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Long-term Feeding Effects of Different Dietary L-ascorbic
Acid Levels on Growth and Tissue Vitamin C
Concentrations in Juvenile Korean Rockfish
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A long term feeding trial was conducted to study the effects of different dietary vitamin C levels on
growth and its tissue distributions in juvenile Korean rockfish, Sebastes schiegeli. Prior to the start of
feeding trial, fish were fed the basal diet supplementing no L-ascorbic acid for four weeks to minimize
their body reserves of vitamin C. Then fish were divided into six groups with triplicates and given one
of the laboratory semipurified diets supplementing either 0, 25, 50, 75, 150, or 1500 mg L-ascorbic acid
(AA)/kg diet (Co, Cas, Cso, Crs, Ciso, & C1500)-

Fish fed the C, diet had lower percent weight gain, feed conversion ratio, specific growth rate, and
protein efficiency ratio than did fish fed the other diets (P<0.05). After 28 weeks of feeding trial, tissue
AA concentrations of fish fed C, diet were lower than those of fish fed Ciseo diet (P<0.05). A large
amount of total tissue AA may be reserved in muscle, but the unit AA concentration seemed to be hi-
gher in brain than did the other tissues. The growth performances of fish fed Cs diet were not different
compared to those of fish fed Cs~Cisoo diets (P>0.05), and diet analysis of vitamin C showed that the
Cus diet had 65 mg AA/kg diet. Therefore, the present long-term study may suggest that the dietary vita-
min C requirement is approximately 65 mg AA/kg diet in juvenile Korean rockfish.
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Table 1. Composition of the basal diet (dry matter basis)
Ingredient %
Casein, vitamin free' 300
Gelatin' 10.0
White fish meal (defatted)? 10.0
Dextrin' 270
L-Arginine® 05
L-lysine * HCP 0.5
DL-methionine® 0.5
Pollack oil 5.0
Corn oil* 5.0
Carboxymethylcellulose 20
a-Cellulose 25
Vitamin premix® 30
Mineral premix® 40

! United States Biochemical, Cleveland, Ohio 44122
2 Kum Sung Feed Co., Pusan, Korea
? Yunsei Chemical Co. Japan

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

* Contains (as g/100g premix): dl-calcium pantothenate, 0.5; choline bitartrate, 10; inositol, 0.5; menadione,
0.02; niacin, 0.5; pyridoxine + HCl, 0.05; riboflavin, 0.1; thiamine mononitrate, 0.05; dL-a-tocopheryl ace-
tate, 0.2; retinyl acetate, 0.02; biotin, 0.005; folic acid, 0.018; B, 0.0002

¢ H-440 premix NO. 5 (mineral)(NAS, 1973)
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Table 2. Proximate analysis and vitamin C concentrations of the experimental diets (dry matter basis)"

Diets
Co C25 CSO C75 C150 C15002
Moisture( %) 30.1 294 300 322 32.7 309
Crude protein(%) 494 509 514 509 50.0 497
Crude lipid(%) 9.2 86 78 9.2 10.2 96
Ash(%) 72 6.3 5.7 82 76 69
Vitamin C (mg/kg) 397 64.5 884 98.7 1446 1542.1

' Values are means of duplicate samples

? Co, Cas, Cso, Crs, Caso and Cusoo 0, 25, 50, 75, 150 and 1500 mg L-ascorbic acid supplementation per kg

diet

Table 3. Percent weight gain in Korean rockfish (Sebastes schulegeli) fed six different levels of vitamin

C during the 28 weeks of experimental period*

Diets Pooled
Periods Co Css Cso Crs Ciso Cisoo SEM?
4 weeks 36.1° 43.3 42.7 424 45.0° 42.3 0.87
8 weeks 70.3° 82.6® 81.9* 775% 844 87.1° 174
12 weeks 93.2° 104.8> 1248 115.0°° 124.6° 119.6* 333
14 weeks 152.5° 164.8" 1918 1739  186.3* 187.5° 4.08
20 weeks 2209 2449 275.6° 248.6* 263.7* 266.6° 5.77
24 weeks 227.4° 284.5° 285.3° 261.5° 270.4° 276.7 5.75
28 weeks 261.8° 343.1° 337.1° 322.0¢ 322.0° 319.6° 731

* Values are means from triplicate groups of fish where the means in each row with a different superscript

are significantly different (P<0.05)
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Fig. 1. The effect of six different levels of dietary
vitamin C on cumulative average body
weight gain during 28 weeks. Values are
means of triplicate groups. Diet 1=C,,
diet 2=C25, diet 3=cso, diet 4=C75, diet
5=C150, diet 6=Ciso.
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Table 4. Percent weight gain, feed coversion ratio (FCR), protein efficiency ratio (PER), specific growth
rate (SGR), hematocrit, hemoglobin, and hepatosomatic index (HSI) in Korean rockfish (Seba-

stes schulegeli) fed six different levels of vitamin C for 28 weeks

1

Diets Pooled

Co Cas Cso Cs Cizo Ciso0 SEM?
Weight gain( %) 262° 343° 337 322 320 320° 731
FCR 70.15° 81.72° 76.14® 7956 7947 82.30° 1.26
SGR® SGR( % )? 0.65° 0.75° 0.68° 0.71° 0.72° 0.72° 0.01
PER* 1.28° 1.56° 151 153 1.54° 163 0.03
HSP 341% 367 338 4,03° 351%  392* 0.06
Hematocrit(%) 542 543 56.7 543 565 56.7 0.58
Hemoglobin{g/dl) 10.8 102 114 10.9 10.3 11.0 0.31

' Values are means from triplicate groups of fish where the means in each row with a different superscript

are significantly different (P<0.05)
% Pooled standard error of mean

* Specific Growth Rate: (In”final wt.-In initial wt.)X100/days
* Pretein Efficiency Ratio: wet weight gain(g)/protein intake(g)
* Hepatosomatic index: liver weightX100/body weight
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Table 5. Four different tissue concentrations of vitamin C (mg AA/kg tissue) in Korean rockfish ( Sebas-
tes schulegeli) fed six different levels of vitamin C for 28 weeks’

Diets Pooled
CO CZS C50 C75 C150 C15()0 SEMZ
Muscle 8.0 10.3 9.7 9.4° 12.6° 275° 159
Liver 433 26.6° 431° 35.3 50.7° 180.2 13.16
Gill 30.1¢ 56.3" 36.4° 23.1° 289° 128.1° 8.78
Brain 37.8¢ 57.1% 42.9° 1024 863" 136.2° 9.22

' Values are means from triplicate groups of fish where the means in each row with a different superscript

are significantly different (P<0.05)
% Pooled standard error of mean

Table 6. Whole body composition data after 28 weeks (dry matter basis)’

Diets Pooled
Periods Co Cas Cso Cs Ciso Ciso0 SEM?
Protein 544 549 55.8 55.7 55.0 56.7 043
Lipid 30.5 310 29.7 30.3 30.2 29.2 0.32
Moisture 69.7 710 709 704 70.1 705 0.20
Ash 12.2° 14.8° 149 13.1® 13.7 13.9* 0.33

' Values are means from triplicate groups of fish where the means in each row with a different superscript

are significantly different (P<0.05)
2 Pooled standard error of mean
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