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Tab. 1  Composition and chemical composition of the experimental diets( %)

1 2 3 4 5
Ingredient C. group T. groupl T. group2 T. group3 T. group4 T. group5
wheat meal by products 10. 00 10.00 10. 00 10. 00 10. 00 10. 00
Wheat meal bran 10. 00 10.00 10. 00 10. 00 10. 00 10. 00
Soybean meal 30. 00 30.00 30.00 30. 00 30. 00 30. 00
Rapeseed meal 18. 00 18.00 18.00 18. 00 18. 00 18. 00
Root of malt 15.70 15.70 15.70 15.70 15.70 15.70
Crude rice bran 7.30 7.50 7.50 7.0 7.30 7.30
Fish meal 1.00 0.75 0.50 0. 00 0.5 0.5
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1 2 3 4
Ingredient C. group T. group1 T.group2 T. group3 T. goupd T. group5
Enzymatic casein 0.00 0. 00 0.00 0.00 0. 00 0.5
Hydmlyzed fish meal 0. 00 0. 00 0.00 0.00 0.5 0.00
Proteirr peptides by shrimp wase 0. 00 0.25 0.50 1. 00 0.00 0.0
Soybean oil 2.00 2.00 2.00 2.00 2.0 2.0
Zeol ite meal 3. 00 3.00 3.00 3.00 3.00 3.00
Choline 0.20 0.20 0.20 0.20 0.20 0.20
# Minerals premix 1.50 1.50 1.50 1. 50 1.5 1.5
Binder 0.30 0.30 0.30 0.30 0.30 0.30
b Vitamins premix 0.20 0.20 0.20 0.20 0.20 0.20
C  Ascorbic acid phosphate ester 0.10 0. 10 0.10 0. 10 0. 10 0. 10
Cr03 0.50 0.50 0.50 0.50 0.5 0.5
(Chemical components( ) %( wet weight)
Dry matter 88.74 88.53 89.03 88.58 88. N2 88. 4
Crude protein 2. 14 2. 02 28.31 28.22 28.30 28. 50
Crude lipid 3.23 3.36 3.14 3.30 3.10 3.01
Crude fiber 6. 69 6. 54 6.94 6.57 6. 67 6. 65
Crude ash 7.31 7.27 7.41 7.44 7.12 7.30
Total carbohydrate 26.93 27. 2 26.41 26. 99 27. 11 26. 90
( ) 0.61 0. 61 0.61 0.61 0. 61 0. 61
Digest ble phosphor( Count value)
KJ/ ke* 7546 7456 7515 7583 7552 7534
Digestble energy( DE)KJ/ kg
a (%) : Ca(HPO,) 61. 71, Nay(HPO,) ,4. 20, NaCl 3. 23,K.S0, 16. 38, KC1 6. 58, FeSO, 1. 07, Citric acid ion 3. 83, MgS0,4. 42, ZnSO,
0. 47,MnS0, 0. 033, CuSO, 0.022, C1C1,0. 43,KI10. 22. b (%) : Inositol 2. 22, Vit C 1. 11, Calpamate 0. 83, Vit B, 0. 22, Vit B, 0. 56, Vit B,
0. 06, Vit K 0. 06, Folic acid 0. 02, Vit B;2 0.012, Vit. H0. 006, Vi. E 0.44, Cellulose %4. 42. ¢ 17. 1/ g, 34.2)/g, 6.9/¢g
DE: Protein= 17.1J/ g, Lipid= 34. 2J/g, Carbohydrate= 6. 91/ g
1.2 GilbergA (3, (Sigma ), 12. 7%,
) (%)  Lys9. 395, Asp6. 528,
, Glu20. 043, Ser5. 438, Gly1. 926, His2. 759, Arg6. 200,
, , s Thr4. 345, Alad. 115, Pro6. R1, Tyrd. 054, Val6. 665,
Met2. 771, lle6. 002, Leu8. 507, Trp0. 858, Phed. 493,
3.61 HPLC Cys0. 902
2-17 Cur Sephadex G 10 FAA 2.98 HPIC
, 81. % 2,3 CuSephadex G 10
1.3 Buchmann FAA | 82.36%
: Lol 15 6 .
" 12345
5.43 HPLC 0.25% 0.5% 1.0% 0.5%
3-9 Cu Sephadex G 10 FAA 0. 5% 75, 25
80. 75% 0. 25m’ , 3
1.4 1/3, 56d
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26. 7£3.1C, 7.35 £0. 36mg* L',
pH7.03 £0. 4, 0.39 £0. 28mg* L, SAS Ducan’ s
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Tab.2 The relative growth ratiol RGR), survival ratio( SR) , feed conversion ratiol FCR) and protein retent on ratio(PRR) in fsh

(g) (g) (%) (%) (%)
Group IBW FBW RGR SR FCR PRR
3.73 6.38 1.27%0.13* 100 £0. 00 2.26%0.05° 19. 6710.98*
1 3.70 6. 63 1.41£0 12° 100£0. 00 2. 03%0. 20" 20. 17%0. 83
2 3.76 7.43 1.74%0. 12" %.7%0 01 1.4%0.10 25.71%0.31
3 3.78 7.34 1.68£0. 08" %.7+0.01 1.89%0.13" 25.46%0 34
4 3.71 7.4 1.81%0. 13" 100£0. 00 1.8%0.09" 25.34%0 84
5 3.77 7.40 1.72%0 10" 100 0. 00 1.85£0.03" 25.91%0. 65
( P< 0.05) (%)= / x 100; (%)= ( -
)y x 100; = - )s (%)= ( - )/

Notes: Values with different small superscript letters within same column indicate significantly different( P < 0. 05) . Survival rate (SR) % = (the number of
fish at the end of test the number of fih at the beginning of test) x 100; Relative growth rate (RGR)% = (FBW- IBW) /IBM x 100;feed onversion ratio ( FCR) =
Total amount of feed fed fish/ (FBW— IBW) ; protein retention ratiol PRR) = (FBV of body protein— IBM of body protein) /total anount of feed protein fed fih.

3 (%)
Tab.3 The ratio of hepatopancreas/ body, bowel/ body, fat in mesentery/ body and the amount of lipid on hepatopancreas in fish

( )
Group Hepatopancreas/body Bowel/ body Mesentery fat/body Amount of fat on hepatopancreas
2.34%0. 3¢ 12.16£1. 09° 3.96£0.59" 11. 49£1. 951
1 1.98£0. 25 10. 58 1. 33 2.45%0. 384 8. 361,234
2 1.75%0. 21" 9.47%0.98" 1.45%£0.21% 4.52+0 68
3 1.47%0. 46" 9.72%1.03" 1.47£0.16% 4.57%0.51¢
4 1.69%0. 33" 9.65%0. 89" 2.35%0. 42 4.91%0, 72¢¢
5 1. 810. 36" 9.65%1. 16" 1. 4%£0.22% 8. 08E1.014

(P<0.05), (P<0.01)
Notes: Values with different small superscript letters within same column indicate significantly different( P < 0. 05); Values with different superscript capital

leters within same column indicate significantly highly different( P< 0. 01) .
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Tab. 4 Body composition and ratio of apparent digest, protein digest on fsh
Group Protein Lipid Ash Water Ratio of apparent diges ~ Ratio of protein digest
12. 60£0. 182 7.43%0. 100 2.54%0.072 75.95%2 69 73.72%2. 68 75.512. 2
1 13.49%0. 27 6.76%0. 11" 2.40%0. 04> 76.28+1.74 76.04%4. 47 71.32%6. 16
2 12.53%0. 15 5.95%0. 08° 2.347%0.06" 77.87%2 21 77.39%£2. 55 78. B3 +4. 87
3 14.13%£0. 2¢ 6.47%0. 12 2. 60£0.08° 75.06£2 01 78. 12%4. 01 78. 7012, 64
4 12 46%0. 21* 5.73%0. (8¢ 2.36%0 07" 77.64%2 23 78.2413. %9 79.65%3. 41
5 13.34%0. 4> 6.83%0. 16 2.33%0, 08" 76.10% 1. 69 77.58%t5. 2 77.212.33
2.4 23 " ,
2
5 ) (P< 0.0)
2
5
Tab.5 Contents of Ca, P, Mg and small peptides in blood serum in fish
Ca P Mg Total peptides
Group (mmol/L) (mmol/L) (mmol/ L) (10°x Uv?/ 1001L)
1.93%0.45 3. 86+0.86 1.35%0. 210 14412 £3579°
1 1.97£0.33 4. 84%0.75 1. 67%£0. 31 17854 £ 3416°
2 2.10%0 41 7.28%1.81" 1. 84%0. 42 26288 +4889"
3 2.17%0.40 6.21%1.55" 2. 11£0. 36" 26311 39940
4 2.0810.33 4. 04%0.772 1.91£0. 370 33228 £65270
5 1.92+0 38 4.34%0.67 2.35%0. 58b 24224+ 40120
3
2
b 2
0.5% , ,



24

29

[10]

0. 5%

[7, 8]

[1]

HPLC ,

[10]

0.25% ,

0. 5% ,

0. 5%

Takeda M, Takii K. Gustation and rutrition in fishes: application to
aquaculture. Fish Chanoreception. [ M]. London: Chapman & Hall,
1992, 271 —287

Erba D, Ciappellano S Testolin G. Effect of caseinphosphopeptides on
ivhibion of calcum intestinal absorption due to phoshate[ J| . Nurr
tion Research, 2001, 21: 649 —656

Carine J,Minter S, Peer F. Nutritional compositions containing beta ca
somorphins[ M] . Uk patent Application GB(2) , 1989, 214810A
Pansini P, Scicipioni P. Efects of peptide compents n a proteolysate
in piglet nutrition[ J]. Zootemica e Nure ione-animale. 1989, 15:
637644

Gilderg A, Stenberg E. A new proces for advanced utilization of
shrimp waster[ J]. Process Biochem. 2001, 36 809 —812

Buchmann N B, Boz J. Protein v. enzymic protein hydrolysates: Nittor
gen utilizatbn in darved rats [J]. J. Agric. Food Chen. 1979, 30:
583 —589

Leonard A, Maynard A B. Animal nutrition. [M ] New York: McGraw
Hill Book Company, 2000, 165—189

Infante ] L Z Nutritonal rehabilation of malnawshed rats by drand
tripeptides: nitrigen meabolsm and itestimal resporse[ J]. J. Nur.
Biochem. , 1992, 3: 285 —290

Daneil H, Baumann S. A. Physblbgical importance and charad erigtics
of peptide transport in intestinal epithelial cells| M] . EAAP New York:
Publication, 1994, 231 —265

Maria K K, Bamba T. Iron speciation in intestinal concents of rats fed
meal composed of meat and non meat sources of protein and fai| J].

Food Chem. 195, 82: 41—56



EFFECT OF DIETARY SMALL PEPTIDES ON GROWTH PERFORMANCE OF
GRASS CARP, CTENOPHARYNGODON IDELLA

FENG Jian and LIU Dong Hui
(Institute ¢ Aquatic Arimdl, Zhongshan University, Guangzhou 510275)

Abstract: The experiment was conduded to detemine the effect of dietary small peptides on growth performance of grass carp
Ctengharyngodon idella. 450 grass carp( initial weight ca. 3. 70g) were divided into 6 experimental triplicate groups and fed in
aquatic cases(25 grass carp/ 0. 25m°) by a recirculated filtered rearing system maintained for 56 days at 27. 6+3. 1 C. The diets
of control group included in 1% fish meal and test group 1, 2,3, 4,5 included in 0. 25%, 0. 5%, 1% proteir peptides by shrimp
waste, 0. 5% Hydrolyzed fish meal as small peptides and 0. 5% enzymatic casein as three different kinds of small peptides. The
experimental results showed that the survival ratio ( SR) of fish in all expermental groups were similar, but the relative growth ratio
(RGR) , feed conversion ratio( FCR) and protein retention ratio( PRR) of fish in test group 2, 3, 4 and 5 were significantly better
than fish in control group( P< 0.05) . The ratio of apparent digest and protein digest of fish in test groups were reldive higher
than fish in control group, but no significant difference( P> 0. 05) . The ratio of hepatopanareas/ body, bowel/ body, fat in meserr
tery/ body and the amount of fat on hepatopancreas in fish by all test groups were significantly or very significantly lower than corr
trol group ( P< 0. 05) or( P< 0.01) . In the body camposition, content of lipid on all test groups was significantly higher than fish
by control group( P< 0.05) . The feasible anount of proteirr peptides from shrimp waste in diet of grass carp was 0. 5% in diet.
These results indicated that varied dietary small peptides could increase the total amount of small peptides in blood serum and inr
prove the both ratio of apparent digestibiliy and protein digestibility. Accordingly to advance the utilization of dietary protein and
reduce the store of fat in hepatopancreas, mesentery and body, fish fed diets with three kinds of small peptides increased the abili-
ty of nitragen sediment and protein compound in body. Thereby dietary small peptides could affed utilization of dietary protein and
improve the growth perfommance in grass carp. The didary peptides provided not only amino acids as materials of protein conr
pound in fish body,but also adive biologic small peptides whose could pay an positive role on the process of dietary digest and

utilization.

Key words: Grass carp; Nutrition; Small peptides



