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Effects of swine diet feeding on growth and digestion in yellowtail

Fumiaki TAKAKUWA!, Seiya IEDA?, Noriyoshi MATSUDA?,

Youhei WASHIO? and Yasuo AGAWA*

This study aimed to investigate the effect of feeding swine diet on growth and digestion in
yellowtail Seriola quinqueradiata. Commercial extruded pellet was used as control diet.
Experimental diet (swine diet) was prepared by replacing 50% of control diet with commercial
swine diet. Yellowtail were fed experimental diets for 16 days. Thereafter, fish were fasted for
2 days and fed the experimental diets to satiation. Blood and gastric/intestinal digesta were
sampled at 0, 1, 3, 6 and 24 h after feeding. Final body weight, weight gain and specific growth
rate in fish fed control diet were significantly higher than those of fish fed swine diet. Feed
conversion ratio was also significantly superior in fish fed control diet. Gastric digesta content
was significantly higher in fish fed swine diet at 3 h after feeding. However, no significant
difference was shown at 6 h after feeding. Intestinal digesta content was not significantly
different between dietary groups. Serum protein was significantly higher in fish fed control diet
at 1 and 3 h after feeding. The other serum components were not changed between dietary groups.
These results seem to be caused by lower protein level of swine diet and worse utilization of

carbohydrate.

Key words: yellowtail, swine diet, growth, digestion
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Table 1 Ingredients and composition of the experimental diets

Control Swine diet
Ingredients (g/kg)
Fish diet' 1,000.0 443.6
Swine diet’ 500.0
Inosine disodium 4.5
L-ascorbic acid 2-phosphate magnesium salt’ 1.5
Vitamin E* 0.4
Vitamin premix’ 10.0
Mineral premix’ 10.0
Guar gum 15.0
Carboxymethylcellulose sodium 15.0
Proximate composition (g/kg)
Crude protein 575 349
Crude fat 129 77
Crude ash 141 96
Crude fiber 4 21
Nitrogen free extract 151 457

' Marine (Hayashikane Sangyo Co., Ltd., Shimonoseki)

Nikuton Genki (Itochu Feed Mills Co., Ltd., Tokyo)

3Containing 35% as ascorbic acid

4Cont:aining 50% as vitamin E

> Vitamins (mg/kg dry diet): thiamine HCI, 22.7; pyridxyne HCI, 23; nicotinic acid, 96; inositol, 600;
folic acid, 24; choline chloride, 3,000; ascorbic acid 2-phosphate magnesium ester (35%),
262.9; riboflavin, 22; calcium pantothenate, 72; biotin, 1.4; cyanocobalamin, 0.4; vitamin A oil, 3.3
a-tocopherol, 400 (50%); a-cellulose, rest.

% Minerals (mg/kg dry diet): KH,PO,, 2,090; Ca(H,PO,), H,0, 2,470; calcium lactate, 1,130; iron
citrate, 660; ZnSO4 H20, 80; MnSO4 5H20, 64.6; CuSO4 4H20, 5.04; CoCl2 6H20, 0.4; KIO3,
1.2; a-celluloce, 3,498.76.
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Table 2 Growth performance of yellowatil fed the experimantal diets for 16 days

Control Swine diet
Initial body weight (g) 291 £ 0 290 + 3
Final body weight (g) 344 + 3* 306 £ 2
Weight gain (%)’ 18.6 + 1.1% 58 + 0.7
Specific growth rate (%/d)2 1.07 £ 0.06* 0.35 £ 0.04
Feed intake (g/fish) 132 + 5.0 134 + 0.4
Feed conversion ratio’ 2.47 £ 0.13* 7.71 £ 0.09
Protein efficiency ratio’ 0.713 + 0.024* 0.356 + 0.040
Condition factor’ 14.2 £ 0.2% 13.1 + 0.3
Survival rate (%) 100.0 £ 0.0 100.0 + 0.0

Values are mean + standard deviation of duplicate tanks.
Values with asterisk are significantly different (p < 0.05).

! Weight gain = 100 x (final total body weight - initial total body weight) / initial total body weight.
* Specific growth rate = 100 x (In final mean weight - In initial mean body weight) / rearing days.

? Feed conversion ratio = total dry feed intake / (final total body weight - initial total body weight).
* Protein efficiency ratio = (final total body weight - initial total body weight) / protein intake.

> Condition factor = 1000 x individual body weight / body lengths.

Table 3 Relative organ weight of yellowatil fed the experimantal diets for 16 days

Control Swine diet
HSI (%)' 1.16 + 0.17* 0.80 + 0.11
SSI (%) 1.08 + 0.12* 1.16 + 0.14
PSI (%) 1.63 + 0.19 1.64 £ 0.26
ISI (%) 0.61 + 0.11* 0.69 + 0.10

Values are mean =+ standard deviation of 12 fish.
Values with asterisk are significantly different (p < 0.05).

! Hepatosomatic index, HSI; 100 x liver (g) / body weight.

* Stomatosomatic index, SSI; 100 x stomach (g) / body weight.

} Pyloric caeca somatic index, PSI; 100 x pyloric caeca (g) / body weight.
* Intestinosomatic index, HSI; 100 x intestine (g) / body weight.
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Fig. 1. Changes in the amount of gastric digesta (A) and intestinal digesta (B) of yellowtail for 24 h after
feeding with the experimental and control diet for 16 days. Values are the means of four fish. An
asterisk indicates a significant difference between the treatments at a specific sampling time

(p<0.05).
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Fig. 2. Changes in the concentrations of serum total protein (A), glucose (B), triglyceride, and total
cholesterol of yellowtail for 24 h after feeding with the experimental and control diets for 16 days.
Values are the means of four fish. An asterisk indicates a significant difference between the
treatments at a specific sampling time (p<0.05).
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