kg)

]ll'lg 1. Plot measured and calculated breaking strength in red seabream.
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Table 3. Changes of adenylate energy charge (AEC) level in commercial red seabream

Fig. 2. Grading for commercial red seabream by adenylate energy
charge (AEC) and breaking strength. --- Quality standard by AEC
and breaking strength.
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A B C D E F G H I J K L M
ATP 8.76 8.71 8.62 4.08 5.96 8.72 8.58 341 332 7.46 6.74 8.82 8.89
ADP 0.97 1.18 1.03 1.01 1.08 0.92 0.91 1.11 1.16 1.06 1.23 0.81 0.80
AMP 0.60 0.53 0.55 0.51 0.47 0.45 0.57 0.49 0.53 0.52 0.58 0.45 0.35
MP 0.25 0.17 0.19 0.21 0.19 0.17 0.16 0.17 0.20 2.17 2.84 0.21 0.18
AEC 0.89 0.89 0.90 0.82 0.87 0.91 0.90 0.79 0.78 0.88 0.86 0.92 0.93
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