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1 (% )
Tab.1 Fomulation and chemical @mposition of dids for
Chinese bngsnout cafsh( % in dry weight)

(%)

Dietary com starch content

0 5 10 15 20

Ingredients( % )

White fish meal(USA) 44.70 4470 4.70 4.70 44.70

Casein 12.47 1247 12.47 12.47 12.47
Fidh oil 1500 1500 15.00 15.00 15.00
Corn starch 0.00 500 10.00 15.00 20.00

"Mineral pramix ~ 5.00 500 500 5.00 5.00
Vitamin premix  0.55  0.55 0.55 0.55 0.5

C Vitamin C 0.01 0.01 0.01 0.01 0.0
Choline Chloride ~ 0.11 011 0. 11 0.11 0.11
Chromic oxide 1.00 1.00 100 1.00 1.00

Cellulose 21.16 1616 11.16 6.16 1.16
(% ) Chenical composition( % n dry matter)

Moisure 6.29 646 659 7.45 6.9
Crude protein 41.98 4217 41.43 40.12 39.&
Crude lipid 15.81 16.46 15.79 15.47 16.5
Crude fber 2212 17.64 12.89 8.15 2.8
Crude ash 13.05 1243 12.94 12.65 12.8

NFE 0.75 484 10.36 16.16 21.23

Energy (KJ/ ) 1839 19.21 19.83 20.36 20.%

i1 (mg kg™ 'diet) : NaCl, 0. 80; MgSO4* 7H,0, 12;
NaH,PO,*2H,0, 20; KH,PO,, 25. & Ca(H,PO,),*H,0, 16; FeSO,* 5SH,0,
2;( CH,CHCOO) ,Ca* 5H,0, 2. 8; ZnSO,* 7H,0, 0. 028; MnSO, * 4H,0,
0 013; CuSO,* 5H,0, 0. 0025; CoCl,* 6H,0, 0. 0008 KIO;, 0. 0024; celle
lose, 0.36 2. (mg kg~ !diet): vitanin A, 1. 83; vitamin D,
0.5; vitamin E, 10; vitamin K, 10; niacin, 100; riboflavin, 20; pyridoxine, 20;
thiamin, 20; 1 calcum pantothenate, 50; biotin, 1.0; folic acid, 5; vitamin By, 2

ascorbic acid, 400; mositol, 100 3. NFE: nitrogen-free extrad

2 (% )

Tab. 2 Fommuhtion and chemical composition of dies
for gibel cap( % in dry weight)

(%)
6 12 18 24 30
Dietary com starch content

Ingredients( % )
White fish meal(USA) 44.70 4470 4470 4.70 44.70
Casein 812 812 812 812 812

Fidh oil 10.00 1000 1000 10.00 10.00
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(%)
) 6 12 18 ! 30
Dietary corn starch cont ent
Com sarch 600 12200 18.00 24.00 30.00
Mineral premx 300 5.00 500 500 500
Vianin pemix 055 0.5  0.55 055 0.55

C Viamin C 001
Choline Chloride 011

Chranic oxide 100

0. 01 0.01  0.01 0.01
0.1 011 011 0.11

1.00  1.00 1. 00 1. 00

Cellubse 24.51 1851 1251 6.51 0.51
(% ) Chemical composition( % in dry matter)
Moisture 737 8. 04 8.17 8.07 8.82
Crude protein 37.64 3717 36.43 36.15 36.98
Crude lipid 12261 12203 11.76 11.07 11.88
Crude fber 2.4 1835 13.21 7.86 0.83
Crude ash 12261 12275 13.05 1272 12.44
NFE 473 11.66 17.38 24.13 29.05
Energy (kJ/ ¢) 1724 17.85 18.47 18.83 19.25
1.
1.5
(ANOVA)  Duncan’ s , P<
0.05
Statistica 5.0 for Windows
2
2.1
3 ,
(P< 0.05),
(P> 0.05) 4
( P< 0.05) 18%
(74. 49%) . 30%
(89.05% ) (P<
0.05)
(P> 0.05)
2.2
5 5%
10% 3,
20% (P< 0.05)

, (P> 0.05)
(P>
0.05)

( * )"
Tdb.3 Effed of dietary com starch ontent on apparent digestihility
coefficients(ADC) for juvenile Chinese longsnout catfish(Mean = S. E. )

(%)
Dietary corn starch

(%) ADCd! (%) ADCp? (%) ADCé®

ontent

0 59.28+1. 13= 89 5*1. 67 74 2£0. 342

5 699110.80" 89.69%1.83 . 8&t0 @

10 70 75+0.48"  90.14%0.46 85 45%0.53

15 73.96%0. 85¢  88.76+0.13 8. 72%0 51¢

20 74.33%0. 4¢ 8781045 8. 460 35¢

: *
( P< 0.05) Figures in the same column with different superscripis are sig-
nificantly different( P< 0. 05).
1. (%)= 100x [1- ( Cr,0, / Cr,0,

) *( / )1

ter( %)= 100x [ 1- ( Cr,O3 content in the diets/ CryO3 content in the faeces)

ADCd: ADC of dry mat+

X (dry matter in the faeces/ dry matter in the diets) ]
2. (%)= 100x [ 1- ( Crn0; / Cr205
) x ( / ) 1. ADCp: ADC of protein
(%)= 100x [ 1- (Cr,0; content in the diets/ Cr,0; content i the faeces) x
( aude protein in the faeces/ crude protein in the diets) |
3. (%)= 100x [ 1- ( Cr,04 / Cry0;
) x( / ) 1. ADCe: ADC of energy(%) =
100% [ 1- (Cr05 content in the diets/ Cr,O 5 content in the faeces) X ( energy

i the faeces/ energy in the diets) ]

4
« £

Teb.4 Effed of dietary com starcch @ntent on apparent digestibility
weficient (ADC) for juvenile gibel caip(MeantS. E )

(%)
Dietary corn starch
(% )ADCd! (%) ADCp? (%) ADCé?
ontent
6 49.73%1.20°0 83 30F0.300 81 10£0.96
2 5594%1.20" 83 73%10.44  8223%0.43
18 60 09 1.150 74 49£0.38= 83 44%0.15
% 76.33%12. 08° 83 83*0.11° 82 82F0.12
30 80.96F0. 88° 89 05%0.10° 81 37%+0.04
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5 ( + )"
Tah 5 FEffedt of dietary com starch content on growth and feed util zation of juvenile Chinese bngsnout cafish(Mean XS, E.)
BW! SGR? FCE3 FI* PRE? ERE®
Dietary corn starch content( % ) (9 (% /d) (%) (%1 d) (%) (%)
0 8310 m 1L %003 117.63%7. 72 1.53%0 10 41 37£2.21 27 6510.83
5 8.2410 3 2 3%0.07° 115.7919. 72 1.73%0 14 41 49%3.49 209 8111
10 8.2710 05 2 12%0.02¢ 114.57%£3. 91 1.66X0 05 42 B311.69 2721161
15 8.35+0 07 1 8+0 03" 106.0117. 64 1642010 44 HUF1.96 29 16%1.65
20 8.36+0 04 1 80E0.04° 100. 30%0. 58 L.65X0 @ 38 87%0.13 28 5810.80
¥ (P< 0.05) Figures in the same column with different superscripts are significantly
different ( P< 0.05).
1. IBW: initial body weight
2. (% /d)= 100% [ In( )= In( )1/ SGR: specific growth rate( %/ d) = 100 [ In( final body weight) — In( initial
body weight) ]/days
3. (%)= 100x% / FCE:feed conversion efficiency (%) = 100 fresh body weight gain/ dry feed intake
4 (%1 d)= 100x /1 + )/2]/ FI: feed intake (%/d)= 100 ( total feed imtake) /[ (initial body weight
+ final body weight) / 2]/ days
5. (%)= 100x% ( / ) PRE: protein retention efficiency (%)= 100X ( protein retained in fish body/ protein
ntake)
6. (%)= 100x% ( / ) ERE: energy retention efficiency( % )= 100X ( energy retained in fish body/ energy im
take)
6 . 6% (P< 0.05)
24% , 6% 24%
30% , , 18%
(P< 0.05) 24% (P< 0.05)
Tab. 6  Effect of dietary com starch ontent on growth and feed utilization of juvenile gibel cap(Mean %S E.)
IBW! SGR? FCE? It PRE’ ERE®
Dietary corn starch content( % ) (9 (% /d) (%) (%/d) (%) (%)
6 8.8910 (2 2 210.02 66. 58 =1. 47° 3. 45%0. 07 28 27+1.22° 23 BE1 46
12 8.96+0 01 2 %0 02 73.43%1.02>  3.20%0.06" 3. 2%02" 25 01£0 42
18 9.02%0 06 2 st0.01° 76.00%1.67"  3.11£0.07"  3.94E1 10* 2.07%1 34°
24 9.03t0 (8 2 &+0.01° 80.95%1. 54 2.93F0. 05° 35 51%0.66° 25.0310 2°
30 9.03+0 05 2 @%0.07° 68.41%1. 2*  3.2620.01"  30.51F0 80P 23 071 78
5.
, 15%
(SGR, %/ d) (NFE, %) 20% 15%
2
( 1):SGR= — 0.002NFE>+ 0.0337NFE+ (P< 0.05)
1. 919(R*= 0. 6281), ,
7. 66% 20% 15%
(SGR, %/ d) (P< 0.05)
(NFE, %) ( 2):SGR= — 0.0013NFE>+
0. G406NFE+ 2. 5406( R%= 0. 6214) ,
15. 2% 15%
2.3 , (P

7 ) 0 > 0. 05)
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Fig. 1 Relationship between pecific growth rae (SGR, %/ d)

and dietary nirogenfiee extmction content ( NFE, %) for Fig 2 Relaonship between specific growth rate( SGR, %/ d) and

Chinese longsnout catfish dietay nitroger-free extraction content ( NFE, % ) for gibel carp

7 ( * )’
Tab.7 Effect of dietary com starch content on body compusition of juvenile Chinese longsnout catfish(MeanS. E )

Dry matter Crude protein Crude lipid Crude ash Energy

Dietary corn starch content( % ) (%) (%) (%) (%) (kl/g)
22 13£0. 02 14.03%+0 11 3.99+0. 12 2 54£0. 54 4.46%0 01°
0 23 %60 34 14.52%0. 35 6. 6010. 24" 2. 7410 07 5.2510. 19
5 24 89%0.29¢ 14. 82 £0. 20® 6.74%0.32" 2. 83%+0 06" 5.61%0. (3™
10 25. 61+0 497 14.89 +0. 27 8.21%0. 21¢ 2. 6710 03 5.98 0. 27¢
15 27 20%0.17° 16. 110 33¢ 8.11%0. 09° 291011 6.08 0. 11
20 25 3£0 05! 14.92 %0 08" 8.46%0. 2¢ 2.74%0 16" 6.23%0. 20¢

5.
8 . 0.05),
(P> 24% (3.05%)
8 ( * )’
Tab 8 Effect of dieary corn starch content on body composiion of juvenile gibel carp(Mean®S. E. )

Dry matter Crude protein Crude lipid Crude ash Energy

Dietary com starch content (%) (%) (%) (%) (%) (kJ/g)
24 55%0.24a 12.59%0 182 7.30%0. 112 2. 88+0 09 5.26£0 10
6 29 8+0 63 15.23 %0. 30" 10 30%0. 46 2 77£0. 04 7.04%0. 18"
12 29 47%0 23 15.30%0. 19" 11.07%0.17¢ 2 73£0.05° 7.30%0. 2"
18 31 11£0.39¢ 15. 54 £0. 16" 12 45£0.22¢ 2 3£o0. 16 7.82£0 08°
24 31 46£0.23¢ 15.73 0. 18" 12 45%0.02¢ 3 056%0.05 8.0810 16°
30 3L 48E0.11° 15.81%0. 13° 12 81%0.28¢ 2. 9210 02" 7.73%0 @°

5.
)
[2.4.7)

[15]

0. 5%
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COMPARATIVE STUDY ON THE EFFECT OF DIETARY CORN STARCH CONTENT
ON GROWTH, FEED UTILIZATION AND BODY COMPOSITION OF CHINESE
LONGSNOUT CATFISH( LEIOCASSIS LONGIROSTRIS GUNTHER) AND GIBEL CARP
( CARASSIUS AURATUS GIBELIO)

PEI Zhi-Hua, XIE ShouQi, LEI Wu, ZHU Xiae-Ming and YANG Y ur-Xia
(Institute o Hydrobiology , The Chinese Academy ¢ Sciences; Wihan 430072)

Abstract: Two 8week growth trials were conduded under similar experimental conditions to study the difference in the dietary
carbohydrate utilization for carnivorous and ominivorous fishes by investigating the effed of dietary corn starch content on growth
perfomance of Chinese longsnout catfish( Leiocasss longirostris G nther) and gibel carp( Carassius auratus gibelio ). Five isoni-
trogenous and isolipidic diets containing different corn starch content( 0, 5%, 10%, 15% , 20% ) were prepared for Chinese
longsnout catfish while five isonitrogenous and isolipidic diets containing different corn starch contents( 6% , 12% , 18% , 24% ,
30%) for gibel carp. Each diet was fed to triplicate tanks of fish( 12 Chinese longsnout catfish per tank, average iitial body weight
8. 3g;20 gibel carp per tank, average body weight 9. Og) to apparent satiation twice a day.The results showed that, for Chinese
longsnout catfish, specific growth rate( SGR) of the fish fed diets containing 5% and 10% dietary corn starch were significantly
higher than those of the other three groups( P< 0. 05) . There were no significant differences in feed conversion efficiency (FCE) ,
feed intake(F1I) and protein retention efficiency( PRE) between groups( P> 0. 05) . For gibel carp, SGR increased with the increase
in dietary corn starch content fram 6%to 24% while FI decreased. FCE of fish fed diet containing 24% corn starch w as significant
ly higher than those of other groups( P< 0.05) . Body lipid contents of two fishes increased wih the inaease in dietary corn
starch content. In conclusion, the optimal dietary nitrogen-free extraction level for Chinese longsnout catfish and gibel carp was

7. 66% and 15. 62% ,respectively. Gibel carp showed better utilization of corn starch than Chinese longsnout catfish does.

Key words: Chinese longsnout catfish; Gibel carp; Corn starch



