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Effects of Supplemental Dietary Wasabi Extract, Chitosan and
Pophyra on Growth and Body Composition of
Juvenile Flounder, Paralichthys olivaceus
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Two feeding trials were conducted to investigate the cffects of several dietary additives on growth and
feed utilization of juvenile flounder, In the first experiment, three replicate groups of juveniles (average
weight 1.5 g) were fed diets with or without wasabi extract and chitosan for 7 weeks. Survival rate, weight
gain, protein efficiency ratio, hepatosomatic index and condition factor were not affected by the different
dictary additives (P>0.05). Feed efficiency of fish fed the wasabi extract diet was significantly higher than
that of fish fed the control diet (P<0.05). Daily feed intake of fish fed the wasabi extract diet was significantly
lower than that of fish fed the other diets (P<0.05). In the second experiment, three replicate groups of
juveniles (average weight 1.4 g) were fed diets with or without Pophyra powder for 7 weeks. Survival
rate and weight gain were not significantly affected by dietary Pophyra powder (P>0.05). Feed efficiency
and protein efficiency ratio of fish fed the Pophyra diet were significantly lower than those of fish fed
the control diet (P<0.05). The results of these experiments suggest that feed efficiency of juvenile flounder
may be improved by dietary supplementation with wasabi extract.
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Table 1. Ingredients and nutrients contents of the experimental
diets (exp-1) :

Table 2. Ingredients and nutrients contents of the experimental
diets (exp-2)

Diets Diets
Control  Wasabi extract Chitosan Control Porphyra powder
Ingredients (%) Ingredients (%)
Herring fish meal 64.0 64.0 64.0 Casein 1.0 1.0
a-starch 15.0 15.0 14.0 Herring meal 65.0 ©65.0
Wheat flour 15.0 14.95 15.0 a-starch 15.0 15.0
Wasabi' extract 0.05 Wheat flour 8.5 75
Chitosan' 10 Porphyra powder 1.0
Squid liver oil 2.0 2.0 2.0 Squid liver oil 1.0 1.0
Vitamin premix’ 15 1.5 15 Soybean ol 4.0 4.0
Mineral premix’ 2.0 2.0 20 Vitamin premix’ 20 20
Choline salt (50%) 0.5 0.5 0.5 Mineral premix’ 3.0 3.0
Nutrient contents Choline salt (50%) 0.5 0.5
(%, dry matter basis) Nutrient contents
Crude protein 49.9 50.1 49.1 (%, dry matter basis)
Crude lipid 7.0 7.0 71 Crude protein 47.3 46.9
Ash 9.8 9.7 9.9 Crude lipid 10.6 10.2
Ash 10.2 10.5

! Provided by Biocoats Co., Seoul, Korea.

? Vitamin premix contained the following amount which were
diluted in cellulose (g/kg premix): L-ascorbic acid, 121.2;
DL~ « -tocopheryl acetate, 18.8; thiamin hydrochloride, 2.7,
riboflavin, 9.1; pyridoxine hydrochloride, 1.8; niacin, 36.4;
Ca-D-pantothenate, 12.7; myo-inositol, 181.8; D-biotin,
0.27; folic acid, 0.68; p-aminobenzoic acid, 18.2;
menadione, 1.8; retinyl acetate, 0.73; cholecalciferol, 0.003;
cyanocobalamin, 0.003.

? Mineral premix contained the following ingredients (g/kg
premix): MgSO4-7H,0, 80.0; NaH,P04-2H,0, 370.0; KCI,
130.0; Ferric citrate, 40.0; ZnSO4 7TH;0, 20.0; Ca-lactate,
356.5; CuCl, 0.2; AICI;-6H,0, 0.15; K1, 0.15; Na;Se;0;,
0.01; MnSQO4-H:0, 2.0; CoCL-6H,0, 1.0.
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Table 3. Growth performance of Juvemle flounder fed
different additive for 7 weeks (exp-l)
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Table 4. Proximate composition (%) of whole body in juvenile
flounder fed experimental diets for 7 weeks (exp-1)1

Diets Diets

Control  Wasabi extract Chitosan Control Wasabi extract Chitosan
initial mean weight (g) 1.520.01 1.5£0.01 1.540.01 Moisture 75.3+0.26° 76.0£0.21° 76.20.06"
Weight gain (g/fish) 12.3£0.58 14.311.42 14.040.70 Crude protein  17.7+0.44 17.620.40 16.9+0.10
Feed efficiency (%) 9311.6° 101£2.0° 9612.8%° Crude lipid 2.4£0.32 1.6+0.47 1.7¢0.10
Daily feed intake® 3.51£0.045° 3.30£0.020°  3.49:0.068" Ash 3.5+0.04 3.3+0.14 3.2+0.10
Protein efficiency ratio® 86+0.03 2.02£0.03 2.00£0.061 1 N L. R
Survival (%) 9315.9 9542 6 94442 Values (mean=SE of replication groups) in the same row
Hepatosomatic index®  0.9+0.02 0.9+0.06 0.9+0.06 not sharing a common superscript are significantly different
Condition factor® 1.1£0.02 1.1£0.04 1.020.06 (P<0.05).

! Values (mean+SE of replication groups) in the same row
not sharing a common superscript are significanily different
(P<0 05).

* Fish wet weight gainx100/feed intake (dry matter).

? Feed intake (dry matter)x100/[(initial fish wt.+final fish
wt.+dead fish wt)xdays fed/2].

* Fish wet weight gainx 100/protein intake.
* Liver weightx/body weight.
% Body weightx/total body length’.
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Table 5. Growth performance of juvenile flounder fed
experimental dicts for 7 weeks (exp-2)

Diets
P-value

Control Porphyra
Initial mean weight (g/fish)  1.4+0.04 1.420.07
Weight gain (g/fish) 11.6+1.01 10.410.27 04
Feed efficiency (%) 109+2.5 97+1.4 0.03
Daily feed intake® 1.4020.001 1.58+0.003  0.001
Protein efficiency ratio® 2.31+0.053 1.94£0.296 0.02
Survival (%) 96+2.6 8116.4 0.1

' Values (mean=SE of replication groups) in the same row
not sharing a common superscript are significantly different
(P<0.05).

** Refer to Table 3.

Table 6. Proximate composition (%) of whole body in juvenile
flounder fed experimental diets for 7 weeks (exp-2)

Diets
P-value
Control Porphyra
Moisture 75.710.44 75.010.27 0.1
Crude protein 17.2+0.18 17.220.17 0.1
Crude lipid 1.5£0.16 2.620.19 0.07
Ash 3.7+0.09 3.840.21 0.3

" Values are meanSE of replication groups.
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