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, 3 , ( 4 ) ;
bl b
, 3
b
( , 2002, 2005; , 2003;
, 2004),
1
1,
1.1 2
(Cornell, 1990), >
21 2D, ;
F1 AREMRBEZNSEN
Tab.1 Composition of the dietary ingredients
(g/kg (g/kg ) (g/kg ) (g/kg ) (g/kg )
859.8 584.7 76.2 76.2 122.7
895.5 4545 3.5 66.1 371.4
866.9 107.4 9.2 4.5 745.8
1000 0 1000 0
0 0 1000 0
*2 BRFITESEMSNERESEHN
Tab.2 The theoretical and analytical proximate composition and energy of the experimental diets
(g/kg ) (g/kg )
* (MJ/kg)
1 300 150 350 300.4 151.0 378.1 17.72
2 330 120 350 330.1 120.3 370.4 17.00
3 360 90 350 360.3 90.7 361.2 16.30
4 390 60 350 390.0 60.0 353.4 15.57
5 300 180 320 300.1 180.0 352.9 18.39
6 330 150 320 330.3 150.4 343.7 17.69
7 360 120 320 360.5 120.8 3345 16.99
8 390 90 320 390.2 90.1 326.7 16.26
9 420 60 320 420.4 60.5 321.5 15.63
10 450 30 320 450.3 37.4 325.7 15.39
11 330 180 290 330.5 180.5 317.0 18.38
12 360 150 290 360.1 150.8 308.5 17.68
13 390 120 290 390.4 120.2 300.1 16.95
14 420 90 290 420.6 90.6 290.9 16.25
15 450 60 290 450.2 60.9 293.2 15.73
16 480 30 290 480.3 39.8 291.6 15.48
17 390 150 260 390.6 150.4 273.4 17.64
18 420 120 260 420.2 120.7 264.9 16.94
19 450 90 260 450.4 90.1 265.3 16.37
20 480 60 260 480.1 60.4 269.7 15.88
21 375 120 305 371.5 120.3 329.5 17.09
* =100 ( + + ) (digestible energy, DE) Protein = 18.9kJ/g, fat = 37.7kJ/g, carbohydrate =

16.8kJ/g
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Fig.1 The specific growth rates (SGR) (%/d) of the fish fed
with various diets
—e—35%,

- 32%, —0—29%, ] 26%, *
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*3 HRBHEBHYERRETE
Tab.3 The number of fish at the beginning and the mortality in all test groups

(n) (n) (%) (n) (n) (%)
1 60 6 10.0+2.4% 12 60 8 13.3£2.4°
2 60 6 10.0£4.1%° 13 60 5 8.3x2.4%
3 60 3 5.0+4.1° 14 60 2 3.3£2.4°
4 60 3 5.0+4.1° 15 60 3 5.0+4.1°
5 60 7 11.7£2.4° 16 60 2 3.3+2.4°
6 60 9 15.0+4.1° 17 60 10 16.7+£2.4°
7 60 3 5.0+4.1° 18 60 4 6.7+£2.4°
8 60 2 3.3+4.7° 19 60 3 5.0+4.1°
9 60 3 5.0+4.1° 20 60 2 3.3£2.4°
10 60 3 5.0+4.1° 21 80 6 10.0+4.1%
11 60 9 15.0+4.1° 11 60 9 15.0+4.1°
(P<0.05)
33% 16.95MJ/kg 15.63MJ/kg, @ 9
R 74r
§
2.2 Y
g 701
00
2a 4 , g O8F
+
(P<0.05), =& 66
36%—42% = o :
0 20
0
26% 301
32%  35% w291
H 28
(P>0.05) S 271
2b 4 , w26
&o o 25¢
) ) % 24r
; 231
’ = 22 b
32% 35% , =2 21f
20 1 1 1 J
) 26% 0 5 10 15 20
(P<0.05) & 08r
0.7F —_— — ~
2 4, 26% e e S
= 061 D___D___D/C"—D——:8
32% W\Tﬂﬂ? 0.5} —— —o————"
(P<0.05), & 0.4
35%, = 0.3F
+ 0.2t
(P>0.05) = ¢
= 0.1F
s ] 0.0 L > a 4
459, 48% 0 5 10 15 20
’ ° ’ HAR P B0 BB B 5 7/ %
(P<0.05)
2
2 4 ’ Fig.2 The whole body macronutrient composition (g/kg wet wt)
R of the yellow catfish juveniles fed with various macronutrient
compositions for 60 days
’ a. ,b. ,C.
16.95MJ/kg —e—35%, O 32%, —0—29%,

(P<0.05) . 26%, %
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x4 ZTHRRASMFFEL. B, HFRYREERSIEMNANESR. B, BREI2%)
Tab.4 Hepatasomatic index (HIS), fat in mesentery/body (FMB), liver glycogen content (LGC), and protein, lipid,
glycogen contents in muscle of fish (%)

HIS FMB
LGC( ) ( ) ( ) ( )
1 3.64+0.124f 4.84+0.15" 9.14+0.06' 68.70+0.23% 28.69+0.05¢8 0.63+0.01"%
2 3.30+£0.14%¢ 4.374+0.24% 9.08+0.24' 70.44+0.23°% 26.69+0.87° 0.66+0.01"
3 3.10£0.10™ 4.05+0.38 8.79+0.02* 73.05+0.34°"® 26.29+0.11%" 0.68+0.01°
4 3.55+0.09°%f 4.59+0.28 9.06+0.04' 67.1124.19% 25.49+0.18% 0.72+0.01°
5 3.83+0.09" 5.36+0.23" 9.01+0.03" 64.60+0.06" 28.85+0.38% 0.61+£0.01"
6 3.66+0.13%f 4.7040.24°%f 8.06+0.047 68.88+0.13%¢ 27.06+0.76" 0.64+0.01"
7 3.31+0.17% 4.43+0.2304 7.91+0.031 71.97+0.08%" 26.49+0.05%" 0.65+0.01¢"
8 3.33+0.09%¢ 3.99+0.18* 7.78+0.08" 73.57+0.14' 25.61£0.19 0.71£0.02’
9 3.19+0.18%° 4.07+0.29°¢ 5.72+0.10¢ 70.72+0.56°%" 24.60+0.05" 0.71£0.017
10 3.23+0.14%° 4.0440.41%¢ 5.39+0.05" 71.3940.25°%"¢ 24.66%0.15™ 0.66+0.01"
11 3.75+0.15 5.40+0.23" 7.75+0.021 65.78+0.22% 29.43+0.04% 0.59+0.01¢
12 3.11+0.28% 4.05+0.21° 7.3740.018 68.86+0.20" 26.07+0.12¢%f 0.58+0.00°
13 3.01+0.12% 3.38+0.17% 7.54+0.07" 73.58+0.11"% 25.48+0.48%% 0.58+0.01°¢
14 2.93+0.13% 3.97+0.15% 7.43+0.02" 73.77+0.23' 25.54+0.15% 0.54+0.00¢
15 3.10£0.14™ 4.13+0.30"¢ 5.43+0.10° 73.88+0.258 24.44+0.17" 0.53+£0.01%
16 3.15+0.14*° 3.95+0.18% 5.18+0.06° 72.08+0.71°™ 24.87+0.19% 0.52+0.01°¢
17 3.65+0.19%F 4.7140.23%" 7.17£0.058 73.04+2.37° 25.94+0.27°¢f 0.52+0.01%
18 3.30+£0.10%¢ 4.3540.24%¢% 6.97+0.04 73.85+0.40¢ 25.20+1.59% 0.49+0.00™
19 3.39+0.14% 4.10£0.19°¢ 6.55+0.03° 73.54+0.09°" 24.32+0.20° 0.48+0.01°
20 3.23+0.17%° 4.30+0.27%% 5.06+0.03* 73.16+0.20°"® 24.60+0.15" 0.49+0.00"
21 3.26+0.11% 4.3440.28" 7.79+0.04' 72.01£0.56°® 26.53+0.13° 0.59+0.01°
(P<0.05)
2.3 , 26%
(P<0.05);
3 4 35% s
s 18% (P<0.05)
15%, , (P>0.05)
30% 33% , (
(P<0.05), )
36% 39% 42% 45% @ 48% 2); ,
. o s
P>0.05 29%
( 4)
3% ,
9%  12%, 15% ,
18% S 5, 3%—9%
30% , (P<0.05) 12%—18%

(P<0.01)

(P>0.05)



442 40
4.01
3
3.8t
X 3.6} ) >
&
3z 3.4} ,
§ 3.2t 5% (P>0.05);
) e , 39%—48% , :
0 > 10 15 20 , 42% 45% 48%
10f
= (P>0.05)
T 39%—42% (2004)
&6l 11.65¢ ,
&[ ne 37.58%—39.02%,
il (2003) (2.6540.07)g
2
o b 39.73%,
o
’ ! (
0 B 10 15 20 ,
o pH)
5 — 35%
= 4 = ,
2
é]_g 3 > 5
], 6%—12% 12%
1 C > 5 b
% 5 10 15 20 ’ €4 >
6%
H AR i s 5 & &% ?
9%  12% ,
0, 0,
’ ) (Hil’ ) e 6%—9%,
wet wt FMB, %) o
Fig.3 Hepatosomatic index (HSI, %), liver glycogen content 9% (2005)
(% wet wt) and fat in mesentery/body (FMB, %) of fish 11.31%, ,
fed with various diets
,b. , C. ’
0,
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Tab.5 The pathological occurrences in liver tisse of fish fed with various lipid diets

(%)
18 15 12 9 6 3
() 18 +++ 15 +++ 6 ++ 36 36 18
12 ++ 17 +
9+ 25
() 2 +++ 1++ 48 36 36 18
5 ++ 2+
1+ 32
10

+++
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(2005) , >11.31%

E)

> >

26%—29% )
(Kaushik et al, 2002; Hemre et
al, 2002; Stone et al, 2003), ,

(Hemre et
al, 2002; Stone et al, 2003)
( , 1997), ,

40%
(Oreochromis) (Cyprinus carpio),

(Stone et al, 2003),

35% ,

35% 32% (P<0.05),
26% 29% ,

(Erfanullan, 1995; Stone et al, 2003;
Singh et al, 2006)
30% 42%

42% 48%,

(P>0.05) Shyong (1998) ,

42% — 48% ,
Webster(1995)
tilis) ,

(Morone chrysops><M. saxa-

3%—9% ,

Lee (2002) (Sebastes schlegeli)
, (Oncorynchus
mykiss) , ,
(Weatherup et al,
1997) Dias (2004) ,
(Berger et al,
1987)

(Hemre et al, 2002);

(Stone et al, 2003) ,
29% ;
Erfanullan(1995)
(Labeo rohita) ,

>

(Hemre et al, 2002)

(Wang et al, 2005),

>

(P<0.05) Webster(1995) ,
, (Lee et al,
2002)
(P<0.05),
(P<0.05)
( 2),
( 2), 15.63 —
16.95MJ/kg ,
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MACRONUTRIENT COMPOSITION OF FORMULATED DIETS FOR JUVENILE
YELLOW CATFISH (PELTEOBAGRUS FULVIDRACO RICHARDSON)

HUANG Jun', FENG Jian', SUN Ting’, HUANG Xiao-Yan?, HE Lei’, DU Wei-Ping?

(1. College of Animal Science, Guangxi University, Nanning, 530004; 2. College of Animal Science,
Sichuan Agriculture University, Yaan, 625014)

Abstract 1280 artificially cultured yellow catfish juvenile (Pelteobagrus fulvidraco Richardson) in weight of (5.7
0.5)g were randomly divided into 64 groups in small cages to test 21 formulated diets of which 20 diets had three replicate
per diet, and one with four replicate as the central one to calibrate bias. The test lasted for 60 days. The ranges of dietary
protein, lipid and carbohydrate were designed between 30%—48%, 3%—18%, and 26%—35%, respectively. The aim of
this study was to determine optimal macronutrient composition of formulated diets for Yellow catfish juvenile. The test
showed that (1) at dietary protein 39%—48%, the corresponding dietary lipid was 6%—12% and carbohydrate 26%—29%,
digestible energy (DE) 15.63—16.95MJ/kg, and the rate of digestible energy to protein (E/P) 364—435J/mg, the growth
performance was good. No significant different in specific growth rate (SGR) was noticed at dietary protein levels of 42%—
48%. The dietary lipid at 12%—18% caused fatty degeneration and necrosis; (2) The contents of protein, lipid and glyco-
gen in muscle and liver were affected by dietary protein, lipid and carbohydrate levels (P<0.05). At carbohydrate 35%, the
glycogen contents in both muscle and liver were the highest. (3) Hepatosomatic index (HS/) and fat in mesentery/body
(FMB) increased significantly with increasing dietary lipid level (P<0.05), but not significantly by dietary protein and
carbohydrate (P>0.05). In addition, the glycogen contents in muscle and liver were affected by dietary carbohydrate level
(P<0.05). (4) The lipid content in muscle, HIS and FMB increased with increasing dietary digestible energy level, espe-
cially FMB (P<0.05). The experimental results indicated that for yellow catfish juvenile, the best formula should be at 39%—
42% protein, 6%—9% lipid, 26%—29% carbohydrate, 15.63—16.95MJ/kg DE and 36.4—43.5MJ/kg E/P, ideally.

Key words Pelteobagrus fulvidraco Richardson, Nutrition, Protein, Lipid, Carbohydrate
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