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Effect of Supplemental Vitamin and/or Mineral Premixes in the Formulated
Diets on Growth of Juvenile Abalone (Haliotis discus hannai)
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A feeding experiment was conducted using juvenile abalone (Haliotis discus hannai) to investigate the optimum level of supplemental
vitamin and/or mineral premixes in a formulated diet for practical feed formulation. Three replicate groups of abalone averaging 100
mg were fed the diets containing different levels of vitamin premix (0%, 0.5%, 1.0% and 2%) and/or mineral premix (0%, 2%,
4% and 6%) for 4 months. Survival rates of abalone showed no distinctive trend by the levels of dietary vitamin and/or mineral
premixes. Weight gain, shell growth and soft body weight of abalone were not significantly affected by the different dietary vitamin
and/or mineral premixes (P>0.05). Moisture, protein and lipid contents of soft body were influenced by experimental diets (P<0.05),
but these differences also had no definite trends by levels of vitamin and/or mineral premixes. These data indicate that supplemental
vitamin or mineral premix is not needed in this formulated diet, therefore price of diet for juvenile abalone could be reduced.

Key words: abalone (Haliotis discus hannai), formulated diet, mineral, vitamin.
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Table 1. Composition (%) of the diets

Ingredients Vitamin diet Mineral diet
White fish meal 20.0 20.0
Soybean meal 23.0 230
Undaria powder 5.0 50
Wheat flour 243 223
Spirulina 0.5 0.5
Wheat germ meal 50 50
a-potato starch 50 50
Yeast 20 20
Squid liver oil 3.0 3.0
Lecithin 0.5 0.5
Vitamin premix' - 2.5
Mineral premix’ 4.0 -
Sodium alginate 5.0 5.0
a-Cellulose’ 25 6.0
Enzyme mix* 0.2 0.2
Proximate analysis in dry matter
Crude protein 337 337
Crude lipid 57 57
Crude ash 10.6 8.0
Crude fiber 26 36

'Vitamin mix contained the following amount which were diluted
in cellulose (g/kg mix): ascorbic acid, 200; a-tocopheryl acetate,
20; thiamin, 5; riboflavin, 8; pyridoxine, 2; nicin, 40; Ca-D-pan-
tothenate, 12; myo-inositol, 200; D-biotin, 0.4; folic acid, 1.5; p-
amino benzoic acid, 20; K3, 4; A, 1.5; D3, 0.003; choline chlo-
ride, 200; cyanocobalamin, 0.003.

*Mineral mix contained the following ingredients (g/kg mix):
NaCl, 10, MgSO, * 7TH;0, 150; NaH,PO, * 2H,0, 250; KH,PO,,
320; CaH, (PO.): * H0, 200; Ferric citrate, 25; ZnSOs * TH20, 4;
Ca-lactate, 38.5; CuCl, 0.3; AlICl; - 6H,0, 0.15; K103, 0.03; Na,Se,
0;, 0.01; MnSO. - H,0, 2; CoCl, * 6H,0, 0.1.

*Partially replaced vitamin (0~2.0%) or mineral (0~6%) premi-
xes, respectively.

‘Kemin Industries, Inc,, Singapore.
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Table 2. Survival and body weight growth of abalone fed the different diets for 4 months'

Dietary mineral

Dietary vitamin a
premix level (%)

premix level (%) Survival rate (%)

Weight gain (%)?

Soft body wt. (g)/
Soft body wt. (g) %>g)

whole body wt.

0 4.0 84 £ 32 333 £ 19.0* 0.253 £ 0.026™ 0.604 = 0.0084"
0.5 4.0 81+20® 365 £ 282 0.298 £ 0.045 0.624 £ 0.0102
10 4.0 89+ 1.2° 338+ 624 0.267 £0.022 0.605 * 0.0049
15 4.0 78 £24° 428 £ 50.3 0.291 £ 0.023 0.623 £ 0.1170
20 4.0 89 £ 2.6° 339£938 0.252 £ 0.025 0.607 £ 0.0091
20 0 80 £ 0.8° 392 £ 463 0253 £0.014 0.603 £ 0.0026
20 20 89+ 2.0° 402 £ 204 0.258 + 0.034 0.532 £ 0.0774
20 6.0 84 + 2.8 385+ 365 0.264  0.040 0.592 + 0.0163

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

2 (Final weight - initial weight)X 100/initial weight.
»Not significant (P>0.05)
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Table 3. Shell growth of abalone fed the different diets for 4 months'
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premi love U4 presmit lovel (%) Shell length (mm) — Shell width (mm) shel oneth o)
0 4.0 14.13 £ 0.504" 10.17 £ 0401 0.295 + 0.0202%
0.5 4.0 14.73 £ 0.600 10.59 £ 0.382 0.321 £ 0.0300
1.0 4.0 14.70 = 0458 10.65 £ 0.348 0.299 £ 0.0151
1.5 4.0 14.80 = 0.351 10.73 £ 0.310 0.325 £ 0.0052
20 4.0 14.07 £ 0375 10.30 £ 0.268 0294 £ 0.0169
20 0 14.53 £ 0218 10.57 £ 0.103 0.289 £ 0.0116
20 20 14.37 £ 0.536 10.35 £ 0.361 0.349 £ 0.0533
2.0 6.0 14.70  0.600 10.59 £ 0412 0.299 £ 0.0291

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

™Not significant (P>0.05)

Table 4. Chemical composition (%) of the soft whole body'

Dietary vitamin Dietary mineral

premix level (%)  premix level (%) Moisture Protein Lipid Ash
Initial
81.44 13.82 097 292
Final
0 40 7641 £ 0.545% 15.16 + 0.243% 143 £ 0.010® 291 £0.071™
0.5 40 7728 £ 0.333° 14.37 £ 0.160°® 1.44 £ 0.047*° 284 £0.102
1.0 40 75.83 £ 0.928* 14.64 £ 0495 148 £ 0.143%® 2.87 £ 0.064
1.5 40 76.83 £ 0.195% 14.52 £ 0.188" 149 + 0.087°* 2.80 £ 0.025
20 40 7791 £ 0.175° 13.76 + 0.259° 1.34 + 0.066 2.81 £ 0.028
20 0 7632 £ 0.621%* 14.79 + 0.464* 1.31 + 0.086° 3.00 + 0.049
2.0 20 7641 £ 0.946* 14.88 £ 0.570% 144 £ 0.086® 296 +0.132
2.0 6.0 75.19 * 0.364° 15.76 + 0.364° 1.65 £ 0.006° 284 0014

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

*Not significant (P>0.05)
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Table 5. Composition (%) of the diets

. Diets
Ingredients
A B Algae

White fish meal 25 25 Laminaria
Soybean meal 15 15

Undaria powder 22 28

Wheat flour 10 10

Pollack liver oil 1 1

Soybean oil 1 1

Vitamin premix' 4 =

Mineral premix? 2 -

Sodium alginate 20 20

MRefer to Table 1.

Table 6. Survival and shell growth of abalone fed the different
diets for 128 days

Diets Initial av. shell  Survival  Final av, shell
length (cm) rate (%) length (cm)
A 1.19 £ 0.02" 97 £ 0.8™ 1.86 + 0.08%
B 1.19 £ 0.02 93£53 1.94 = 0.06°
Laminaria 1.19 £ 0.02 78 £19.0 1.60 £ 0.01°

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

™Not significant (P>0.05)
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