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Evaluation of Supplemental Vitamin Premix in a Test Diet
Containing Fish Meal as Protein Source for Juvenile
Korean Rockfish (Sebastes schlegeli)

Sang-Min Lee and Sun-Myoung Kim

Fish Feed and Nutrition Laboratory, Aquaculture Division, National Fisheries Research and
Development Agency, Pusan 619-900, Korea

A feeding experiment was conducted using juvenile Korean rockfish (Sebastes schlegeli)
to evaluate supplemental vitamin premix in a test diet containing fish meal as protein source
for nutritional study. Four vitamin premixes were prepared by adjusting different quantity
and combination of vitamins. Each vitamin premix contained (mg/kg diet) : premix-1 : ascor-
bic acid, 2666 ; a-tocopheryl acetate, 417 ; thiamin, 60 ; riboflavin, 200 ; pyridoxine, 40 ; nia-
cin, 800 ; Ca-D-pantothenate, 280 ; myo-inositol, 4000 : D-biotin, 6 : folic acid, 15 p-amino-
benjoic acid, 400 ; mennadione, 40 ; A, 16 ; D, 0.1 ; choline chloride, 8000 ; cyanocobalamin,
0.09 ; premix-2 . ascorbic acid, 270 : a-tocopheryl acetate, 189 ; thiamin, 13.5 ; riboflavin,
27 ; pyridoxine, 13.5 5 niacin, 135 ; Ca-D-pantothenate, 135 ; myo-inositol, 135 ; D-biotin, 1.
4 ; folic acid, 4.9 ; mennadione, 5.4 ; A, 5.4 D;, 2.2 ; choline chloride, 3000 ; cyanocobala-
min, 0.05 ; premix-3 . ascorbic acid, 570 ; a-tocopheryl acetate, 107 ; thiamin, 20 ; riboflavin,
14.3 ; pyridoxine, 14.3 ; niacin, 71.3 ; Ca-D-pantothenate, 57 ; myo-inositol, 456 ; D-biotin,
0.7 ; folic acid, 2.9 ; p-aminobenjoic acid, 285 ; mennadione, 5.7 A, 5.7 D;, 1.1 choline
chloride, 1500 ; cyanocobalamin, 0.03 ; premix-4 : ascorbic acid, 190 : a-tocopheryl acetate,
36 ; thiamin, 6.7 riboflavin, 4.8 ; pyridoxine, 4.8 ; niacin, 23.8 ; Ca-D-pantothenate, 19
myo-inositol, 152 ; D-biotin, 0.2 ; folic acid, 1 ; p-aminobenjoic acid, 95 ; mennadione, 1.9 ; A,
1.9; D;, 0.4 ; choline chloride, 500 ; cyanocobalamin, 0.01. Triplicate groups of the 50 fish
averaging 4.25 g were fed one of four isoproteic (47%) and isolipidic (9% ) experimental
diets to satiation twice a day for 10 weeks.

Weight gain, feed efficiency and protein retention in fish fed the diet with vitamin premix-
1 were significantly higher than those in fish fed the other diets (P<0.05). Moisture, protein
and lipid contents of muscle and whole body were not affected by different dietary vitamin
premix (P>0.05). These results indicate that premix-1 can be used to adequate supplemental
vitamin premix in test diet containing fish meal as protein source for juvenile Korean rockfish.
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Table 1. Vitamin requirements (units/kg diet) of fish'
Fish
Vitamin -
Channel Rainbow Common . . Red sea
Tilapia Yellowtail
catfish trout carp bream

Fat-soluble

Vitamin A 1,000-2,000 IU 2,000-5,000 IU 4,000-20,000 IU 5.68 mg

Vitamin D 250-1,000 TU 1,600-2,400 IU 100 mg

Vitamin E 25-75 mg 25-100 mg 200-300 mg 25-100 mg 119 mg

Vitamin K
Water-soluble

Inositol 250-500 mg 400 mg 423 mg 550-900 mg

Choiline 400 mg 50-813 mg 1500-4000 mg 2,920 mg 500 mg

Vitamin C 11-60 mg 40-500 mg 50-1250 mg 122 mg

Vitamin B, 1 mg 1-10 mg 0.5 mg 2.5 mg 11.2 mg

Vitamin B, 9 mg 3-30 mg 4-7 mg 6 mg 11 mg

Vitamin Be 3 mg 1-15 mg 5-6 mg 11.7 mg 5-6 mg

Pantothenic acid 10-20 mg 10-50 mg 30-50 mg 10 mg 359 mg 10 mg

Nicotinic acid 14 mg 1-150 mg 28 mg 12 mg

Biotin <1 mg 0.05-1.2 mg 1 mg 0.67 mg

Folic acid 1.5 mg 1-10 mg 1.2 mg

Vitamin Bi» 0.053 mg

'Data from NRC (1983, 1993) and Halver (1972)
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Table 2. Composition and nutrient content of basal diet

Ingredient %
Vitamin-free casein' 10.0
White fish meal? 53.0
a-Potato starch 8.0
b-Potato starch 8.0
n-3HUFAS8S? 1.5
Corn oil* 7.0
Vitamin premix.’ 3.0
Mineral premix.* 4.0
Carboxymethyl cellulose 3.0
a-Cellulose’ 2.5
Proximate analysis (% in dry weight basis) (Mean+ s.d.)
Crude protein 46.6+ 0.42
Crude lipid 8.9+ 0.22
Crude ash 16.0+ 0.12
Crude fiber 4.3+ 0.55
Nitrogen-free extract® 24.2+ 046
n-3HUFA 1.3

Serva, Feinbiochemica GmbH & Co. Heidelberg, Germany

Defatted with chloroform-methanol mixture (2:1, v/v)

Highly unsaturated fatty acids (gift from NCF Co., Ltd., Chiba, Japan), purity of EPA and
DHA were 33% and 52%, respectively

* Tocopherol stripped, U.S. Biochemical, Clevland, OH

5 See Table 3

¢ Each 1000 g of premix contained : MgSO, * 7TH;0O, 80 g: NaH,PO, * 2H,O, 370 g; KCI, 130
g+ Ferric citrate, 40g ; ZnSO, - 7H,0, 20 g: Ca-lactate, 356.5 g; CuCl, 0.2 g; AICl; - 6H.0,
0.15 g KI, 0.15 g’ Na,Se:0;, 0.01 g; MnSOH:0, 2 g; CoCl* 6H:0, 1 g

Sigma Chemical, St. Louis, MO, USA

Calculated by difference

w e

o

Table 3. Vitamin premix (mg/kg diet) added to the diet for Korean rockfish

Vitamin n n Diets A .
Premix-1 Premix-2 Premix-3 Premix-4

L-Ascorbic acid! 2,666 270 570 190
E (pr-a-tocopheryl acetate)? 417 189 107 36
B, HCl (thiamin)! 60 13.5 20 6.7
B; (riboflavin)! 200 27 14.3 4.8
Bs (pyridoxine)! 40 13.5 14.3 4.8
Nicin! 800 135 71.3 23.8
Ca-p-Pantothenate! 280 135 57 19
myo-Inositol! 4,000 135 456 152
p-Biotin' 6 1.4 0.7 0.2
Folic acid! 15 4.9 29 1
p-Aminobenjoic acid! 400 - 285 95
K; (mennadione)! 40 5.4 5.7 1.9
A (Retinol)! 16 5.4 5.7 1.9
D (D;-Cholecalciferol)! 0.1 2.2 1.1 0.4
Choline chloride! 8,000 3,000 1,500 500
B:i; (Cyanocobalamin)' 0.09 0.05 0.03 0.01

! Sigma Chemical, St. Louis, MO, USA
? Serva, Feinbiochemica GmbH & Co. Heidelberg, Germany
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Fig. 1. Growth of Korean rockfish fed diets contai-
ning different vitamin premixes for 10 weeks.
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Table 4. Performance of Korean rockfish fed the diets containing different vitamin premix after 10 weeks'

Diets

Premix-1 Premix-2 Premix-3 Premix-4
Initial mean weight (g) 4.31 0.06 4.2+ 0.25° 4.2+ 0.26* 4.3+ 0.12°
Final mean weight (g)  14.3+0.36" 10.9+ 0.35° 11.0+ 0.50° 11.2+ 1.46°
Weight gain (%) 236+ 14.1° 162+ 15.1° 163+ 7.5° 160+ 26.1°
Feed efficiency (%) 81.8+4.18° 63.7+ 1.59° 63.1+2.12° 63.4+ 8.49°
Daily feed intake? 2.20+ 0.048° 2.33+0.051%° 2.37+0.081° 2.33+ 0.105%
Daily protein intake? 0.19+ 0.004* ~  0.21+ 0.004° 0.22+ 0.007* 0.21+ 0.009
Daily lipid intake? 1.03+ 0.022° 1.08+ 0.024° 1.11+ 0.038° 1.08+ 0.048"
Protein retention (% )3 28.0+ 1.85; 22.3+0.91° 22.1+0.90° 23.3+3.72°
Lipid retention (% )? 76.3+ 7.0° 61.9+ 4.3** 54.1+ 10.0° 60.8+ 9.9*
Condition factor* 2.56+0.14 2.44+ 0.07 242+ 041 2.57+0.20
Hepatosomatic index® 2.29+ 0.47 2.53+£0.48 2.51+0.41 2.35+ 0.57

! Values (meant s.d. of three replications) in the same row not sharing a common superscript

are significantly different (P<0.05).
2 % of body wt.

* [Protein (or lipid) gainX100]Protein (or lipid) intake

4 (Body wt.X100)/Total body lenght
$ (Liver wt.X100)/Body wt.

Table 5. Chemical composition (%) of the muscle, whole body and liver after 10 weeks feeding trials'

Tissue sample Intial Dicts ;
Premix-1 Premix-2 Premix-3 Premix-4

Muscle

Crude protein 20.2 20.4+ 0.31* 19.6+ 0.46° 19.9+ 0.06* 19.6+ 0.44*

Crude lipid 0.9 1.0+ 0.23* 0.7+ 0.21* 1.1+ 0.25* 0.8+ 0.15*

Moisture 78.0 77.4+ 0.32° 78.2+ 0.44° 77.8+ 0.35° 78.0+ 0.49°
Whole body

Crude protein 15.5 16.2+ 0.31* 16.1+ 0.51° 16.1+0.15° 16.3+ 0.10°

Crude lipid 3.6 5.6+ 0.25° 5.4+ 0.31° 4.9+ 0.76* 5.3+£0.62°

Moisture 75.6 73.3+ 0.25° 73.44+0.72° 74.0+ 0.68* 72.8+ 1.25°
Liver

Crude lipid 16.9+ 2.09* 13.2+2.39* 13.4+ 0.66* 13.9+ 0.26*

! Values (meant s.d. of three replications) in the same row not sharing a common superscript

are significantly different (P<0.05).
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