3t=A] 50(6), 745-749, 2017 Korean J Fish Aquat Sci 50(6),745-749,2017

Alze| X|&ekzint 35217t HIEHU0(Cyprinus carpio var. koi) X|012]

Influence of Dietary Lipid Level and Feeding Frequency on the Growth
and Body Composition of Juvenile Fancy Carp Cyprinus carpio var. koi

Yi-Oh Kim and Sang-Min Lee'*

Chungcheongbuk-do Inland Fisheries Research Institute, Chungju 27432, Korea
"Department of Marine Biotechnology, Gangneung-Wonju National University, Gangneung 25457, Korea

We investigated the effects of different dietary lipid levels (7% or 14%) and feeding frequency (1-4 meals per day) on
the growth performance and body composition of juvenile fancy carp Cyprinus carpio var. koi. Three replicate groups
of fish (initial mean weight, 11.7 g) were fed to visual satiety with sinking dry pellet diets for 8 weeks. Neither feeding
frequency nor lipid level affected fish survival. Weight gain was affected by feeding frequency but not dietary lipid
level. Weight gain significantly increased with increased feeding frequency. Feed efficiency and protein efficiency
ratio were affected by feeding frequency, but not dietary lipid level. Daily feed intake was affected by feeding fre-
quency and dietary lipid level. Whole body moisture, crude lipid and ash contents were affected by feeding frequency,
but not dietary lipid level. Based on these results, we conclude that the appropriate feeding frequency for the optimum
growth of fancy carp fingerlings is four meals per day using sinking dry pellet.

Key words: Cyprinus carpio var. koi, Fancy carp, Feeding frequency, Dietary lipid level

M B A= ci(Hancz et al., 2003). YHHA 0 & v|gkojo]o} Z+o 3}
Aol epAAIol Slol 4 47} % e 3ol Hi) gk
ZAAA Bl S uldoA(Cyprinus carpio)®] A A% Uom, @s]8] o] =7l o] Frkal 4 A =T, ole
T oF3ay Yre 2R vjeol AL 04%  xgiold HAnAE PAIRE A8 Aol s,
7F 2ol A AARE| AL Qo o] ekl tint Fofl A A AY ol FAAA A= o FE Tl 5 e 7|7 A%
A= AL IEH(Kim, 2004). = o] Tk ol= S5, 7], A SHA e 7] 4 Sl AR B AT AR 3 AT
Sel3 A 5 ARH R AAEo] §EE R Qo b gaju, olo] thgk 177} R ahck(Kim and Lee, 2010).
2 e 35 AN AUWOIRFOR 1910 E ool of5o] AR A3 AT, AT, AR D A2
S olo] Ay Eo] mj=it f3 o' 455 AL lrk. SPA|RE 4 FAA ol G 7] wfEoll(Lee et al., 2000a; Lee et al.,
TJole] FF T 9 ABAEF B0 5)jQ] Hiolol o] =& 2000b), 0] 23t Q152 VT ARSE AT AR Z2 AT A
205 FZA7IA Foll pE A W =W A7) AR ol T U FFAAE Y= A2 AT A L AR ES N
2 411 Q& Ao tk(Kim, 2004) A A 4= Q1S W olY2H(Lee et al., 2000b; Ng et al., 2000),
Hjgtejol= f-elubehs vlRe Ui, )=, fE s 22 A A A e o Aol o] Hrt T g%t H]

Aol A A7I7F ol 52 wFolol A 7Ie R A8 d ol g AR S fIgt Yok ek Abr g g Al Aol
A S

S 2GR AGE Bl ABAMS Aol SR ok, Bt 5t AL Ak o g 4=3)=]o] gk} Kim and Lee (2010)7}
A7F - =& FA o TR S S S QS Ao R AHE= o] AR E o83 AtR-gaol tie AEE
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Table 1. Ingredient and proximate composition of experimental
diets

Dietary lipid level (%)

Ingredients (%) 7 1
Anchovy meal 56.0 56.0
Wheat flour 28.0 20.0
a-potato starch 9.0 9.0
Fish oil 14 94
a-cellulose 4.6 4.6
Vitamin premix’ 04 04
Mineral premix? 0.4 0.4
Choline salt (50%) 0.2 0.2
Nutrient content (%, dry matter basis)

Crude protein 40.6 404

Crude lipid 6.9 13.8

Ash 9.0 8.9

'Vitamin premix contained the following amount which were diluted
in cellulose (g/kg mix): DL-a-tocopheryl acetate, 18.8; thiamin hy-
drochloride, 2.7; riboflavin, 9.1; pyridoxine hydrochloride, 1.8;
niacin, 36.4; Ca-D-pantothenate, 12.7; myo-inositol, 181.8; D-
biotin, 0.27; folic acid (98%), 0.68; p-aminobenzoic acid, 18.2;
menadione, 1.8; retinyl acetate, 0.73; cholecalciferol, 0.003; cya-
nocobalamin, 0.003. *Mineral premix contained the following ingre-
dients (g/kg mix): MgSO,-7H,0, 80.0; NaH,PO,-2H,0, 370.0; KCl,
130.0; Ferric citrate, 40.0; ZnSO,7H,0, 20.0; Ca-lactate, 356.5; CuCl,
0.2; AICL-6H,0, 0.15; KI, 0.15; Na,Se,0, 0.01; MnSO,-H,0, 2.0;
CoCl,-6H,0, 1.0.
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Table 2. Growth performance of juvenile fancy carp Cyprinus carpio fed the diets containing different lipid level with different feeding

frequency for 8 weeks!

Lipid level Daily feeding A s . - . . o o/ 3
(% in diet) frequency Survival (%) Initial mean weight (g) Finial mean weight (g) Weight gain (%)? SGR (%)
7 98+1.6" 11.7+0.08™ 32.9+0.35% 180+4.2° 1.4£0.022
One meal
14 98+1.6 11.7£0.13 32.2+0.882 174+7.2° 1.4£0.032
7 98+1.6 11.5+£0.01 41.9+1.23° 264+10.2% 1.8+0.03°
Two meals
14 98+1.6 11.6+0.01 42.1£0.92° 263+7.4° 1.840.02°
7 100+0.0 11.8+0.12 45.3+0.82° 283+9.8° 1.94£0.03°
Three meals
14 98+1.6 11.8+0.18 49.9+2.10¢ 321+23.6° 2.0£0.08°
7 98+1.6 11.8+0.01 59.310.44f 403+3.8¢ 2.3+0.01¢
Four meals
14 100+0.0 11.6+0.18 55.7+0.46° 3784.2¢ 2.2+0.01¢
Two-way ANOVA
Lipid level P<1.0 P<0.9 P<0.8 P<0.8 P<0.8
Feeding frequency P<0.8 P<0.1 P<0.001 P<0.001 P<0.001
Interaction P<0.7 P<0.7 P<0.01 P<0.06 P<0.09

"Values (mean+SE of three replications) in the same column not sharing a common superscript are significantly different (P<0.05). ?(Final
fish wt.-initial fish wt.)x100/initial fish wt. *Specific growth rate=[In (final fish weight)In (initial fish weight)]x100/days reared.

Table 3. Feed utilization of juvenile fancy carp Cyprinus carpio fed the diets containing different lipid level with different feeding frequency

for 8 weeks'

Lipid level (% in diet) Daily feeding frequency

Feed efficiency (%)? Daily feed intake (%)*>  Protein efficiency ratio*

7 68+4.32 2.0+0.11° 1.5+0.092
One meal
14 77+3.2b¢ 1.7£0.032 1.7£0.07%
7 78+3.1bc 2.1+0.04° 1.7£0.07%
Two meals
14 80+2.5° 2.0+0.03° 1.7+0.05°
7 63+0.92 2.7+0.01¢ 1.4£0.022
Three meals
14 71£3.0%° 2.5+0.04¢ 1.5+0.06%
7 67+0.62 2.8£0.01¢ 1.5+0.012
Four meals
14 62+0.5% 3.0£0.02¢ 1.3+£0.012
Two-way ANOVA
Lipid level P<0.06 P<0.02 P<0.1
Feeding frequency P<0.001 P<0.001 P<0.001
Interaction P<0.05 P<0.004 P<0.05

'Values (mean+SE of three replications) in the same column not sharing a common superscript are significantly different (P<0.05). 2Wet
weight gainx100/feed intake. *Feed intakex100/[(initial fish wt+final fish wt+dead fish wt)xdays reared/2]. *“Wet weight gain/protein intake.
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Table 4. Proximate composition (%) of the whole body in juvenile fancy carp Cyprinus carpio fed the diets containing different lipid level

with different feeding frequency for 8 weeks!

Lipid level (% in diet)  Daily feeding frequency Moisture Crude protein Crude lipid Ash
7 75.2+0.57¢ 15.5+0.24abe 7.0£0.312 2.0£0.22"
One meal
14 74.9+0.32¢ 16.0+0.36 8.410.54°t¢ 2.1£0.06
7 74.8+0.27% 14.8+0.072 8.5+0.12¢¢ 2.2+0.09
Two meal
14 75.2+0.21¢ 14.9+0.23% 8.2+0.38%* 2.1£0.03
7 71.7+0.622 16.2+0.50° 9.610.32« 1.9+0.09
Three meal
14 73.611.16%¢ 14.7+0.15° 8.310.74¢%¢ 1.9+0.13
7 72.9+0.64% 15.7+0.6130° 10.1+0.09¢ 1.8+0.07
Four meal
14 72.7+0.742 14.7+0.45° 9.940.17¢ 1.4+0.38
Two-way ANOVA
Feeding frequency P<0.001 P<0.1 P<0.001 P<0.03
Lipid level P<0.3 P<0.1 P<0.7 P<0.4
Interaction P<0.03 P<0.06 P<0.03 P<0.3

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