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Tab.1  Composition of the experimental diets( % )
1 2
Ingredient Control group Test group 1 Test group 2
Wheat meal by product 10 00 10. 00 10.00
Wheat bran 10 00 10. 00 10. 00
Soybean meal 30 00 30.00 30.00
12002 1+21; : 2004 03-20
(23)
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1 2
Ingredient Control group Test group 1 Tes group 2
Rapeseed meal 18 00 18.00 18.00
Root of malk 1570 15.70 15.70
Crude rice bran 750 7.50 7.50
Peru fish meal 050 0.50 0.50
Casein Q50 0.00 0.00
Enzymatic casein 0 00 0.50 0.00
Acidolysic casein Q 00 0.00 0.50
Soybean oil 2 00 2.00 2.00
Zeolite meal 300 3.00 3.00
Choline 020 0.20 0.20
M inerals pranix 1.50 1.50 1.50
Binder Q30 0.30 0.30
b Vitamins premix Q20 0.20 0.20
C Ascorbic acid phosphate ester Q10 0.10 0.10
Cr203 Q50 0.50 0.50
ta Minerals pramix( % ) : Ca( HPOy4) 2 61 71, Nay(HPOy4) 24 20, NaCl 3.23, K504 16.38, KCl 6 58, F&804 1. 07, Citric acid ion 3. 83,
MgS044. 42,7nS04 0. 47, MnSO4 0 033, CuSO4 0. 02, CiCl, 0. 043, KI 0 22 b Vitamins premix (% ) : Inositol 2.22, Ve 1 11, V5 0 83, Vi
0.22,Vip 0.56,V 0 06, Vi 0 06, Folic acid 0. 02, Vg 0. 012, Vpp0. 006, Vi 0. 44, Cellulose 94 42 ¢ : 17 1)/g, 34 2)/g,
6.9]/ g Digest ble energy: Protein= 17. 1)/ g, Lipid= 34. 2]/ g, Cathohydrate= 6. 9)/ g
1.3 3, ,
0. 5%
, 12 0.5% , ,
0.5% g 00 16: 00 HPLC(HP)
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75 , 2
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0.25m , 3 SAS ,
1/3, 56d 14h, 0. 05
26.7%3.1C,
7.35 £ 0.36mg/L, pH7. 3 0.4, 0.39 £
0.28mg/ L., 1.51 0. 16, 5.8+ 21
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Tab. 2 The relative growth ratio( RGR) , survival ratio( SR), feed conversion ratiol FCR) and protein re ention ratio( PRR) in fih
(g) (g) (%) (%) (%)

Group IBW FBM RGR SR FCR PRR

Control Group 3.75%0 18 6.41%0.36 L2710 140 100 2 26%0. 182 19. 671 47
1 Test group 1 3.77£0 13 7.40%0.29 1.72£0 100 100 1 8&5%0.200 25.91%2 650
2 Test group 2 3.73%0 16 6.6110.27 1. 3810 13 100 2 29%0.07° 19. %6t 1. 08"
: (%)= / x 100, (%)= ( - )/
/ x 1005 = /( - )3 (%)= ( - )/

Notes: Values with different small superscript letters within same column are significantly different( P< 0.05). Survival rate( SR) % = (the number of fish at
the end of test the number of fish at the beginning of test) x 100: Relative growth rate( RGR) % = ( Initial body weight( FBW) — Final body weight
(IBW) ) /IBM % 100; feed conversion ratio( FCR) = Total amount of feed fed fish/ (FBW — IBW) ; protein retention ratio( PRR) = ( FBM of body protein—
IBM of body protein) / total anount of feed protemn fed fish.

2.2 , 6 , 2 1
2 , (P< 0.05), ,
4 (3
3
Tab 3 The body weight of fsh & varied period
Group 0 2 Week 4 Week 6 Week 8 Week
Control group 3.75%0. 18 4 24%0.12 4. 7410 4 5 53%0.21° 6.41%0.36
1 Test group 1 3.77%0. 13 4 37%0.15 5010 19 6 10£0. 24 7 40£0.29
2 Test group 2 3.7310. 16 4 20%0.08 4. 6810 17 3 60%0.19° 6.6110.27

Values with different small superseript letters within same column are significantly different.

2.3 (P<005) (P<on 2
, 2 1 1 5%
4 (%)
Tab.4 Theratio of hepatopancreas/ body, viscera/ body, 1ipid in mesentey/ body and the wntents of lipid i hepatopancreas on fish( %)
)
Group Hepatopancreas/ body V sceral body Lipid in Mesentery/ body Content of lipid in epatopancreas(wet)

Control group 229%023 11 9%%a 78 3.76+0 54 10 9+1.53
1 Tes group 1 1.88%0 36 9.65+ 1. 16b 1.44+ 0. 2B 8.08+ 1 01b
2 Tes group 2 2.39+ 0 41 12 15+ 1.43b 3 94+ 0.63a 11. 04+ 0 72a

Notes: Values with different superscript small letters within same column are significantly different; Values with different superscript capital letters within same cok

umn are significantly highly different

2.4 : , 2

(P 0.05( 5
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Tab.5 Body composition and ratio of apparent digest(ADCd) , protein digest (ADCp) on fish
Group Protein Fat Ash Wat er ADCd ADCp
Control Group 13. 56 £0. 21 7.39%0.11* 2 46%0.06 75.99%1. o4 74 2%3.17 75 2%£5.03
1 Tetgoupl  13.347%0. 24 6 8310, 16> 2 340.08 76.10%0. 6 77 8%5.22 77 2%6.33
2 Test group 2 13.43%0. 15 7.28 X0 06a 2 40%0.09 76.01%0. 2 75 4%£5.33 75 41£4.48
3
2.5 2 (P< 0.05)
6 ,
, 1
6
Tab.6  Contents of Ca, P,Mg and small peptides in blood serum in fish
Group Ca mmol/1 P mmol/ 1 Mg mmol/ 1 Total peptides1(®x Uv?/ 100H1
Control group 1.83%+0 48 391£0.89 1.35%0. 21* 16874 £3798"
1 Tes group 1 1.92£0 38 4 3%t0 67 2.35%0. 58" 24224+ 4012
2 Tes group 2 1.88+0 4 3 80£0.70 11567 01 19* 153127 3312°
3
3 2
(FAA)
015% ,
(80% ) s (FAA)
(80% , ,
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EFFECT OF SMALL PEPTIDES FROM CASEIN ON GROWTH AND FEED UTILIZATION
IN JUVENILE GRASS CARP CTENOPHARWGODON IDELLA

YU Hui"?, FENG Jian', LIU Dong2Hui' and LIANG GuRYing'
( 11 School ¢ Life Sciences, Zhongshan University, Guangzhou 510275; 21 Arimal Science Depariment, Foshan Unversty, Foshan ~ 528231)

Abstract:225 grass carps of 31747 0123g were used in an experment, the effedt of small peptides on growth perforance of grass carp
Ctengpharyngodon idella IThe fish was divided into three diet goups and reared in 3 triplicate aquarium( 0125m’) with 25 fishes in
each aquarium for 56 days.The diets of test group 1,2 and control group included in 015% enzymatic casein( small peptides and aver2
age lengh of peptides 2198), 015% acidolysic casein( free amino acids) and 015% casein. The result showed that the relative growth
rates( RGR), feed conversion ratio( FCR) , protein efficiency ratio( PER), contents of magnesium and small peptides in blood plasma on
fish in 015% enzymatic casein group were significantly higher than those in 015% casein group and 015% acidolysic casein group
(p< 0105) 1These resulis indicated that small peptides could mprove the ratio of apparent digestion and protein digestion and inarease
the total amount of small peptides in blood circulation and the retention of nirogen in body, accordingly reducing the store of lipid in
hepatopancreas and mesentery, and to advance the utilization of protein in diet.

Key words: Ciengp haryngodon idella ; Small peptides; Nutrition; Growth



