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£ 1 KI5 B (1.5140. 16), (25.84+0.2) mg°L s
Tah 1  Compostion of the experimental diets wl% ©O.1010.07) mg"Lﬂ, 0.110
1 5 3 +0.014) mg°L .
10,00 10,00 0.00  10.00 L4
1000 1000 1000  10.00 2 .
3,00 30.00  30.00  30.00 , 6
18.00 1800  18.00  18.00 . ; .
1570  15.70 1570 15.70 O « 5 (Hitachi)
7.50 7.50 7. 50 7.50
1.00 0.75 0. 50 0.00 A
0.00 0.25 0. 50 1.00 ° > :
2.00 2.00 2. 00 2. 00 ,
3.00 3.00 3.00 3.00 , . HPLC
0.20 0.20 0. 20 0.20 X
v 1.50 1.50 1. 50 1. 50 .
) 0.30 0.30 0. 30 0.30 Newman Keuls 5
0.20 0.20 0. 20 0.20 ,
C 0.10 0. 10 0. 10 0.10 ° Dumcan s ’
Cr,0, 0.50  0.50 0. 50 0.50 0. 05, 0. 01.
( )
28.14  28.02 2831  28.22 2
3.23 3.36 3. 14 3.30 21 . .
26.93  27.02  26.41 26. 99
P (kg K) 1763.2  17423.2  1755.9  1771.8 6 d
b b
D (wl%): Ca(HPO,), 61. 71, Nay (HPO,) , 4. 20, (P> 0.05). ‘
NaCl 3. 23, K,S0, 16. 38 KCI 6. 58, FeSO, 1. 07 3. 83,
MgS0, 4. 42, 7SO, 0. 47, MnSO, 0. 033 CuSO,4 0. 022, CrCly ’ 2.
0. 043 KI 0. 022 3 (P<< 0.05 3).
2) (wl%), 2, Vit C 1. 11, Vit. A 0.83 Vit B,
0.22 Vit B, 0. 56, Vit B, 0. 06 Vit K 0. 06 0. 02 Vit B, ’ —
0.012 Vit. H 20. 006 Vit. E 0. 44, 0. 42
3] : g 4.0 K. 8.0K, 16K 05% 1% ¢ 3.
k2 W& G IKE Fk ey AR k3 BZuFoseAaRE FEER,
Tab 2 Analyse values of shrimp protein-peptides % PHE B ARGk R
Tah 3 The relative growth rates, survival rates
50. 12 156 feed modulus and pwotein resewation rate in fish
4.28 2.88 1 2 3
Q035 4.43 Je .73 370 376 3.7
31.48 416 lg 638"  6.63 7.4  7.34
5.94 1.65 I 27t L4 L4 L68
2.46 2.78 1% 100 100 98. 7 98.7
0.20 3.01 2.26°  2.03*" 1.8 1.89"
1% 19.67°  20.17°  25.71"  25.46"
40. 51 D (P
o7 <009
3.61 = X 100%;
0.96 _
1.38 = < < 100
n6 0.32 - .
n3 2.16 N )

= X 100%
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Tab. 4  The rates of hepatopancreas /body, bowel/body, lipid

in mesentery /body and lipid in hepatopancreas on fish
y P! patop:

1 2 3
w(C 1% 234 1.9 1.75 1. 47
wC /% 12.16* 10.58*"  9.47° 9, 72"
wC 1% 3,960 245" 1.45° 147"
w( )I% 11.49" R 36 4.5° 457"
D
(P<< 0. 05), (P<< 0.0D
2.3
, .
; ;
2.3 (P<<0.05).
, (P> 0.05).
k5 X B E & AR R I Fe
FIA R R, RWHAE
Tah 5  Compose of body and rates of apparent digest,
protein digest on fish
1 2 3
13.63  13.49 12. 53 14.13
7. 44" 6.76" 5.95 6.40"
2.54 2.41 2. 44 2.60
75.95 7628  71.87  75.06
.72 7604 7739 78.12
75.55 7732 78.93  78.70
D
(P<< 0. 05), (P<< 0.0D
2.4 .
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Tah 6 Ca B Mg and peptides in blood plasma on fish
1 2 3
[(mmol °T, 1.93 1.97 2. 10 2.17
[tmmol°L™")  3.86*  4.84" 7.28"  6.21"
[tmmol°L™"  1.35°  L67 1.8 211
- a a b b
A0 X Uv2 0oLy 14 412 17 854 26 288 26 311
D
(P<< 0.05).
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The Effect of Small Peptides from Shrimp Waste in Diet on Growth
Performance of Grass Carps Ctenopharyngodon idella

FENG Jian', GAO Lingz, LIU Yongjianl, TIAN Li ia', LIU Dong fwi' s LIANG Gui yi@l
(1. Institute of Aquatic Economic Animal, Sun Yat sen University, Guangzhou 510275, China;
2. Department of Analysis, 1st Hospital of Sun Yat sen University, Guangzhou 510089, China)

Abstract: Three hundred grass carps with (3. 74 0. 23) g were used in an experiment, the effect of small peptides
from shrimp waste in diet on growth performance of grass carps Ctengpharyngodon idella . The grass carps were divided
into four groups and fed in 4 triplicate aquatic cases (25 grass carps 0.25 m®) for 56 days. The diets of contwol group
and test group 1, 2. 3 included 0%, 0.25%, 0.5%, 1% small peptides from shrimp waste. The experiment
indicated: (D the relative growth rates (RGR), feed modulus (FM) and protein reservation rate (PRR) on grass
carps, and the calcium, phosphor, magnesium, total peptides in blood semum in test groups were higher than that of
control group, especially in test group 2, 3 (P<Z 0.05); @the feasible amount of small peptides fom shrimp waste
appending in diet of grass cap was 0. 5%. These results indicated that small peptides from shrimp waste could improve
the rates of apparent digest and protein digests increase the total amount of small peptides in blood circulation and the
sadiment of nitiogen in fish body, reduce the store of fat in hepatopancreas and mesentery, accordingly to advance the
utilization of amino acids in diet.
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