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Abstract

Thermal measurements were made for connective tissues of 5 different fish muscles by using a differential
scanning calorimeter(DSC), and connective tissues between muscle fibers and the cross sections of muscle fibers
were observed by a light microscope. Red sea bream(cultured and wild) and flounder(cultured, cultured with obosan

and wild) were used in this study.

It was found that the connective tissues of cultured and frozen fish muscle required less endothermic enthalpy and
the endothermic peak temperature was lower than those of wild and fresh ones when they were shrunken and
denatured. Therefore, it is likely that the former are more unstable to heat than the latter.

The cultured flounder fed with obosan and wild flounder which contained more collagen than cultured flounder
and the wild red sea bream showed clear connective tissues between fibers. The cross-section of cultured fish

muscle fiber was larger than that of wild one.

From these tesults, collagen content and thermal properties of collagen, cross section of muscle fibers seemed to
contribute to the textural difference between wild and cultured fish.
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2. DSC(Differential Scanning Calorimeter)
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Table 1. Conditions of DSC for connective tissue in the
fish muscle

Cell Aluminum pan
Reference Water
Temperature 0~200 T
Rate of raising temp. 5C /min
Atmosphere Nitrogen
Chart speed 0.5 cm/min
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Fig. 1. DSC endotherm curve of connective tissue of wild
flounder
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Table 2. DSC thermal properties and peak temperature of connective tissue in raw muscle of the cultured and wild

fishes of red sea bream and flounder

Peak 1 Peak 2
Temp("C) Enthalpy(cal/g) Temp('C) Enthalpy(cal/g)

Red sea bream

RC(n=5) 62.18+1.48" 2.02+0.56 125.634+11.04™ 192.194£13.29%

RW(n=5) 63.824+3.30° 2.45+0.60 136.89+13.43" 215.13£33.19°
Flounder

FC1(n=5) 58.69+3.82° 1.88+1.36 126.52+14.81"° 179.894:46.46°

FC2(n=5) 59.53+4.55" 1.86+0.79 116.47£7.56° 202,74 +14.47%

FW(n=5) 60.80+2.12" 2.80+0.84 125.86+6.14" 197.31 +23.31"

RC : Cultured red sea bream, RW : Wild red sea bream, FC1 :

Cultured flounder fed general diet,

FC2 : Cultured flounder fed diet containing 0.3% Obosan for 3 months, FW : Wild flounder

Values are Mean=+S.D.

a, b, ¢

Means in a colume by different superscripts are significantly different at the p<0.05 level by Duncan’s multiple range test.

Table 3. DSC thermal properties and peak temperature of connective tissue in frozen muscle of the cultured and wild

fishes of red sea bream and flounder

Peak 1 Peak 2
Temp('C) Enthalpy(cal/g) Temp(°C) Enthalpy(cal/g)

Red sea bream

RC(n=5) 60.24+2.83" 1.05+0.69 108.12+12.79° 157.16 +40.03"

RW(@n=5) 60.24+£0.89" 2.56+0.52 128.66 +13.02° 211.49+11.11°
Flounder

FC1(n=5) 56.29+1.39° 1.30+0.89 111.44+£11.57° 175.404+39.75°

FC2(n=5) 57.67+2.51"" 1.28+0.68 106.24 +0.98° 190.10430.15%

FW(n=5) 56.33+2.49° 1.96+1.49 115.87 £16.02" 194.48+22.19"

RC : Cultured red sea bream, RW : Wild red sea bream, FC1

. Cultured flounder fed general diet,

FC2: Cultured flounder fed diet containing 0.3% Obosan for 3 months, FW: Wild flounder

Values are Mean=+S.D.
a, b, ¢
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Means in a colume by different superscripts are significantly different at the p<0.05 level by Duncan’s multiple range test.
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Fig. 2. Light microscophy of connective tissue between
muscle fibers stained with masson trichrom of the cultured
and wild fishes of red sea bream and flounder( X 400).

RC : Cultured red sea bream, RW : Wild red sea bream,

FC1 : Cultured flounder fed general diet, FC2 : Cultured
flounder fed diet containing 0.3% Obosan for 3 months, FW:
Wild flounder
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Fig. 3. Light microscophy of cross sections of muscle
stained with hematoxilin-eosin of the cultured and wild
fishes of red sea bream and flounder{x 100).

RC : Cultured red sea bream, RW : Wild red sea bream,
FC1 : Cultured flounder fed general diet, FC2: Cultured
flounder fed diet containing 0.3% Obosan for 3 months, FW:
Wild flounder
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