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This study investigated the effect of soybean-curd residues as an ingredient of the formulated diet for
juvenile flounder (Paralichthys olivaceus). Three replicates of juvenile fish (averaging weight 1.5+0.04
g) were fed one of four isonitrogenous (50%) diets containing 0%, 5%, 10% and 15% soybean-curd residues
for 7 weeks. Survival, hepatosomatic index and condition factor of the fish were not affected by dietary
soybean-curd residues levels. Weight gain, feed efficiency and protein efficiency ratio of the fish fed the
diet containing 5% soybean-curd residues were not significantly different to those of the fish fed the control
diet, however these values decreased in the fish fed the 10% and 15% soybean-curd residues (P<0.05).
Daily feed and protein intake increased with increasing dietary soybean-curd residues level. Crude protein
and lipid contents in the whole body decreased with increasing dietary soybean-curd residues, but no significant
differences were observed among control, 5% and 10% soybean-curd residues diets (P>0.05). Plasma total
protein concentration of fish was affected by dietary soybean-curd residues levels (P<0.05). It is concluded
that the soybean-curd residues as a substitute for wheat flour can be included up to 5% in the diet for

juvenile flounder.
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Table 1. Proximate and essential amino acids composition
of soybean-curd residues and Wheat flour

Soybean-curd

. 1 Wheat flour
residues
Proximate analysis
Moisture (%) 81.6 121
Crude protein (% DM) 22.3 14.6
Crude lipid (% DM) 7.6 0.1
Crude fiber (% DM) 26.5 0.2
Ash (% DM) 33 0.5
Essential amino acids (% in protein)
Arg 4.6 3.9
His 27 1.9
lle 4.1 29
Leu 8.0 7.0
Lys 4.6 1.7
Met + Cys 1.6 2.8
Phe + Tyr 6.5 6.9
Thr 3.7 3.0
Val 4.8 34

'Provided by Gangneung Chodang Beancurd Co., Ltd.
(Gangneung, Korea).

Table 2. Ingredients and nutrient contents of the experimental
diets

Soybean-curd residues (%)

0 5 10 15
Ingredients (%)
White fish meal 64.0 640 640 640
Alpha potato starch 15,0 150 15.0 15.0
Wheat flour 150 10.0 5.0 -
Soybean-curd residues’ (DM basis) - 50 100 150
Squid liver oil 2.0 2.0 2.0 2.0
Mineral premix’ 2.0 20 20 20
Vitamin premix’ 1.5 15 15 15
Choline salt 0.5 0.5 0.5 0.5
Nutrient content (%, dry matter)
Crude protein 499 509 51.0 509
Crude lipid 7.0 7.5 7.8 8.0
Ash 9.8 10.2 102 104

'Provided by Gangneung Chodang Beancurd Co., Ltd.
(Gangneung, Korea).
’Same as Lee ot al. (2002a).
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Table 3. Growth performance of juvenile flounder (Para-

lichthys olivaceus) fed the different soybean-curd residues
level for 7 weeks'

Dietary soybean-curd residues (%)

0 5 10 15
Initial weight (gffish)  1.5+0.02  1.5#0.01  1.50.03  1.5:0.03
Survival (%) 93.3¢5.23 92.3£2.40 91.331.45 90.7#1.37
Weight gain (%)’ 845+50.0° 906+2.4° 610+#13.1°  387+4.9°

Feed efficiency (%)° 92.9+1.67° 94.9+2.25° 70.3£1.03° 40.120.29°

Protein efficiency
ratio*

Daily feed intake®

Daily protein intake®

1.8620.034° 1.86£0.044° 1.3720.021° 0.79+0.005°

3.51+0.046° 3.47+0.076% 4.28+0.060° 6.52+0.049°
1.75+0.023% 1.7740.037° 2.18+0.032° 3.32+0.012°
Hepatosomatic index’  0.940.02 0.940.06 0.9£0.03 1.0£0.06
Condition factor® 1.1140.02 1.120.08 1.1+0.11 1.0+0.05

'Values (mean+S.E.M. of three replication groups) in the
same row not sharing a common superscript are significantly
different (P<0.05).

*(Final fish weight - initial fish weight)x100/initial fish
weight.

*(Fish weight gainx100)/feed intake (dry matter).
4Weight gain/protein intake.

5[Feed intake (dry matter)x 100]/[(initial fish weight + final
fish weight)/2]xdays fed.

S(Protein intakex100)/[(initial fish weight + final fish
weight)/2]xdays fed.

"(Liver weight/body weight)x100.

%(Body weight/total body length®)x100.
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Table 4. Proximate composition (%) of whole body in juvenile
flounder (Paralichthys olivaceus) fed diets contammg diffe-
rent soybean-curd residues level for 7 weeks'

Dietary soybean-curd residues (%)
0 5 10 15

Moisture 7534026 755t0.25 77.0+1.09 77.0:+0.69
Crude protein 17.740.44° 17.0£0.49® 16.410.79° 15.8+0.00°
Crude lipid 2.4£032° 2.0+0.08" 2.0+0.21®° 1.5:0.31°
Ash 3.5+0.04 3.9+0.14 3.8#020 3.9+0.15

'"Values (mean+S.E.M. of three replication groups) in the
same row not sharing a common superscript are significantly
different (P<0.05).

Table 5. Hematological changes of the plasma in juvenile
flounder (Paralichthys olivaceus) fed diets contammg diffe-
rent soybean-curd residues levels for 7 weeks'

Dietary soybean-curd residues (%)

0 5 10 15
Glucose
(moi0omL)  486+1235 516:13.80 40.9:4.72 40.43.11
Total protein ab b b N
(/100 mL) 3.5:0.27%° 3.1:0.32° 3.740.20° 2.7+0.09
Total cholesterol 47,75 1854250 175+12.7 1492104
(mg/100 mL)

'Values (mean+S.E.M. of three replication groups) in the
same row not sharing a common superscript are significantly
different (P<0.05).
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