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Effect of Feeding Frequency of Extruded Diets Containing Different
‘Macro-nutrient Levels on Apparent Nutrient Digestibility in Grower
Flounder Paralichthys olivaceus

Joo-Young Seo, Kyoung-Hyun Choi, Jin Choi and Sang-Min Lee*
Faculty of Marine Bioscience and Technology, Kangnung National University, Gangneung 210-702, Korea

Two feeding trials were carried out to investigate apparent nutrient digestibility of flounder fed experimental
diets containing different levels of macro-nutrients by satiation feeding rate (Exp-1) and feeding frequency (Exp-
2). Triplicate groups of fish averaging 280 g were fed three experimental diets which contained different levels
of carbohydrate, protein and lipid by two feeding regimes (satiation and 80% satiation) and four feeding
frequencies (three meals a day, two meals a day, one meal a day and one meal every two days). Feces were
collected using a fecal collection column attached to fish rearing tanks for 6 weeks. Apparent digestibilities of
dry matter, protein, lipid, energy and carbohydrate were not affected by feeding satiation rate in Exp-1. Apparent
protein digestibility was not affected by feeding frequency, whereas affected by dietary composition in Exp-2.
Apparent protein digestibility of fish fed a high-protein diet showed a tendency to become higher compared to
that of fish fed high-carbohydrate diet and high-lipid diet at the same feeding frequency. Apparent lipid digestibility
was not affected by dietary composition, however, affected by feeding frequency. Apparent digetibilities of energy
and carbohydrate were affected by both dietary composition and feeding frequency. Apparent digestibilities of
energy and carbohydrate in fish fed the high-protein diet showed a tendency to become higher compared to that
of fish fed the high-carbohydrate diet and high-lipid diet at the same feeding frequency. Apparent digestibities of
energy and carbohydrate tended to decrease with increasing of feeding frequency at the same dietary composition.
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Table 1. Ingredients and nutrient contents of the experimental diets

Ingredients (%)
Mackerel meals'
Wheat flour
Soybean meal
Corn gluten meal
Wheat gluten
Fish oil
CI‘2O3
Others
Proximate analysis (%, DM)
Dry matter
Crude protein
Crude lipid
Crude ash
Nitrogen-free extract®
Gross energy (kcal/g diet)
Essential amino acid (% in protein)
Arg
His
e
Leu
Lys
Met+Cys
Phe+Tyr
Thr
Val
Total

49.8
331
5.0
5.0
2.5
0.4
0.5
3.7

95.5
45.4
7.4
10.4
36.8
4.8

79
4.4
4.8
11.1
9.2
2.8
9.7
6.0
6.9
62.8

- Hp

57.7
25.6
5.0
5.0
25
0
0.5
3.7

96.4
518
4.7
11.8
31.8
48

6.5
37
4.1
89
7.9
1.7
7.7
4.9
5.5
50.8

Diets

50.9
26.5
5.0
5.0
25
5.9
0.5
3.7

95.4
47.0
9.7
10.2
33.1
5.0

6.2
3.6
4.0
9.2
7.4
1.6
7.8
4.9
5.5
50.2

Tmported from Chile.

’100-(crude protein+tcrude lipid-+crude ash).
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Fig. 1. Schematic diagram of a tank system for digestibility test.
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Table 2. Apparent digestibility coefficients (%) for dry matter, crude protein, lipid, NFE and gross energy of experimental diets in grower
flounder (average initial weight of 280 g) fed the experimental diets with different feeding satiation rates (exp-1)'

Satiation rate Diets Dry matter Crude protein Crude lipid NFE? Gross energy (kcal/g diet)
100% HC 60+5.0™ 92+0.6™ 9605  57£74™ goxl.1™
HP 72+1.1 94+0.1 97+0.5 72+1.4 90+0.8
HL 60+6.3 92+1.0 91+3.6 55+6.1 84+2.5
80% HC 643.1 92:£0.6 96:£0.9 64£2.5 85+1.2
HP 64+2.1 92+0.6 96+0.1 68+2.3 88+1.1
HL 6643.8 93+0.3 96+0.2 64+3.9 87£1.0
Two-way ANOVA
Diet P<0.3 P<0.3 P<0.2 P<0.1 P<0.]
Satiation rate P<0.9 P<0.7 P<0.3 P<0.4 P<0.8
Interaction P<0.2 P<0.2 P<0.1 P<0.4 P<0.3

"Values (mean=SE of three replications) in the same column not sharing a common superscript are significantly different (P<0.05).

2100-(crude protein+crude lipid+crude ash).
"Not significant (P>0.05).
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Fig. 2. Apparent digestibility coefficients (%, expressed as mean + SE of three replications) for dry matter, crude protein, lipid, NFE and
gross energy of experimental diets in grower flounder (average initial weight of 280 g) fed the experimental diets with different feeding fre-
quencies (exp-2). Values with different letter are significantly different (P<0.05).
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