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Effect of Dietary Lipid Level and Herb Mixture on Growth
of Parrot Fish, Oplegnathus fasciatus
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A feeding trial was carried out to investigate the effect of lipid level and herb mixture in the diets on growth
of juvenile parrot fish, Oplegnathus fasciatus. Two plicate groups of fish averaging 4.5 g were fed four
experimental diets containing herb mixture (0 and 5 g/kg diet) at each of two lipid levels (8% and 16%) for
8 months from summer to spring (water temperature, 7.2-2547C). Weight gain improved with increasing
dietary lipid level or supplementation of herb mixture during the first 4 months feeding period. Weight gain
of fish fed the diet containing 16% lipid level was significantly higher (P<0.05) than that of fish fed the diet
containing 8% lipid level. Weight gain of fish fed the diet with herb mixture was significantly higher (P<0.05)
than that of fish fed the diet without herb at the 16% lipid level. Feed efficiency was influenced by dietary
lipid level or herb mixture during the first 4 months. On the other hand, weight gain and feed efficiency were
not affected by dietary lipid level and herb mixture after 4 months until end of feeing period. Survival of fish
fed the diet containing 8% lipid without supplementation of herb mixture was the lowest among the groups
(P<0.05). Lipid contents of liver and viscera tended to increase with increasing dietary lipid level during the
first 4 months feeding period, however muscle lipid content was not influenced by dietary lipid and herb. Total
cholesterol of serum was influenced by dietary lipid level during the first 4 months feeding period. These
results indicate that an increase of dietary lipid level from 8% to 16% and supplementation of herb mixture
can 1mprove growth performance of juvenile parrot fish when water temperature is optimum for growth such

as the summer season in Korea.
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Table 1. Composition of the experimental diets

Dietary lipid levels

Ingredients (%) (%)

8 16
White fish meal 62 62
Wheat flour 16 16
Squid liver oil 4 4
Soybean oil 0 8
Vitamin mix.! 3 3
Mineral mix* 4 4
Carboxymethyl cellulose 3 3
a -Cellulose 8 0
Nutrient content

(%, dry matter basis)

Crude protein 449 449
Crude lipid 8.8 16.8
Crude ash 16.0 16.0
Crude fiber 99 1.3
Nitrogen-free extract’ 20.6 21.2
Estimated energy (kcal/100 g)* 340 415
n-3HUFA® 1.9 1.9

'Vitamin mix. contained the following diluted in cellulose (g/kg
mix): ascorbic acid, 92.7; a -tocopheryl acetate, 14.5; thiamin, 2.1;
riboflavin, 7.0; pyridoxine, 1.4; nicin, 27.8; Ca-D-pantothenate,
9.7; myo-inositol, 139.1; D-biotin, 4.2; folic acid, 0.5; p-amino
benzoic acid, 13.9; K3, 1.4; A, 0.6; D3, 0.002; choline chloride,
278.3; cyanocobalamin, 0.003.

’Mineral mix. contained the following ingredients (g/kg mix):
MgS04-7H,0, 80; NaHPO,4-2H,O, 370; KCI, 130; Ferric citrate,
40; ZnSO4-TH,O, 20; Ca-lactate, 356.5; CuCl, 0.2; AICl3-6H0,
0.15; KI, 0.15; NaySe;0s, 0.01; MnSO4-H,0, 2; CoCl,-6H,0, 1.
*Calculated by difference.

“Estimated energy was calculated based on 4 kcal/g protein, 9 kcal/g
lipid and 4 kcal/g NFE (Garling and Wilson, 1976).

Highly unsaturated fatty acids (C=20).
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and survival of parrot fish, Oplegnathus fasciatus fed diets containing two levels

Weight gain

Feed efficiency

Diets (% of initial weight) (g gain/g dry feed) .
- - Survival
Lipid Herb First Second First Second (%)
(%) (a/kg) 4 months 4 months 4 months 4 months
o gike (1-4 month) (5-8 month) (1-4 month) (5-8 month)
8 0 914"’b -11.1 0.6Sab -0.27 71.4°
8 5 1025° -9.8 0.73% -0.30 85.7°
16 0 1049 -10.4 073’ -0.29 88.1°
16 5 1202° -10.0 0.76 -0.35 90.5"
Pooled S.E. 81.49 1.08 0.02 0.03 6.22
Two-way ANOVA
Dietary lipid P<0.01 P<0.9 P<0.07 P<0.2 P<0.04
Dietary herb P<0.02 P<0.6 P<0.07 P<0.1 P<0.08
Lipid X herb P<0.6 P<0.8 P<0.6 P<0.4 P<0.2

'Values (mean of duplicate groups) with different superscripts
The experiment was conducted from 19 July 1999 to 31 March 2000 (water temperature, 7.2-25.47C; salinity,

30.8-34.7%5 DO, 6.1-8.

6 mg/L).

2Average initial fish weight was 4.5 g.

in each column indicate significant differences (P<0.05).
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Table 3. Liver, viscera and muscle composition of parrot fish, Oplegnathus fasciatus fed diets containing two levels of
lipid at two herb mixture levels®

Diets Liver lipid (%) Viscera lipid (%) Muscle lipid (%)
Lipid Herb 4 6 3 4 6 8 4 6 8
(%) (g/kg) month month month month month month month month month

8 0 12.81° 10.94° 4.94 15.26° 26.24 6.73° 1.42 0.98 0.93
8 5 12,73 1416  6.02 16.41° 18.14 18.21° 1.28 1.40 0.80
16 0 16.73®  17.61° 6.81 23.92° 24.03 15.00° 2.08 1.68 1.41
16 5 18.99° 14.15* 598 26.39° 2327 16.36° 1.47 2.04 1.75
Pooled S.E. 2.25 2.18 0.71 3.84 3.20 3.65 0.39 0.47 0.43
Two-way ANOVA

Dietary lipid P<0.02 P<0.1 P<0.2 P<0.01  P<0.7 P<0.2 P<0.4 P<0.2 P<0.2
Dietary herb P<0.5 P<0.9 P<0.9 P<04  P<0.2 P<0.03 P<0.4 P<0.5 P<0.8
Lipid X herb P<0.5 P<0.1 P<0.2 P<0.7 P<0.3 P<0.06 P<0.6 P<0.9 P<0.6

*Values {mean of duplicate groups) with different superscripts in each column indicate significant differences (P<0.05).
The experiment was conducted from 19 July 1999 to 31 March 2000 (water temperature, 7.2-25.4°C; salinity, 30.8-34.
7% DO, 6.1-8.6 mg/L).

Table 4. Hemoglobin, total protein and glucose of parrot fish, Oplegnathus fasciatus fed diets containing two levels of
lipid at two herb mixture levels*

Diets Hemoglobin (g/dL) Total protein (g/dL) Glucose (mg/dL)
Lipid Herb 4 6 8 4 6 8 4 6 8
(%) (g/kg) month month month month month month month month month
8 0 7.13 8.53 5.46 2.96 3.18 2.89 72.5 108.3 60.3
8 5 7.50 8.07 5.02 2.77 3.31 2.73 60.6 108.8 50.0
16 0 7.88 8.92 6.56 2.99 3.30 2.52 75.0 144.3 45.5
16 5 7.86 8.40 7.22 3.16 323 2.90 53.5 132.6 40.6
Pooled S.E. 0.29 0.44 0.81 0.16 0.26 0.16 11.17 14.78 9.71
Two-way ANOVA
Dietary lipid P<0.07 P<0.5 P<0.06 P<0.2 P<0.9 P<0.5 P<0.9 P<0.07 P<0.3
Dietary herb P<0.5 P<0.4 P<0.9 P<0.9 P<0.9 P<0.5 P<0.2 P<0.7 P<0.5
Lipid X herb P<0.4 P<0.9 P<0.4 P<0.3 P<0.8 P<0.1 P<0.7 P<0.7 P<0.8

*Values are mean of duplicate groups. The experiment was conducted from 19 July 1999 to 31 March 2000 (water
temperature, 7.2-25.4°C; salinity, 30.8-34.7%; DO, 6.1-8.6 mg/L).

Table 5. Total cholesterol, aspartate aminotransferase (AST) and alanine aminotransfgase (ALT) of parrot fish,
Oplegnathus fasciatus fed diets containing two levels of lipid at two herb mixture levels

Diets Total cholesterol (mg/dL) AST (IU/L) ALT (IU/L)

Lipid Herb 4 6 8 4 6 8 4 6 8
(%) (g/kg) month month month month month month month month month
8 0 310.1° 227.4 111.2¢ 85.3 155.7° 120.5 20.8 26.9° 16.8
8 5 313.6! 169.0 105.0° 105.0 54.0° 106.8 24.8 18.4° 18.0
16 0 472.9b 2423 110.8% 1443 155.5“b 139.3 25.3 23.663 19.3
16 5 429.1 188.2 148.2° 146.5 106.3° 124.8 22.5 22.1° 18.3

Pooled S.E. 58.22 26.59 14.48 24.31 36.37 19.31 2.60 2.59 1.22
Two-way ANOVA

Dietary lipid P<0.01 P<0.2 P<0.07 P<0.06 P<0.3 P<0.5 P<0.7 P<09 P<0.4
Dietary herb P<0.5 P<0.01 P<0.1 P<0.6 P<0.03 P<0.6 P<0.8 P<0.03 P<0.9
Lipid X herb P<0.5 P<0.9 P<0.06 P<0.7 P<0.3 P<1.0 P<0.3 P<0.09 P<0.5

“Values (mean of duplicate groups) with different superscripts in each column indicate significant differences (P<0.05).
The experiment was conducted from 19 July 1999 to 31 March 2000 (water temperature, 7.2-25.47C; salinity,
30.8-34.7%; DO, 6.1-8.6 mg/L).
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