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Effects of Dietary Lipid and Paprika Levels on Growth and Skin
Pigmentation of Red- and White-colored Fancy Carp Cyprinus carpio
var. koi

Yi-Oh Kim and Sang-Min Lee"”

Department of Inland Fisheries Research Institute, Chungcheongbukdo, Chungju 380-250, Korea
'Department of Marine Bioscience and Technology, Gangneung-Wonju National University, Gangneung 210-702, Korea

A feeding trial was conducted to investigate effect of three paprika levels (0%, 5% and 10%) with two lipid levels (4%
and 10%) in diets on growth performance and skin coloration of red- and white-colored fancy carp, Cyprinus carpio
var. koi. Two replicate groups (an average body weight of 4.3+0.2 g) of fish fed one of eight experimental diets for 8
weeks. Survival, weight gain and feed efficiency of the fish were not significantly affected by both dietary paprika and
lipid levels (P>0.05). After 8 weeks feeding period, the values of a*, L* and b* of fish skin were significantly changed by
dietary paprika level (P<0.05) but not lipid level. The a* value of fish fed the diets containing paprika was higher than
that of fish fed control diet (P<0.05). Additional inclusion of 50-100 ppm canthaxanthin in diets containing 5% and 10%
paprika did not improve a* value of fish skin. Based on the results of this study, it can be concluded that dietary inclusion
of 5% paprika powder could increase the redness of red- and white-colored fancy carp fingerling.

Key words: Cyprinus carpio var. koi, Red- and white-colored fancy carp, Paprika, Skin coloration
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phyll red 0.05-0.1%2} paprika 5-10% &3} A7} AFE(PC5LA4,
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Table 1. Composition of the experimental diets

40 g5 H7sto] 20 = AP pelletZ Y5(-25C) 1
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Diets

POL4 POL10 P5L4 P5L10 P10L4 P10L10 PC5L4 PC10L10
Ingredients (%)
Fish meal’ 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Wheat flour 320 32.0 27.0 27.0 22.0 22.0 26.95 21.9
Soybean meal 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
a-starch 10.0 4.0 10.0 4.0 10.0 4.0 10.0 4.0
Linseed oil - 3.0 - 3.0 - 3.0 - 3.0
Soybean oil - 3.0 - 3.0 - 3.0 - 3.0
Vitamin premix? 15 15 15 1.5 15 15 15 15
Mineral premix3 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Paprika powder - - 5.0 5.0 10.0 10.0 5.0 10.0
Carophyll red* - - - - - - 0.05 041
Chemical analysis (% of dry matter basis)
Crude protein 422 422 414 414 40.6 40.6 414 40.6
Crude lipid 4.2 10.2 4.0 10.0 3.8 9.8 4.0 9.8
Ash 9.2 9.2 91 91 91 91 91 91
Total carotenoids (mg/kg) 0.6 0.7 40 39 78 79 46 93

" Imported from Chile, steam-dried.

2 Vitamin mix. contained the following diluted in cellulose (g/kg mix): ascorbic acid, 92.7; a-tocopheryl acetate, 14.5;
thiamin, 2.1; riboflavin, 7.0; pyridoxine, 1.4; niacin, 27.8; Ca-D-pantothenate, 9.7; myo-inositol, 139.1; D-biotin, 4.2; folic
acid, 0.5;p-amino benzoic acid, 13.9; K3, 1.4; A, 0.6; D3, 0.002; choline chloride, 278.3; cyanocobalamin, 0.003.

3 Mineral mix. contained the following ingreients (g/kg mix): MgSO4.7H20, 80; NaH-PO4.2H-0, 370; KCl, 130; Ferric
citrate, 40; ZnS04.7H20, 20; Ca-lactate, 356.5; CuCl, 0.2; AICls.6H20, 0.15; KI, 0.15; NazSe20s, 0.01; MnSO4.H20, 2;

CoCl2.6H20, 1.

4 Carophyll red containing 10% canthaxanthin (DSM Nutritional Products Ltd, Basel, Switzerland).
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Table 2. Growth performance and feed efficiency of red- and white- colored fancy carp Cyprinus carpio var. koi (initial

average weight 4.3+0.2 g) fed diets containing various carotenoids source for 8 weeks'

) . Final body weight Weight gain o
Diets Survival (%) ) Feed efficiency (%)?
(g/fish) (%)?

POL4 7515.0 9.4+0.03"s 119+19.2 30+1.5m
POL10 93+7.5 8.7+1.80 102+41.7 44459
P5L4 93+2.5 10.6+0.81 147+18.8 4410.6
P5L10 90+10.0 9.8+0.06 127114 4110.2
P10L4 83+7.5 9.7+0.46 126+10.7 34+1.8
P10L10 95+5.0 8.0+0.27 97+4.3 3743.2
PC5L4 90+10.0 9.1+0.45 129+11.3 39+2.5
PC10L10 100+0.0 9.44+0.22 111+10.5 38+6.0

! Values are mean + SE of replications.

2 Weight gain (%) = (final body weight - initial body weight)>100/initial body weight.
3 Feed efficiency (%) = fish wet weight gainx100/feed intake (dry matter).
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Fig. 1. Skin lightness (L") of red- and white-colored fancy carp
Cyprinus carpio var. koi fed the diets containing various ca-
rotenoids source and level for 8 weeks. The L* value of skin
at the beginning of feeding trial was 65. Values (mean + S.E.
of replications) with different letter are significantly different (P<
0.05).
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Diets

Fig. 2. Skin redness (¢") of red- and white-colored fancy carp
Cyprinus carpio var. koi fed the diets containing various ca-
rotenoids source and level for 8 weeks. The a* value of skin
at the beginning of feeding trial was 2.1. Values (mean = S.E.
of replications) with different letter are significantly different (P<
0.05).
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Q)5)) Wo| L% a1 Itk(Deli et al. 2001, Lee and Lee, 2008,
Lee et al., 2010; Tsushima et al., 1999; Hancz et al., 2003;
Yuangsoi et al., 2011), FE3} paprika+= capsanthing T}
agato] 2yolel ulgelole] A4 sjAle] EHAoleti 1
3% H} QltKTsushima et al., 1999; Gouveia et al., 2003;
Hancz et al., 2003, Kim et al., 2008), A4S ] 7))
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Fig. 3. Skin yellowness (b") of red- and white-colored fancy
carp Cyprinus carpio var. Koi fed the diets containing vari-
ous carotenoids source and level for 8 weeks. The b” value of
skin at the beginning of feeding trial was 21. Values (mean + S.E.
of replications) with different letter are significantly different (P<
0.05).
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