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This study was carried out to investigate the effects of experimental formulated diets,
commercial diets and natural diet (dried Undaria) on growth and body composition of Haliotis
discus hannai. Experimental diets was formulated to provide 34.1% protein and 7.5% lipid,
and prepared by different CaCl: concentration (5, 10 and 15%) and dipping time (10,
20 and 60 second) in solution. The juvenile abalone average weighing 0.3 g were distributed
in a flow-through aquarium system using a completely randomized design with 13 diets
and 3 replicates per diet (50 abalone/tank), and fed diets for 17 weeks. The abalone fed
the nine experimental formulated diets and two commercial diets showed better growth
performance than that of natural diet. No significant differences were found among abalone
fed the experimental diets and commercial diets in survival rate, weight gain, soft body
weight and soft body composition (P)0.05).
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Table 1. Composition (%) of experimental diets

Ingredients Diet type Exp. diet? Commercial diet  Natural diet Mix
Diet no 1~9 10 11 12 13
Casein 5 Closed Dried Undaria Diet 10+
White fish meal 20 formulation diet 12
Soybean meal 16
Wheat flour 15
Spirulina 3
Undaria powder 5
Yeast 1.5
Squid liver oil 2.5
Soybean oil 2.5
Vitamin premix! 2.5
Mineral premix? 6
Sodium alginate 21
Proximate analysis (DM basis)
Protein 34.1 34.5 36.5 12.8 -
Lipid 7.5 22 55 1.0 -

'Vitamin mix contained the following amount which were diluted in cellulose (g/kg mix) : ascor-
bic acid, 200 : a-tocophery!l acetate, 20 ; thiamin, 5 : riboflavin, 8 : pyridoxine, 2 ; nicin, 40 ; Ca-
D-pantothenate, 12 ; myo-inositol, 200 ; D-biotin, 0.4 ; folic acid, 1.5 : p-amino benjoic acid, 20 ;
Ki, 47 A, 1.5 D;, 0.003: choline chloride, 200 ; cyanocobalamin, 0.003.

2Mineral mix contained the following ingredients (g/kg mix) : NaCl, 10 ; MgSO, - 7H,0, 150 ;
NaH:PO, - 2H;0, 250 ; KH:PO,, 320 : CaH4(PO,); * H;O, 200 : Ferric citrate, 25 ; ZnSQ. - 7H,0,

4 ; Ca-lactate, 38.5 : CuCl, 0.3 AICL -
23 CoClL, * 6H,0, 0.1.
SRefer to Table 2.

Table 2. Preparation conditions for experimental
diets
Diet CaCl; concentration (%) Dipping time

no. in dipping water (second)
1 5 10
2 5 20
3 5 60
4 10 10
5 10 20
6 10 60
7 15 10
8 15 20
9 15 60
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Table 3. Water stability of dry matter and protein
in the diets'
Diet Time in the seawater (hr)
no 0 8 16 28 48 72
Dry matter (recovery rate, %)
100 90 83 81 75 62
100 85 84 82 78 75
100 89 87 82 80 74
100 82 81 80 78 66
100 87 81 81 77 75
100 83 83 81 78 73
100 84 83 81 80 71
100 83 81 79 78 71
100 84 83 80 78 73
100 91 92 90 72 55
11 100 88 86 86 83 74
Protein (recovery rate, % as dry matter basis)
100 97 93 83 83 79
100 89 89 87 82 83
100 94 92 89 84 81
100 94 92 89 83 83
100 92 92 84 84 84
100 91 89 88 83 83
100 90 88 88 84 83
100 93 90 90 84 83
100 92 88 87 86 84
10 100 92 92 88 87 88
11 100 95 95 97 95 95
'Values (mean) of pooled sample from tripli-
cate groups.
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Table 4. Growth performance of

43 WgAtE, A=
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abalone fed different diets for 17 weeks'

EEE-E

Diet Initial Final Survival Weight Daily wt.  Soft body Soft body wt./
no wt.(g) wt.(g) rate (%) gain (%)? gain (%)° wt.(g)  whole body wt.
1 0.31+0.02* 0.96+ 0.03* 85+ 7.5 214+ 9.0° 1.03+0.02° 0.62+0.12* 0.56+ 0.03*
2 0.31+0.12° 0.95+0.06° 89+ 6.4°> 205+ 19.0* 1.01+0.05* 0.64+ 0.05® 0.58+ 0.03*
3 0.30+ 0.07* 0.99%+ 0.09* 90+ 5.2° 233+ 35.5*° 1.07+0.07° 0.58+0.11°° 0.57+ 0.05°
4 030+ 0.07* 0.99+0.05% 95+7.5° 227+ 11.0° 1.06+0.02* 0.54+ 0.06* 0.59+ 0.03*
5 031+0.14* 0.97+0.10° 90+5.2° 212+ 23.2* 1.03+0.05* 0.62+ 0.04% 0.56+ 0.02*
6 0.30+0.09° 0.95+0.11° 91+ 5.0° 217+ 29.7° 1.04+0.07*° 0.68+0.03° 0.57+ 0.03*
7 0.30+ 0.06° 0.97+0.16" 86+ 9.1** 220+ 53.5° 1.04+0.11* 0.49+0.07* 0.55+ 0.01°
8 0.30+ 0.09* 0.93+0.25* 88+ 7.2 209+ 76.0° 1.00+0.18* 0.58+ 0.19* 0.54+ 0.04*
9  0.30+0.02° 0.97+0.07*° 92+2.0° 223+22.8*° 1.05+0.05* 0.54+ 0.05" 0.55+ 0.03*
10 0.30+0.05* 1.02+0.15* 89+ 5.7° 239+ 45.6° 1.08+ 0.09* 0.65+ 0.10% 0.58+ 0.06*
11  0.30+0.07* 0.01+0.04* 91+ 6.4° 236+ 7.2° 1.08+0.01° 0.55+ 0.05°® 0.53+0.03*
12 0.30% 0.06* 0.82+0.07° 75+ 6.1* 172+ 20.4° 0.924 0.06* 0.49+ 0.06* 0.55+ 0.02°
13 0.30+0.12* 1.02+0.07° 87+ 3.0° 237+16.4° 1.08+0.03* 0.69+ 0.08° 0.56+ 0.03*
Table 4. Continued
Diet 1o Shell length Shell height Shell width Shell width/ Body wt./
(cm) {cm) (cm) shell length shell length
1 2.09+ 0.11%¢ 0.50+ 0.06*® 1.47+ 0.08" 0.70+ 0.01* 0.50+ 0.07*
2 2.08+ 0,05 0.48+ 0.03% 1.45+ 0.04* 0.70+ 0.00° 0.49+ 0.02%
3 2.034 0.08% 0.47+ 0.03%® 1.41+0.08* 0.69+ 0.01° 0.45% 0.06*
4 2.00+ 0.05%%¢ 0.47+ 0.02%® 1.40+ 0.05% 0.71+ 0.01* 0.44+ 0.06*
5 2.10+ 0.06¢ 0.47+0.01* 1.47+ 0.05* 0.70+ 0.01° 0.49+ 0.01*
6 2.10+ 0.03< 0.52+0.01° 1.47+ 0.01* 0.70+ 0.01* 0.53+0.01°
7 1.93+ 0.06* 0.46+ 0.01*° 1.36+ 0.04* 0.70+ 0.01* 0.42+ 0.03*
8 2.04+ 0,132 0.49+ 0.05% 1.44+ 0.10°* 0.70+ 0.01° 0.48+ 0.09*
9 1.96+ 0.03*° 0.49+ 0.01°* 1.38+ 0.03% 0.71+ 0.01* 0.46+ 0.02*
10 2.03+ 0.02° 0.51+ 0.03%° 1.42+ 0.01* 0.70+ 0.01° 0.50+ 0.03*
11 2.06+ 0.05%0¢ 0.48+ 0.02°® 1.44+ 0.05%* 0.70+ 0.01° 0.48+ 0.032®
12 1.98+ 0.07° 0.45+ 0.02* 1.37+ 0.05% 0.69+ 0.01* 0.42+ 0.04°
13 2.16+ 0.04° 0.50+ 0.03* 1.52+ 0.03° 0.70+ 0.01° 0.54+ 0.03°

'Values (mean+ s.d. of three replications) in the same column not sharing a common superscript
are significantly different (P<0.05).
?(Final weight— Initial weight) X 100/Initial weight.
}(Weight gainX100)/[(Initial fish weight+ Final fish weight) X Days fed/2].
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Table 5. Chemical compositions (%) of the soft whole body'

Diet no Moisture Protein Lipid Ash

Initial 81.7 12.3 0.8 2.9

Final :
1 77.8+ 0.56* 15.3+0.75° 1.4+ 0.17% 2.4+ 0.05°
2 78.1+ 1.01° 15.2+0.75° 1.4+ 0.10™ 2.4+ 0.05*
3 76.0+ 3.15° 15.4+0.15° 1.4+ 0.20™ 2.5+ 0.05°
4 78.7+ 0.45° 15.2+0.25* 1.2+ 0.15%° 2.4+ 0.10°
5 78.2+0.77* 15.3+ 0.05° 1.6+ 0.15° 2.8+ 1.01°
6 77.8+0.37° 15.1+ 0.37¢ 1.5+ 0.26" 2.4+ 0.05°
7 78.9+ 1.25° 14.6+ 0.49° 1.3+ 0.15%¢ 2.4+ 0.05°
8 779+ 0.43° 15.3+0.37* 1.5+ 0.20" 24+ 0.11°
9 78.3+ 1.56* 14.8+ 0.75* 1.4+ 0.36% 2.3+ 0.00°
10 77.5+ 0.87¢ 14.5+ 0.87° 0.9+ 0.11%° 2.3+£0.10°
11 78.6+ 0.30° 15.4+ 0.61° 0.8+ 0.05* 2.8+ 0.69°
12 78.2+ 0.7§* 15.4+0.79° 1.3+ 1.21%% 2.6+ 0.00°
13 77.9+ 1.09* 14.9+ 0.51° 0.7+ 0.15* 2.4+ 0.00°

'Values (mean+ s.d. of three replications) in the same column not sharing a common superscript

are significantly different (P<0.05).
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