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1 (% )
Tab. 1 The fomulation and proximate composition of the experiment diets(% dry weight)
CHO CHO
Control diet Middle CHO diet High CHO diet
Fomulation
Fish meal 54.71 54.71 54.71
Starch 0.00 15.00 30. 00
MCC 19.30 10. 52 1.75
Com oil 13.49 6.99 0.49
Vitamin pramixt 2.00 2.00 2.00
M ineral premix® 2.00 2.00 2.00
avc 2.50 2.50 2.50
Ox liver 5.00 5.00 5.00
Cr,03 1.00 1.00 1. 00
Proximate analysis (%) 3
Starch 1.58 14. 65 30.35
Protein 42.05 43.04 42.35
L ipid 17.35 12.19 4.54
A 9.96 9.69 10. 16
Energy (kJ/g) 17.05 17. 49 17.01
1 V itanin pramix (mgor U /kg diet) : (B;), 20mg (B,), 40mg (Bg), 20mg (By2), 0.1mg
(K3), 10mg (inositol) , 1000mg; (pantothenic acid) , 60mg; (‘niacin acid) , 200mg; (H), 1.23mg
(A), 25000 U; (D), 2500 U; (E), 1200mg; (C), 2112mg (choline chloride) , 2500mg 2 M ineral

premix (mg/kg diet) : NaF, 2mg KI, 0.08mg CoCl,- 6H,0, Img CuD,- 5H,0, 10mg Fe),- H,0, 74mg ZnD,- H,O0, 50mg MnD,-
H,O, 60mg Mg, - 7H,0, 1000mg K,HFO3;- 3H,0, 6000mg NaH,FO;- 2H,0, 5000mg NaCl, 100mg Ca00;,4g 3

23.6kJ/g, 39.5kJ/qg, 17.2Kd/g
1.2
, ((20.7+0.5) g)
40 , 40
, 30d
1.3 24h,
,12h 10 )
; 10 , 5 30
, CHO
CHO 2 1 )
2%BW /d, 1 (18: 00—18: 30) 8 ,
12h , , 10
(27.5+£0.5) , >5mglL, <0.05mg/L,
14L 10D
0. 01lmg/mL
200U /mL 0.1mL,
, 55 , [21]
30s , , 31001/
min 15min, - 20 24h

The dietary energy was calculated asprotein: 23.6, lipid: 39.5, sarch: 17.2kJ/g

- 80 - 20

1.4 70

Xie, et al. (2 ,

’ ’

(HK) (GK) Kirch-
ner, et al. '®! : 0.3g . 4 ,
10 , 11000r/min 30min, ,
30 ( Spectra max 190, Molecular Devices)
340mMm
(PFK) 16
6 (G6FDH) Metdn, et a
.4 0. 3g 10
, 21000r/min 30min, , 30

(B Pax)
1. 124

, 340m

Bradford, et al. ! : 30
, 4 mol (U)
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[26]

Py Lo E
(271 P, L, E
1.5
(HSI, %) = / x 100 Excel (2003) SPSS(11.5)
(FR, % /d) =100 x Iy x2/( (W, +W,) x1) ,
(SGR, % W,/d) =100 x (In (W) - In LD , p <0.05
(Wo)) /t
(FE, %) =100 x (W, - W) /1, 2
(PER, %) = (W, - W) / (ly xPy) 2.1
(PPV,%) =100 x (W, X P, - W, XP;) / FR SGR FE PER PPV
(lg xPy) CHO LPV CHO (p<0.05),
(LPV,%) =100 x (W, XL, -W, XLg) / (14 XLy) ( 2 CHO
(EPV, %) =100 x (W, X E, - Wy xE) /(I , CHO (p<0.05);
xE,) CHO (p<
W, W, ot 0.05), CHO CHO (p<0.05)
lld YPd Ld Ed ( 3)
2

Tab. 2 Effect of dietary carbohydrate on growth perfomance in the uthem catfish

Diets
Parameters CHO CHO
Control Middle CHO High CHO

Initial weight (g) 29.18 £0.51 30.76 0. 80 29.06 +0. 36
Final weight (g) 120.52 +7. 46" 151. 38 +3. 237 131. 16 +5. 49°

FR (% /d) 1.69 +0.03 1.64 +0.03 1.66 +0.07

SGR (%Wt/d) 2.65+0. 16 2.86 +0.07 2.69 +0.04

FE (%) 135.44 +7.78 147.83 +4.70 140. 56 +6. 62

PER 3.22+0.18 3.43+0.11 3.32+0.16

PPV (%) 56.73 +3.17 55.21 +1.23 53.95+3.18
LPV (%) 83.23+6.9" 95.60 £7.27° 179.45 +12. 412

+ (n=10); a, b: (p<0.05);

Note: The dataswere expressed asmean + SE (n=10); a, b: The valueswith different superscripts in the same row indicate significant differences
(p< 0.05); The sane as follows

3
Tab. 3 Effect of dietary carbohydrate on body canposition in the outhem catfish

Diets
Parameters CHO CHO
Control M iddle CHO High CHO

Moisture (%) 71.62 +0. 83" 73.47 £0. 44% 75.12 +0. 58°

Protein (%) 16. 37 0. 28 15.73 £0. 17 15.82 +0. 38

Lipid (%) 8.91 +0. 74° 7.01£0.37° 5.37 £0.34°
Ash (%) 2.54 £0.06 2.57+0.05 2.65£0.04
Energy (kJ/g) 7.31£0.32° 6.55 +0. 15" 5.88 +0. 18°

2.2 (p<0.05), CHO

CHO HSI HK , GK CHO
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CHO PFK  GBFDH (p<0.05), (p<0.05) ( 4)
CHO CHO CHO FBPas

4
Tab. 4 Effect of dietary carbohydrate on the parameters of glucose metabolisn in the southern catfish

Diets
Paraneters CHO CHO
Control M iddle CHO High CHO
Plasna glucose (mg/mL) 0.43 +0.01° 0.53 +0.02° 0.52 +0.02°
HSI (%) 1.42 +0.08° 2.34+0.13° 2.15+0.18°
Hepatic glycogen (mg/g liver) 68.66 +7. 75" 104. 04 +3.332 94. 44 +5. 282
HK (U /mg protein) 1.09 +0.07 0. 85 +0. 09 0.83 +0. 15
GK (U /mg protein) —_— —_— 0.61 +0.26
PFK (U /mg protein) 0.14 +0.01° 0.16 +0.01%® 0.20 £0. 02°
1,6 FBPase (U/mg protein) 0.32 0. 05° 0.17 +0.03° 0.21 +0.00"
6 G6DH (U /mg protein) 0.78 +0.12° 1.28 +0.21% 1.32 £0. 162
Note —— No activity was detected
, CHO 15%
3 30% ,
, 0% CHO , CHO
30%CHO , SGR CHO ,
, FE [19] , CHO
CHO , , CHO, CHO
: CHO SGR (2,
FE PER PPV ( 2 CHO ?
CHO (5.4 ,  G6FDH G-6-P NADPH!™ |
, CHO CHO G6FDH CHO o CHO
(Sparus aurata) (Perca fluviatilis) (Ictalu-
, , rus punctatus) G6FDH ,
1 HK 6K PFK : cHo
, BBPaz (24) ez,
; CHO ) . CHO GBFDH
[20] CHO ’ ( 4, CHO
GK  PFK , BPas , LPV
( 4, , 100%
, [16.17.51] , CHO LPV
) CHO , CHO
., SGR FE PER PPV ,
( 2, CHO CHO
, , , Lpv
CHO 179. 45%, CHO
(14,151 CHO , 79.45%,
[7.8] , CHO , CHO
CHO 44% , CHO

( 4 CHO , , CHO
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