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1
1.1
, 330 11 , 30
(10.020.3)g,
, (23.6%3.0)g,
1.2
1
( , 2009),
NRC(1993) fil
50% 1—5
0 0.125% 025% 0.5% 1% Y(
20g/kg), 0 25 50 100
200mg/kg 6—11
0.125% 0.25% 0.5% Y 0.025% 0.05%
( ;

F 1 TIOEAHRERFEIE S 5 (%)"
Tab.1 Composition of the experimental base diets and main
nutrients (%)

(%) (%)
( )
30.0 45.1
40.0 9.0
18.6 N 27.5
3.0 7.7
6.4 10.6
0.8 (MJ/kg)” 19.6
? 1.0
¥ 0.2
1) 2 ;
2) ( kg ): (32.5% Mn), 15mg;
(20.1% Fe), 100mg; (25.4% Cu), 30mg; (22.7%
Zn), 120mg; (45.6% Se), 1mg; (24.8% Co), 3.0mg;
(42.5% F), 5mg;
3) ( kg ): A, 3000IU; D;,10001U;
E, 100IU; K;, 50mg; , 20mg; , 20mg;
, 100mg; , 2.0mg; , Smg; By, 0.10mg; S
30mg; , 20mg; C, 100mg; ,400mg;
4) =100 ( + + + );
5) = ( > 23.64kJ/g + > 39.54k)/g + <

17.15kJ/g)/100

10%),  3>2 ,

(25+25)  (25+50)
(50+25) (50+50) (100+25) (100+50)mg/kg
1.3

2.5% , 1
, 1%
, 30 (180cm >=<
150cm>120cm) , 15cm 3cm
, 9:00 18:00 ,
3%—2% ( , 2011)
, 1/6
( , 10 ),

(26.023.6)°C,
8.06=0.30,
(4.6520.99)mmol/L,

(8.1320.63)mg/L, pH
(0.99=0.10)mg/L,
(0.0120.00)mg/L,

(0.4920.62)mg/L 60d
, 9:00 18:00,
5%—3% , ,
3min ,
, 2
60
1.4
1.4.1
(Halver et al, 2002):
(SR, %) = /
>=<100;
(FI,g) = ;
(SGR, %/t) = (InW; 1nW;)><100/t;
(FER, %)= (W: W;)/FI><100
, Wi (g); Wi
(2); t (d); FI
1.4.2
12
( 6 ) (
) AOAC(1990) ,
(
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) , LSD
(Halver et al, 2002): s Tamhane’s T,
(HSI, %) = W/ W;><100; R 0.05
(ISI, %) = W/ W > 100 Duncan’s , P<0.05
, W s W 3 Wis
1.4.3 2
2.1
1.4.4 >
20, , 2
, 5 R (23.6x=
, 4 R 3.4)g 90%—100%
, AOAC(1990) (10.0%0.3)g,
, 100mL (22.2%2.2)g, 1( )
, 30mL ( : , 3 4 5 8—11
=10:7:6:7), Imin, (P<0.05), 50mg/kg
2mL 40% KOH- s Imin, , 1( ) )
56°C 20min, s 1h, 30mL 50mg/kg
R Imin, 10% 100mL, 2.2
Imin, Ih, 474nm 3
, 1( ) ;
1.5 3 4 5 8—11 (P<0.05),
SPSS19.0 50mg/kg
, 25mg/kg
(One-way ANOVA) , =+ ,
%2 TRSMEMEEE. BEE. HEEKENAREE@N=30)
Tab.2 The survival rate(SR), feed intake (FI), specific growth rate (SGR) and feed effectiveness rate (FER) in fish
(& (%) (€ (& (%/t) (%)
23.6=%+3.0
1 10.0+0.3 90.0 20422 14.5 1.16%0.13° 69.7
2 10.0+0.3 93.3 21.7%2.6 14.2 1.2920.16" 82.4
3 10.0+0.3 100.0 229=+19 14.7 1.3820.09" 87.8
4 10.0+0.3 90.0 22.5+2.0 14.3 1.35%0.10° 87.4
5 10.0+0.3 96.7 22.8+2.4 15.0 1.372%0.15" 85.3
6 10.0+0.3 90.0 21.3=*1.5 14.3 1.2620.07" 79.0
7 10.0+0.3 93.3 21.6+2.0 14.3 1.28240.09" 80.0
8 10.0+0.3 100.0 22727 14.8 1.372%0.15" 85.8
9 10.0+0.3 90.0 22.9=+1.6 14.6 1.3820.06" 88.4
10 10.0+0.3 93.3 23.1+2.8 15.5 1.4020.18" 84.5
11 10.0+0.3 100.0 22.4=+1.7 14.4 1.3420.08" 86.1

(P<0.05)
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#3 RN SHEEMATRERFFAEEL (P>0.05)
Tab.3 The viscerasomatic indices (VIS) and intestinalsomatic
indices (ISI) in fish ’ ’
(%) (%)
3.0240.22° 2.1240.26° 2.4
1 3.810.45° 2.610.28"
2 3.40=0.29" 2.4140.20" , s
3 3.17%0.20° 2.25%0.16" s
4 3.11#0.30° 2.26+0.22° 60d , 1 ( 0mg/kg)
5 3.1540.24" 2.1940.18" , : ) (
4+ ab 4+ ab
D wmese apses M » ;
8 3.2440.19° 2.1740.15° 67 ( 25mg/kg 25 SOmg/kg)
9 3.2540.22° 2.20+0.18° ’
10 3.1540.27° 2232027 ) ; 389 ( 50mg/kg
1 3.094:0.24° 22520.19° 50mg/kg 25 50mg/ke)
(P<0.05) ’ ’
; 4510 11 ( 100 200mg/kg
2.3 100mg/kg 25 50mg/kg)
4 3 89
x4 TRRAGBEEKS. BB, EARSRSEE(%)
Tab.4 The contents of moisture, lipid, protein and ash in fish (%)
(ki/g)" (/g
79.240.8 14.940.6 2.6%+0.5 1.0%0.3 4.554+0.47 30.5%0.5
1 79.0%0.6 14.7%+0.4 2.8%+0.3 1.1%0.1 4.58+0.38 31.2%0.4
2 79.1%0.5 14.8%0.5 2.7%0.4 1.0=%0.1 4.57%0.44 30.9%0.5
3 79.240.4 15.0%0.2 2.6%+0.2 1.0=%0.1 4.57%0.21 30.5%0.3
4 79.2%0.5 14.9=%+0.3 2.5%+0.3 1.0=%+=0.2 4.51%+0.32 30.3%0.3
5 79.1%0.4 15.0%+0.4 2.6+0.3 1.0=%0.1 4.57%+0.39 30.5%0.4
6 79.020.6 14.8%+0.5 2.7+0.4 1.0=%0.1 4.57%+0.43 30.940.4
7 79.0%0.7 14.7%0.3 2.8%+0.3 1.0%=0.2 4.58+0.27 31.2%0.3
8 79.1%0.3 14.94+0.4 2.5%+0.3 1.0=%0.1 4.51%0.38 30.3%0.4
9 79.240.4 15.0%0.1 2.6%+0.2 1.0=%0.1 4.57%0.17 30.5%0.2
10 79.1%0.3 15.0=%+0.4 2.5%+04 1.0=%+=0.2 4.53+0.39 30.2+0.4
11 79.240.4 14.94+0.5 2.6%+0.2 1.0=%0.1 4.55+0.46 30.5%0.5
1 (kJ/g) = >=23.64 >39.54; 2) (/g = /
2.5 50mg/kg 50mg/kg 25 50mg/kg
, ) (
5 2 ) (P>0.05); 4 5 10 11 (
1 2 6 7 100 200mg/kg 100mg/kg 25
( 0 25mg/kg 25mg/kg 25 50mg/kg )
50mg/kg ) ( ) (P<0.05)
( ) (P<0.0s;; 3 8 9 ( :
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100mg/kg

50mg/kg

(P<0.05),

4

10 11

x5 BXRNERREFEREK. IABRAFHERSE

(mg/kg)
Tab.5 Contents of xanthophyll in skin and muscle of fish
(mg/kg)
21.33%1.54° 1.1820.14° 1.45%0.11°
1 1.67%0.04"  1.02%0.03" 1.18%0.10°
2 9.770.11"  1.12%0.03" 1.29240.08"
3 24.7442.18°  1.1920.09 1.36+0.07
4 35.78%2.22° 1.67%0.01° 1.97%0.12°
5 36.082.10°  2.042:0.05¢ 2.2620.10¢
6 10.35240.30°  1.1720.03" 1.43%0.07
7 11.68+0.39°  1.3520.06 1.630.08"
8 27.16=1.29¢  1.48%0.01° 1.820.06°
9 28.150.59¢  1.5820.11° 1.840.03°
10 36.63%2.87°  1.77%0.03° 1.990.10°
11 33.00%0.53°  2.01=0.13¢ 2.4240.09¢
(P<0.05)
3
)
) )
a- B
- Y- ) ;
)
)
5
> >
(Schiedt,
1985)

2006) ,

(Simpon, 1981; Baker et al,

Graydon et al, 2012)
( 1),
« 2,
50mg/kg
« 3,

>

(Matthews et al,

2002;

(Johnston et al, 2006; Pratoomyot et al, 2008)

(Forsberg et al, 2006)

1978)

>

(Katayma,

(Quackenbush et al, 1972; Chaumont et al, 1995)

>

, 2002)
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EFFECT OF XANTHOPHYLL AND CANTHAXANTHIN IN DIET ON BODY COLOR
OF YELLOW CATFISH (PELTEOBAGRUS VACHELLI RICHARDSON)

WANG Fei, PENG Qi, WU Bin, TAN Yi-Zhen, YANG Fang, FENG Jian
(Center of Marine Research, Guangxi University, Nanning 530004, China)

Abstract We studied the effect of natural xanthophyll and artificial canthaxanthin in diet on the body color of yellow
catfish (Pelteobagrus vachelli Richardson) in a 60-day experiment, during which 11 fish groups (30 individuals each group)
were fed xanthophyll at 0, 25, 50, 100, 200mg/kg, xanthophyll at 25, 50, 100mg, and canthaxanthin at 25, 50mg/kg in base
diet. The initial body weight of fish in test groups was (10.020.3)g in average. The results indicate that the final body
weight of fish reached (22.32%1.8)g in average and no significant difference among test groups (P>0.05). The body color of
fish in test groups 3, 8, 9 (xanthophyll 50mg/kg; xanthophyll 50mg/kg, and canthaxanthin 25, 50mg/kg in base diet) are
similar to the wild ones, showing no significant difference in the content of xanthophyll in skin among them (P>0.05).
Therefore, adding natural xanthophyll in diet is much better in acquiring natural color by the fish than artificial
canthaxanthin; and xanthophyll shall be a suitable pigment in feed for yellow catfish culture at optimal ratio of S0mg/kg.

Key words yellow catfish Pelteobagrus vachelli; diet; pigment; xanthophylls; canthaxanthin



