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4 140 20 12mg/kg,
3 y 4 2 il
1/2 2
1
11 *2 FHMETERHRINE(Mmy/ke)
' Tab.2 Formulae design of metal elements enrichment (mg/kg)
(Pelteobagrus fulvidraco)
Cu Fe Zn Mn
, 10.83—13.77g 1 0 0 0 0
: 300 15 (5 ; 2 4 140 20 12
3 ) 20 3 4 140 20 12
(P>0.05) 4 8 280 40 24
2 , 5 2 70 10 6
CuSOQ, - 5H,0 FeSO, - 7H,0
ZnS0, - 7TH,0  MnSO, - H,0, ( 13
); :
15%( ) ! !
1.2 100L ,
1, 1 ) 1/3
, 60 ; 23—28 , pH
( , 2000) 5 6.8—7.5, DO 4—6mg/L,
Cu Fe Zn Mn 14
, 1 : 2 , 14.1 ,
345 , Cu 3d, , 7d,
Fe Zn Mn 0.53 )
74.36 2293 7.44mg/kg, ) . )
( , 2000) 3%
Cu Fe Zn Mn ,
. . 0
F1 EMEARARRERRS( %) (9 - 00, 17 - 00), 40%,
Tab.1 Composition and nutrient levels of basic diet 60% )
(air-dried basis %) ,
40.00 (MJ/kg) 17.65 ’
3500 42.45 2006 5 18 7 28 , 70
7.00 7.63
1.4.2 ( , 2002a)
11.30 1.48
1.00 7.71
1.50 Ca 3.72
1) TG 2 0 -8 o — A0 ) 0 T 3 A
, 0.20 P 186 AR ETRET x100%
1.00 B fr i
3.00 Y E
1) VA 10000lU VD, 4000lU VE = ﬁﬁfx’é?ﬁfﬁ)ﬁﬁi
25.0mg/kg VB;1.0mg/kg VB, 14.0mg/kg VB 6.0mg/kg VB, 1.4.3
1.0mg/kg Ca 50mg/kg 30.0mg/kg 1.0mg/kg o
VC 300mg/kg; 2) Mg 216mg/kg Se 0.15mg/kg | B | WFX-110
Co 1.0mg/kg 1 1.0mg/kg, Cu Fe Zn Mn ( )
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Cu Zn Fe Mn

144 ) )
(P>0.05)
( , 1996) 1 , 7.60%,
, HPLC (DIONEX ,
) 8.03%,
1.5 )
SPSS10.0 for Windows ,
s & i 7 2l2
2
) 3 , 2.28,
3
2.1 , 3
3 , 3 (P>0.05)
(P<0.05), > > > > ,
(P<0.01) (P>0.05) (P>0.05)
(P<0.05), ,
16.86% , ,
1 4 1
3 EFBEKIBER
Tab.3 Performance of P. fulvidraco fed with metal elements enriched feed
(o/ ) (o ) (%)
1 11.56+0.85 24.37+1.28 110.9444.40° 2.5740.32 0.9240.12
2 12.04+1.04 26.154+1.82 117.3643.74" 2.41%+0.26 0.97+0.11
3 11.75+0.92 27.8441.56 137.15+5.31° 2.28+0.19 1.04=+0.08
4 11.97+0.96 27.23+1.43 127.464+4.14% 2.34=+0.21 1.01+0.09
5 11.68=+1.10 26.47+1.68 126.96+7.03* 2.3640.24 1.03=+0.05
(P<0.05)
3 y L]
) ) ( , 2006)
1/4, , ( , 2002),
, ( , 2005),
2.3

) , Cu Fe Zn Mn4 ,
4
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x4 EHENAMBHALS Cu. Fe. Zn. Mn BIE E(mg/kg)
Tab.4 The Cu, Fe, Zn, Mn levels in muscle and bone of P. fulvidraco (mg/kg)
Cu Fe Zn Mn
1 5.56+0.34° 5.79+0.43°  18.75+0.15° 17.36=0.13°  46.85%0.47° 52.91+0.89 1.040.13° 1.182-0.15¢
2 7.10=0.22° 6.9940.23"° 19274253 18.8241.35" 48.8442.54® 53584217 1.2240.28° 1.34+0.18°
3 7.1240.31"  7.6340.58"  20.924-2.41* 19.2741.01" 49.62+1.88" 53.8640.25  10.88+2.37"  1.49+0.13%
4 8.75+0.93° 8.57+1.80°  23.43+0.77° 20.00+1.97° 50.47%1.40° 56.23%+2.08  14.71=1.11°  1.7140.22°
5 5.8341.35° 6.86-0.88"  19.7720.36°  17.444-2.00° 48.72=%+1.18"  53.15+1.72 9.74+1.97° 1.39240.25"
(P<0.05)
, ( , 2006);
, Eckert (P>0.05)
(1999) , )
1.80%;
) 6.85% 4.53% 3.82%,
478% 2.73% 2.02%
( ) 2003) 1 ) )
: (Du et al, 1996) ,
2.4 6 ,
, , 3.75%;
, 7.60% 6.00% 5.82%,
, 5 6 4.03% 2.43% 2.25%
5 1 b L
#x5 EHGEIHENEFTHS (%)
Tab.5 Nutrient composition of muscle of P. fulvidraco fed with metal elements enriched diet (%)
1 81.51+3.23 15.37+1.32 2.49+0.34 0.16=+0.06 0.47+0.13
2 80.652.32 16.05=1.57 2.6320.27 0.2140.07 0.46-0.11
3 79.45-+1.58 16.64-42.13 3.160.36 0.24=+0.10 0.51+0.09
4 79.36+1.65 16.24--1.69 3.32+0.39 0.43+0.12 0.65+0.14
5 79.68=1.72 16.11+1.88 3.37%0.25 0.26=0.09 0.58+0.12
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*6 EFENASEREMNEEE %)
Tab.6 The amino acid contents of muscle of P. fulvidraco (air-dried %)
Asp 9.11+0.52 9.1540.12 9.3540.26 9.2440.37 9.1340.13
! Thr 3.93%+0.12 4.02%0.13 4.20=%0.36 4.05=%0.05 3.98=+0.14
Ser 2.80=0.25 2.8420.25 2.91%0.21 2.87%0.42 2.86=+0.14
2 GLU 13.78=%0.75 13.80=+0.86 14.05=%0.73 13.90=0.65 13.85=+0.63
2 Gly 4.5020.24 4.5440.19 4.60+0.24 4.5240.19 4.56+0.18
2 Ala 5.12+0.17 5.20+0.14 5.4440.25 5.32+0.13 5.2540.25
Cys 0.5940.23 0.6220.25 0.7140.32 0.6320.35 0.6520.13
! Met 1.4520.12 1.5340.13 1.58+0.11 1.5640.21 1.57+0.23
! lle 4.30%0.17 4.38=%0.17 4.42+0.19 4.36=%0.22 4.35+0.31
! Phe 3.65+0.13 3.75=%0.23 3.85+0.25 3.78%0.24 3.74=%0.13
! Leu 7.1320.46 7.31+0.21 7.4540.72 7.36+0.52 7.38+0.24
His 1.65+0.13 1.74+0.11 1.83+0.13 1.76+0.15 1.73%+0.22
2 Arg 5.1320.27 5.41+0.24 5.8020.36 5.5240.35 5.6240.45
Pro 2.150.23 2.21%+0.42 2.38=%0.36 2.25+0.33 2.24=%0.23
! Val 4.25%0.23 4.43%0.46 4.94=+0.26 4.65%0.24 4.73%=0.13
! Lys 7.76%0.19 7.8+0.12 8.0240.24 7.8540.26 7.8640.33
EAA 31.85+1.75° 35.42+42.55® 39.45+4-2.86° 37.8542.65% 37.5642.34°
TAA 78.6544.89 80.4545.23 85.23+5.48 83.18+4.85 82.474+5.12
1 ( )’ 2
(P<0.05)
0.27%, (P>0.05)
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PERFORMANCE OF YELLOW CATFISH PELTEOBAGRUS FULVIDRACO FED WITH
METAL ELEMENTS ENRICHED DIET

HAN Qing", LI Li-Li?, HUANG Chun-Hong*, ZHANG Bin®, HUANG Lin', WANG Dong-Ming*
(1. Department of Life Science, Hunan University of Arts and Science, Changde, 415000;
2. Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha, 410125;
3. College of Animal Science and Technology, Hunan Agricultural University, Changsha, 410128)

Abstract A 70-day experiment was conducted to evaluate the optimal formula of metal-enriched diet at the best per-
formance in weight gain and feed conversion efficiency for juvenile yellow catfish Pelteobagrus fulvidraco. The juveniles
of average 11.80g were fed with five different diets enriched with inorganic (Group 1) or amino-acid-chelated (Group 2)
metal elements in different proportions. The weight gain, feed conversion efficiency, protein efficiency, and nutrients
component and metal elements content in the fish muscle were determined. The results show that the enriched diet could
enhance the fish growth performance, of which Group 2 was 16.86% higher than Group 1 in weight gain and other indica-
tors. Metal elements deposited mainly in the bones but muscles. However, adding metal elements into fish diet showed no
significant effect on the nutrient composition, amino acid composition and savor of muscle. The optimal formula of the
enriched diet was Cu 4mg, Fe 140mg, Zn 20mg, Mn 12mg per kilogram diet.

Key words Pelteobagrus fulvidraco, Microelement, Growth performance, Accumulation, Body composition



