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For the effective use of cultured red seabream, the muscle color, taste and nutrition components between
red seabreams cultured by feeding and starving were compared. The proximate composition of red seabream
muscle cultured by starving (RCS) was 72.7% moisture, 21.1% protein, 3.7% lipid and 1.4% crude ash. In
comparison to red seabream muscle cultured by feeding (RCF), moisture and crude lipid of RCS were each
3% higher and 3% lower. No difference was, however, found in the other proximate compositions. The Hunter
color value of RCS was 37.52 for L value, —-1.47 for a value, 0.71 for b value and 59.33 for AE value, which
was slightly higher in the L value than that of red seabream muscle cultured feeding (RCF); however, no
differences were found in the other Hunter color values. TCA soluble-N content of RCS was 403.8 mg/100
g, which was higher than that of RCF (314.7 mg/100 g). In taste values, the major free amino acids of both
RCS and RCF were glutamic acid, alanine, lysine and histidine. Total amino acid content of RCS was 21.2
g/100 g, which was higher than that of RCF. The mineral content of RCS was slightly higher in potassium
than that of RCF, while lower in magnesium. According to the result of sensory evaluation, RCS was superior
in taste and texture to RCF, while similar in color and flavor.
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Table 1. Comparison in proximate compositions of red

seabreams cultured by feeding and starving (g/100 g)
Proximate Red seabream
composition Feeding Starving
Moisture 70.0+0.3 72.7+04
Crude protein 20.7+0.3 21.1%+0.2
Crude lipid 6.6+0.2 3.7%0.1
Crude ash 1.2+0.1 1.4+0.2

Values are the means * standard deviation of three determina—
tion.

Table 2. Hunter color value in muscle of red seabream
cultured by feeding and starving

Hunter Red seabream

color Feeding Starving
L 35.19+0.31 37.52+1.07
a -1.57+0.92 -1.47+0.63
b -0.33£0.60 0.71+0.65
AE 61.66+1.30 59.33+0.87

Values are the means *+standard deviation of three determina-
tion.
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Fig. 1. Photograph of red seabream muscle cultured by feeding and starving.
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Fig. 2. Trichloroacetic acid (TCA) soluble-N content in
muscle of red seabreams cultured by feeding and starving.
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Table 3. Free amino acid (FAA) composition and taste value (TV) in muscle of red seabream cultured by feeding and starving

(mg free amino acid/100 g red seabream)

Amino acids Taste threshold Feeding Starving
(mg/100 g)" FAA (mg/100 g) TV FAA (mg/100 g) TV
Phosphoserine - 1.6 (0.5)” - 0.9 (0.3) -
Taurine - 142.7 (42.1) - 133.8 (38.1) -
Phosphoethanolamine - 2.3(0.7) - 2.6 (0.7) -
Aspartic acid 3 0.1 (0.0) 0.043 0.3 (0.1) 0.087
Threonine 260 12.0 (3.5) 0.046 10.4 (3.0) 0.040
Serine 150 8.2 (2.4) 0.055 9.6 (2.7) 0.064
Glutamic acid 5 19.2 (5.7) 3.848 21.2 (6.0) 4.238
Sarcosine - 0.4 (0.1) - 0.7 (0.2) -
Proline 300 0.8 (0.2) 0.003 1.7 (0.5) 0.006
Glycine 130 25.1 (7.4) 0.193 49.8 (14.2) 0.383
Alanine 60 40.0 (11.8) 0.667 58.2 (16.6) 0971
Citrulline - 1.8 (0.5) - 1.0 (0.3) -
a-Aminoisobutyric acid - 0.7 (0.2) - 1.2 (0.3) -
Valine 140 3.0(0.9) 0.021 3.6 (1.0) 0.026
Cystine - 0.3 (0.1) - 0.4 (0.1) -
Methionine 30 1.4 (0.4) 0.048 1.4 (0.4) 0.048
Cystathionine - 0.4 (0.1) - 2.2 (0.6) -
Isoleucine 90 2.0 (0.6) 0.022 3.0 (0.9) 0.033
Leucine 190 3.1(0.9) 0.016 40 (1.1) 0.021
Tyrosine - 2.3 (0.7) - 2.9 (0.8) -
Phenylalanine 90 1.6 (0.5) 0.017 1.8 (0.5) 0.020
B-Aminoisobutyric acid - 04 (0.1) - 0.3 (0.1) -
Ethanolamine - 0.8 (0.2) - 0.8 (0.2) -
Ornithine - 0.7 (0.2) - 0.4 (0.1) -
Lysine 50 35.4 (10.4) 0.707 235 (6.7) 0.471
Histidine 20 28.3 (8.4) 1.417 10.3 (2.9) 0.514
3-Methyl histidine - 0.9 (0.3) - 2.6 (0.7) -
Arginine 50 3.5 (1.0) 0.070 25(0.7) 0.049
Total 338.9 (100.0) 7.173 350.7 (100.0) 6.971

YThe data were quoted from Kato et al. (16).

YThe value in parenthesis shows (g amino acid/100 g total amino acid) x 100.
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Table 4. Total amino acid contents in muscle of red seab-
ream cultured by feeding and starving
(mg amino acid/100 g red seabream)

Red seabream

Amino acid - - Feed
Feeding Starving
Aspartic acid 2,068.4 (10.2)" 2,121.1 (10.0)  1,347.1 (10.0)
Threonine 1,037.7 (5.1) 1,179.6 (5.6) 664.2 (4.9)
Serine 805.4 (4.0) 1,026.2 (4.8) 561.1 (4.2)
Glutamic acid 2,888.7 (14.2) 2,9235(13.8) 1,814.5 (13.5)
Proline 633.2 (3.1) 693.9 (3.3) 556.9 (4.1)
Glycine 927.5 (4.6) 992.9 (4.7) 818.8 (6.1)
Alanine 1,254.0 (6.2) 1,296.5 (6.1) 893.5 (6.6)
Cysteine 189.3 (0.9) 185.2 (0.9) 151.2 (1.1)
Valine 1,438.6 (7.1) 1,214.4 (5.7) 952.1 (7.1)
Methionine 512.2 (2.5) 633.1 (3.0) 273.3 (2.0)
Isoleucine 1,241.3 (6.1) 1,024.0 (4.8) 729.4 (5.4)
Leucine 1,776.3 (8.7) 1,773.3 (8.4) 1,107.7 (8.2)
Tyrosine 387.1 (1.9) 674.4 (3.2) 256.1 (1.9)
Phenylalanine 1,024.2 (5.0) 1,129.6 (5.3) 617.6 (4.6)
Histidine 813.9 (4.0) 829.2 (3.9) 613.5 (4.6)
Lysine 2,1479 (10.6) 2,119.0 (10.0) 1,326.6 (9.8)
Arginine 1,193.7 (5.9) 1,363.2 (6.4) 799.1 (5.9)
Total 20,339.2 (100.0) 21,179.1 (100.0) 13,482.5 (100.0)

YThe value in parenthesis means (g amino acid/100 g total
amino acid) x 100.
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Table 5. Mineral contents in the muscle of red seabream
cultured by feeding and starving
(mg mineral /100 g red seabream)

Red seabream

Mineral Feeding Starving
K 230.6+3.6 258.4+6.5
Mg 209+0.1 9.3+0.5
Fe 04+0.2 0.3+0.3
Ca 143+14 150+1.3

Values are the means + standard deviation of three determina-
tion.

Table 6. Results of sensory evaluation in muscle of red
seabreams cultured by feeding and starving

Sensory Red seabream

evaluation Feeding Starving
Color 3.0 2.8+0.6
Flavor 3.0 3.3+0.8
Tatse 3.0 3.8+0.6
Texture 3.0 45+0.6
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