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Development of an Experimental Model for Vitamin C Requirement
Study in Korean Rockfish, Sebastes schlegeli

Sungchul C. Bai, Kyeong-Jun Lee and Hye-Kyung Jang

Department of Aquaculture, National Fisheries University of Pusan,
Pusan 608-737, Korea

This experiment was conducted to develop an experimental model and a semipurified
diet for vitamin C requirement study in juvenile Korean rockfish, Sebastes schlegeli. Prior
to the start of the feeding trial, fish were fed the control diet for four weeks to deplete
their body reserves of vitamin C. Then fish were divided into six groups and given one
of the laboratory developed semipurified diets supplementing either 0 (control), 25, 50,
75, 150, or 1500 mg L-ascorbic acid (AA)/kg diet for eight weeks. Fish fed control diet
had lower hematocrit than did fish from groups fed the other diets (P{0.05). Also these
fish had significantly lower percent weight gain (WG), feed conversion ratio (FCR) and
muscle AA than did fish fed diets containing 150 and 1500 mg AA/kg diet (P<0.05). Diet
analysis of vitamin C showed that the control diet had 39.7 mg AA/kg diet. Therefore,
these fingings suggest that the experimental model and the semipurified diet can be useful
for vitamin C requirement study, and the dietary vitamin C requirement is greater than
40 mg AA/kg diet, but 150 mg AA/kg diet is adequate for the maximum growth in juvenile
Korean rockfish.
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Table 1. Composition of the basal diet (dry matter basis)

Ingredient %
Casein, vitamin free' 30.0
Gelatin' 10.0
White fish meal (defatted)? 10.0
Dextrin! 27.0
L-Arginine® 0.5
L-lysine - HCI? 0.5
DL-methionine? 0.5
Pollack oil 5.0
Corn oil* 5.0
Carboxymethylcellulose 2.0
Cellulose 2.5
Vitamin premix’ 3.0
Mineral premix® 4.0

I N N

United States Biochemical, Cleveland, Ohio 44122

Kum Sung Feed Co., Pusan, Korea
Myeng Sung Science Co., Pusan, Korea

Corn oil 49% +DHA, EPA 0.1% (25% DHA+EPA mixture)

Contains (as g/100 g premix) : dl-calcium pantothenate, 0.5 ; choline bitartrate, 10 ; inositol,
0.5 ; menadione, 0.02 ; niacin, 0.5 ; pyridoxine + HC], 0.05 ; riboflavin, 0.1 ; thiamine mono-
nitrate, 0.05 ; dl-a-tocopheryl acetate, 0.2 ; retinyl acetate, 0.02 : biotin, 0.005 ; folic acid,

0.018 ; By2, 0.0002
H-440 premix NO. 5 (mineral) (NAS, 1973)

Table 2. Proximate analysis and vitamin C concentrations of the experimetal diets (dry matter basis)'

Diets
C() C25 CSO C75 ClSO cleOO2
Moisture (%) 30.1 29.4 30.0 32.2 32.7 30.9
Crude protein (%) 49.4 50.9 514 50.9 50.0 49.7
Crude lipid (%) 9.2 8.6 7.8 9.2 10.2 9.6
Ash (%) 7.2 6.3 5.7 8.2 7.6 6.9
Vitamin C con. (mg/kg) 39.7 64.5 88.4 98.7 144.6 1542.1

~

Values are means of duplicate samples.

Co, Casy Csoy Crs, Cis0 and Ciso - 0, 25, 50, 75, 150 and 1500 mg ascorbic acid supplementation

per kg diet
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Table 3. Percent weight gain, feed conversion ratio (FCR), hematocrit, hemoglobin, and condition factor
(CF) in Korean rockfish (Sebastes schulegeli) fed the experimental diets for 8 weeks'

Diets
CO C25 CSO C74 CISO CISOO
Weight gain (%)? 73.3% 82.64% 81.85% 77.52%® 84.35°2 87.09*
+1.87 + 3.84 +0.75 +2.76 +4.39 +1.59
FCR (%)* 86.1° 94,3*® 90,2 94.9** 100.4* 103.8°
+ 2.1 +3.7 + 2.8 +0.5 + 2.0 + 2.8
Hematocrit (%) 34.7° 41.32 42.0%° 41.4* 41.3° 42.3*
+0.77 +1.79 +0.24 +0.92 + 0.80 + 0.65
Hemoglobin (g/dl) 8.00° 8.34° 8.01° 8.08* 8.28* 8.23*
+0.23 +0.26 +0.31 +0.23 +0.17 +0.14
CF* 1.79* 1.84° 1.80° 1.80* 1.81* 1.81*
+ 0.02 +0.02 +0.03 +0.02 +0.03 +0.03

Values are means +

sem from triplicate groups of fish the means in each row with a different

superscript are significantly different (P<0.05).

(RN

Percent weight gain : (final wt. - initial wt.) X100 / initial wt.
Feed conversion ratio | (wet weight gain / feed intake)X 100
Condition factor : (wet weight / total length?®) X100

—172—



zHEge] gy HER C 7% 43S AT 71247

Table 4. Four different tissue concentrations of vitamin C (mg/kg) in Korean rockfish fed six different
levels of vitamin C for 8 weeks'

Diets Pooled
Co Cas Cso Cis Ciso Cisoo SEM?
Muscle 4.84° 10.70y. 10.37% 12.36% 13.73, 63.15° 5.46
Liver 32.56° 41.15, 46.66° 58.21° 76.12, 179.74° 13.16
Gill 21.62° 18.60, 23.97° 23.98° 39.79, 139.50° 8.78
Brain 181.76> 233.01, 203.94° 22148 244.47, 394.58" 9.22

! Values are means from triplicate groups of fish, and the values in a row with different super-
scripts are significantly different (P<0.05).
? Pooled standard error of mean

Table 5. Whole body composition after 8 weeks (dry matter basis)'

Diets Pooled

Co Css Cso Cis Ciso Cisoo SEM?
Protein 54.7 53.7 55.5 53.9 54.1 54.9 0.45
Lipid 26.5 27.3 249 254 25.3 25.6 0.63
Ash 12.3 12.2 12.5 12.0 13.7 12.2 0.24
Moisture 66.9 67.6 68.4 67.4 67.7 68.1 0.20

! Values are means from triplicate groups of fish and the values in a row with different super-
scripts are significantly different (P<0.05).
? Pooled standard error of mean

Hemoglobin# B%(CF)& 2E Ag7E0
A FelHQ) xolF HelA ekta(P)0.05), A &3 AgA$EE aYx I8 HEHE C F
w3 BE AYFAA 100% 2 Zol7k g1 EollA Cise™ Cise AT Hlgte] FJFog
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et al, 1990)¢} xpd#l7](Lim and Lovell,
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the Rl died, B AfdAxs FAS
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1985 5 Jauncey et al., 1985). 53| Li and
Lovell (1985)2 ozl xpdu|7|(HAEA= FH4t
FA L3 gollAe AHFE Lol 30 mg/ke,
A Zdol= 60 mg/kgel BIEN] C7F Has}
A%, 273 © & AFEHEAZ HFFA 97
NAE 30 mg/kgeld AHFTE oA HH
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vlelgl Co Fx F 49 AATEE F24
8913, Thompon et al. (1993)% thA¥A
ofoll A Ztat Aol AAFTEE AREEGIch 2
2\ Lim and Lovell (1978)2 Xkllui7]ol| 4
A4 AAFEE ALEW vEH C 559 XlolE
ghedelx] Falx, w3y 1 o] Az HAE
gl 7l JEHE nedsted nigwl € o
AHE FASE 8% AEE 79 AASE
AHgsiglen) g2 AFAE(Murai et al,
1978 ; Hilton et al., 1977b ; Skelbaek et al.,
1990 ; Hardie et al., 1991)°l] 23} Zke] AA
27 A8 dEl ¢ HrbsES A A
AL Frikn Bus ok
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et al., 1978 ; Wilson and Poe, 1973)dl4&=
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ek3lE, dojet FAN4Eoi{(Halver et al, 19
69 ; Hilton et al.,, 1978 ; Tsujimura et al.,
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AFEZE FAE HYon, ol {AR AHPF
4o] olol(Agrawal and Mahaja, 1980), ¥
Z}ulol(Stickney et al., 1984 ; Soliman et al.,
1986a, b), ¥ol(Sakaguchi et al., 1969) A AT
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