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Effects of Dietary Supplementation of Scoria on Growth and Protein Digest-
ibility in Juvenile Parrot Fish Oplegnathus fasciatus and
Olive Flounder Paralichthys olivaceus

Gyung-Yong Ko, Se-Jin Lim, Sung-Sam Kim, Dae-Han Oh and Kyeong-Jun Lee*
Department of Marine Life Science, Cheju National University, Jeju 690-756, Korea

We evaluated the effects of dietary supplementation of scoria on growth performances and apparent protein
digestibility in juvenile parrot fish Oplegnathus fasciatus and olive flounder Paralichthys olivaceus. In experiment,
parrot fish at initial average weight of 7.6+0.01g (mean+SD) were divided into 9 groups (three groups per dietary
treatment) and fed one of three isonitrogenous diets which contained 0%, 1% and 2% of scoria, respectively.
Experiment was conducted with juvenile olive flounder to demonstrate the improved apparent digestibility of pro-
tein found in the experiment. Five experimental diets were formulated to contain different levels of scoria: Diet
1 (control), 0% scoria; diet 2, 1% scoria; diet 3, 2% scoria; diet 4, 3% scoria; and diet 5, 4% scoria. After 9 weeks
of feeding trial (Exp), no significant differences were observed on growth performances between Scoria 2% and
the control group. However, the growth was significantly lower in scoria 1% compared to that of the control group.
Hematological parameters were not affected by the supplementation of scoria. Interestingly, apparent protein
digestibility was improved by dietary supplementation of scoria both in parrot fish and olive flounder. The findings
suggest that dietary supplementation of 2-3% scoria is optimum levels in order to improve the protein digestibility
in the diets for juvenile parrot fish and olive flounder.
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Table 1. Formulation of basal diet for parrot fish Oplegnathus fasciatus and olive flounder Paralichthys olivaceus

[Exp 1] [Exp 2]

Ingredients % Ingredients %
White fish meal 55.0 White fish meal 55.0
Soybean meal 5.0 Soybean meal 5.0
Corn gluten meal 5.0 Corn gluten meal 5.0
Starch 14.5 Starch 14.5
Wheat flour 8.0 Wheat flour 8.0
Yeast 2.0 Squid liver oil 6.0
Squid liver oil 6.0 Mineral mix" 1.0
Mineral mix" 1.0 Vitamin mix? 1.0
Vitamin mix? 1.0 Cellulose 4.0
Cellulose 2.0 Cr,0; 0.5
Cr0;3 0.5

The proximate composition (%, DM) The proximate composition (%, DM)

Moisture 9.6 Moisture 9.8
Protein 47.8 Protein 48.5
Lipid 11.0 Lipid 114
Ash 8.9 Ash 8.9

YMineral premix (g/kg): MgSOs -
356.5; CuCl,, 0.2; AICIy6H,0, 0.15; Na,Se,Os, 0.01; MnSOsH

TH,0, 80.0; NaH,PO4,2H,0, 370.0; KCI, 130.0; Ferric citrate, 40.0; ZnSO,7H,0, 20.0; Ca-lactate,
»,0, 2.0; CoCl, -

6H,0, 1.0.

DVitamin premix (g/kg of mixture): 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-aminob-
ezoic acid, 18.2; menadione, 1.8; retinyl acetate, 0.73; cholecalficerol, 0.003; cyanocobalamin, 0.003.
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Fig 1. Modified Guelph system for rearing parrot fish Oplegnathus
fasciatus and olive flounder Paralichthys olivaceus.
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Table 3. Blood parameters of juvenile parrot fish Oplegnathus
fasciatus fed different experimental diets for 9 week"

Blood parameters Control  Scoria 1% Scoria 2%
Hematocrits (%) 36.741.0 37.748.1 37.7+9.2
Hemoglobin (g/dL) 9.5£04 10.1£0.5  9.0+0.7
Alanine aminotransferase (U/L)?  8.4+0.6  10.6+2.8  11.3+0.5

Asparate aminotransferase (U/l.)  50.0£24.0 40.2+25.4 33.6+12.2

YMeans of triplicate groups, values are presented as mean+SD.
Values in the same row having different superscript letters are
significantly different (£<0.05).

DUnit per liter (U/L) is the amount of enzyme which oxidized one
pmol/L. of NADH per minute.

Table 2. Growth performance of juvenile parrot fish Oplegnathus fasciatus fed different experimental diets for 9 weeks

Growth performance Control Scoria 1% Scoria 2%
Initial body weight, g 7.7+0.1 7.7+0.1 7.7+0.1
Final body weight, g 38.6+1.2° 36.1+0.5" 38.2+1.4°
Weight gain? 404.6+12.1* 369.1+6.4° 398.0£13.5®
Feed intake, g (FI)” 35.2+0.4" 34.1+0.5° 35.4+0.4°

g
Feed conversion ratio” 1.1+0.03* 1.2+0.02° 1.2+0.04®
Protein efficiency ratio” 1.8+0.04* 1.7+0.04° 1.8+0.06™
y
Specific growth rate® 1.1+0.02* 1.1+0.01° 1.10.02%
p g

Survival (%) 100 100 100

YMeans of triplicate groups, values are presented as mean+SD. Values in the same row having different superscript letters are signif-

icantly different (P<0.05).

YWG (%) = 100 x (final mean body weight - initial mean body weight) / initial mean body weight.

)F1 = dry feed consumed / fish.

'FCR = dry feed fed / wet weight gain.
5)

)

4

3

YPER = wet weight gain / total protein given.

9SGR (%) = [(log. final body weight - log. initial body weight) / days] x 100.
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Fig 2. Apparent protein digestibility of juvenile parrot fish Opleg-
nathus fasciatus and olive flounder Paralichthys olivaceus fed diets
containing different levels of scoria.
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