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Table 1 Composition of test diets
Test 2 (Soy-protein)
Test 1
100% 80% 60% 40% 20% 0%
Ingredient (%):
Soybean meal 70 80.5 64.4 48.3 32.2 16.1 0
Fish meal 0 0 11.6 23.2 34.8 46.4 58.0
Soybean oil 1 0 0.60 1.15 1.75 2.35 2.90
Fish oil 8 6.95 5.70 4.55 3.30 2.05 0.85
Starch 0 0 3.75 7.45 11.20 14.95 18.70
Vitamin mixture 4 2 2 2 2 2 2
Mineral mixture 2 1.45 1.45 1.45 1.45 1.45 1.45
Feeding stimulants * 3.1 3.1 3.1 3.1 3.1 3.1
Cellulose * 0 1.4 2.8 4.2 5.6 7.0
Binder 12 6 6 6 6 6 6
Total 100 100 100 100 100 100 100
Crude protein 32.2~35.2 40.1 40.2 40.2 40.2 40.2 40.2
Crude lipid 11.5 9.9 9.8 9.9 9.9 9.9 9.8

*Feed stimulants + cellulose = 3%
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Fig. 1 Intake rate of juvenile cobia fed with soy-protein
based diets supplemented with various levels of
L-methionine.
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Fig. 2 Intake rate of juvenile cobia fed with

soy-protein based diets supplemented with various
levels of L-proline.
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Fig. 3 Intake rate of juvenile cobia fed with

soy-protein based diets supplemented with various
levels of betain hydrochloride.
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Fig. 4 Survival rate of juvenile cobia fed with amino acids fortified test 2 diet.
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Fig. 5 Feed intake rate of juvenile cobia fed with amino acids fortified test 2 diet.
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Fig. 6 Weight gain of juvenile cobia fed with amino acids fortified test 2 diet.
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Table 2 Effects of soy-protein levels on survival rate, feed intake rate, weight gain and feed conversion ratio (FCR)

for juvenile cobia after 3 weeks feeding

Replacement levels

100% 80% 60% 40% 20% 0%
Survival rate (%) 80 100 100 95 100 85
Intake rate (%) 1.8 4.8 5.2 6.0 6.1 6.2
Weight gain (%) -0.2 106 157 217 263 215
FCR - 1.32 1.09 1.03 0.88 -

0%Soyprotein Bl 20%Soyprotein
B 40%Soyprotein O 60%Soyprotein
3 F | O 80%Soyprotein B 100%Soyprotein

FCR (feed supplied / weight gain)

1st

2nd 3rd
Week

Fig. 7 Weekly feed conversion ratio (FCR) of juvenile cobia fed with amino acids fortified test 2 diet.
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Effects of Amino Acids Added and Soy-protein Replacement on the
Growth of Juvenile Cobia (Rachycentron canadum)

Bor-Shing Liou and Tzyy-Ing Chen”

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

This study compared the effect of amino acids (L-methionine, L-proline, betain hydrochloride) fortified test
diets containing graded levels of soy-protein for juvenile cobia.

In the test of adding one amino acid to pure soy-protein diet as a feeding stimulant, the results showed that
the best feed intake rates were 1.84% for L-methionine replaced at level of 1.5%, 4.57% for L-proline replaced
at level of 1.15% and 1.35% for betain hydrochloride replaced at level of 0.14%.

Fortified amino acids (L-methionine, L-proline, betain hydrochloride > 2 : 1 ; 0.1) as feeding stimulants
were added to soy-protein replacement diets to find the best substitute level for juvenile cobia. The results
showed the survival rate still maintain at 100% when the fish fed with diets of soy-protein replaced at levels of
20%, 60% and 80% for 3 weeks period. The highest feed intake rate was 6.2% when fish fed with diet of
soy-protein replaced level at 0% and the lowest feed intake rate was 1.8% when fish fed with diet of soy-protein
replaced level at 100%. However, the best weight gain and feed conversion ratio (FCR) occurred at soy-protein
replaced level at 20%. They were 263% and 0.88, respectively.

The results suggested that using amino acids as feeding stimulants added to soy-protein based diet at level
of 20% could get the best feed intake, survival, weight gain and FCR results.

Key words: feeding stimulants, amino acids, cobia, Rachycentron canadum
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