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1
1.1
( )
(1)
, 90°C 2h,
3000r/min 10min , 105°C
()
Gilberg (2011) ,
) , 60°C 6h,
s 3000r/min 10min
, 85°C 1h , ,
3.39
HPLC 2—7 Cu-Se-
phadex G10 FAA
85.6%
1.2
1000 (Oreochromis niloticus > O. aureus)
270, (1.7%0.1)g
, 9 (7 , 3 ),
30 , Im><1m><0.5m s
15cm 3cm s
12Zm><3m>1.5m
, 1/3 L:D=
12h I 12h ( 3,
1 ), (33.1=%2.6)°C, (8.59=x

0.28)mg/L, pH 7.1220.08,
(2.002:0.04)mg/L,
(2.7120.18)mg/L

(0.6620.01)mg/L,
(0.0302:0.003)mg/L,

, 2 1
8:00 13:00 18:00 3,
7%—5%
1, 63
1.3
L,
: (
) I ) 2
( ) 3

NRC(1993) ,

40 R s
15ml‘n N 650C s
-20°C
F 1 I8 BREBFEE S 9 (%)"

Tab.1 Composition of the experimental diets and approximate
analysis (%)
1 2
20.0 20.0 20.0
10.0 10.0 10.0
15.0 15.0 15.0
25.0 25.0 25.0
20.0 0.0 0.0
0.0 23.0 0.0
0.0 0.0 26.4
4.6 2.7 1.3
3.1 1.0 0.0
» 1.0 1.0 1.0
) 0.2 0.2 0.2
0.1 0.1 0.1
1.0 1.0 1.0
(%)( )
9.15 9.35 9.09
36.93 36.87 36.72
1.63 1.51 1.50
+ 1.08 1.01 0.96
5.50 5.41 5.59
9.09 8.60 10.46
7.00 6.88 6.70
K 31.36 31.83 31.31
? (MI/kg) 1639 16.46 16.57
1) 2
2) ( kg ): (32.5% Mn),

50mg; (20.1% Fe), 150mg;
(22.7% Zn), 150mg;
(24.8% Co), 3.0mg;

(45.6% Se), lmg;
(42.5% F), Smg;

3) ( kg ): A, 50001U;
D3, 340001U; E, 2001U; K5, 50mg;
60mg; , 15mg; , 200mg; , 2.0mg;
B2, 0.20mg; , 50mg; , 20mg;
300mg; , 400mg;
4) =100 ( % + % +
%);
5) (MlJ/kg) = ><23.6 + ><39.5 +
<17.6

(25.4% Cu), 15mg;

, Smg;

% +
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1.4 W/ W><100; (ISI, %) = Wi/ W>=<100
» Wi (8); We
) (2); ¢ (d); FI ;P (%o); W
; ; s W s Wh s Wi
> ; 1.5
3 3 , SPSS19.0
9 ) )
; (One-way ANOVA) , +
AOAC(1990) , LSD
; Anderson (1984) , Tamhane’s T,
R 0.05
s 835-50 Duncan’s , P<0.05
(
Finnigan Trace MS 2
, 2.1
3 6 )
18 , , , ) )
, , 100%
(Halver et al, 2002): 2 (
(SR, %) = 1),
>=<100; (FI, g) = ; ( ),
(SGR, %/t) = (InW; InW;)><100/t; ( 2),
(FER, %) = (W; W;)/FI><100; (HSI, %) = (P<0.05)
*2 FRFHEWERE. HEERKEMERYE
Tab.2 The feed intake (FI), specific growth rate (RGR) and feed effectiveness rate (FER) in fish
(8 (& (& (%/1) (%)
1.70=20.04 29.03%2.19 31.38=%0.75 4.51=%0.18a 87.13%+2.67a
1 1.712%0.00 29.87%2.45 31.01=%*1.53 4.54=%0.19a 90.74=%3.83a
2 1.70%0.04 23.82=*1.75 30.41=%1.13 4.20=%0.16b 72.79=%3.15b
(P<0.05)
2.2 ( 1) ( 2)
3 2.3
(P>0.05)
£3 RBEAEOMNEIEN. ML 4
Tab.3 The viscerasomatic indices (VSI), Hepatosomatic (P>0.05)
indices (HSI) and intestinalsomatic indices (ISI) in fish
(%) (%) (%) ( 1)
8.8940.69 1.63%+0.30 1.4020.46 ( 2)
1 8974079  1.65024 114048 2.4
2 9.4740.88 1.7720.36 1.3320.60 5

(P<0.05)



3 12 (Oreochromis niloticus > O. aureus) 605

T4 THRAGEGHEKRKS. BF. EARSKR?EE%)
Tab.4 The contents of moisture, lipid, protein and ash in fish (%)

"(ki/g) 2 (I/g)
75.0620.84 14.9740.02 7.06%0.63 2.79%0.12 7.5940.36 50.6940.29
1 74.8342.98 15.11%1.34 7.13%&1.00 2.75%0.11 7.66£0.42 50.6840.98
2 75.8540.72 14.5740.34 7.20%£0.62 2.78%0.12 7.46x0.31 51.2240.30
(P<0.05) 1) (kl/g) = >=23.64 >39.54; 2) /g =
/
17 ( , ), 2.5
9 8 (9 5 ,
, 14.4%, 17 ,
, 0.9% 9 7, 10
, 8.5%, , 7.6%, 6 ( 6) 25.5%,
, 2.1% 9 Cl16: 0 , 14.8%;
45.6%, (E/TA) 46.2%, 74.5%:

(E/NE)  0.86
%6 FLIRHE A KAEE P AETER LLBI(%) (n=5)
Tab.6 The ratios of fatty acids in fish body (%) (n=5)

(P>0.05), 1 5
( 1) ( 2) Cl4:0 4.7140.63 4.96+0.45 4.89+0.71
C15:0 0.85+0.18 0.97+0.22 0.99+0.14
#5 KWEMASNEKEERPREEMRILHI%) (=5 ClO-0 13204165 15034187 15217123
Tab.5 The Ratios of amino acids in fish body (%) (n=5) Cl7:0 0.72+0.10 0.78+0.09 0.80+0.13
1 2 C18: 0 3.93+0.56 3.98+0.44 4.02+0.39
9.56+0.15 9.51+0.16 9.49+0.12 C20:0 0.55+0.08 0.59+0.12 0.52+0.06
4.71+0.11 4.67+0.10 4.66+0.15 C22:0 0.23+0.05 0.28+0.03 0.26+0.07
14214021 14324024  14.30+0.14 SFAY 26.19+0.83 26.59+0.69 26.69+0.78
8.03+0.15 8.08+0.12 8.02+0.16 C16 : 3n-3 0.70+0.10 0.65+0.07 0.64+0.11
6.54+0.09 6.67+0.15 6.61+0.17 C20 : 4n-3 0.56+0.07 0.52+0.13 0.59+0.08
0.84+0.08 0.88+0.09 0.86+0.05 €20 : 5n-3 9.65+0.94 9.26+0.88 9.48+0.94
3.16+0.14 3.09+0.08 3.15+0.11 C22 : 6n-3 9.12+0.76 9.09+0.85 9.04+0.67
5.96+0.20 5.87+0.16 5.89+0.18 Sn-3 19.93+0.68 19.52+0.54 19.75+0.47
(NE) ~ 53.01+0.11  53.09+0.07  52.98+0.12 C18:2n-6 11.24+1.05 11.14+0.89 11.22+1.13
5.10+0.10 5.18+0.19 5.14+0.21 C22: 6n-6 9.12+0.85 9.08+0.94 9.06+0.75
4.51+0.07 4.46+0.14  4.55+0.12 S n-6 20.36+0.93 20.22+0.91 20.28+0.95
4.41+0.17 4.48+0.13 4.43+0.08 C16 : n-9 7.34+0.46 7.56+0.77 7.49+0.81
7.45+0.13 7.51+0.16 7.49+0.13 C18 : n-9 19.72+1.02 19.55+0.83 19.84+1.22
4.06+0.12 4.14+0.19  4.09+0.18 €20 : n-9 3.46+0.41 3.28+0.50 3.37+0.28
8.40+0.18 8.48+0.10 8.43+0.06 C22 . n-9 5.68+0.47 5.89+0.71 5.75+0.52
2.05+0.06 2.01+0.11 2.08+0.08 > n-9 36.20+0.64 36.28+0.80 36.45+0.71
6.59+0.17 6.65+0.12 6.56+0.16 S n-3/3 n-6 0.98+0.07 0.97+0.63 0.97+0.63
2.90%0.14  2.88+0.17  2.9240.17 MUFA? 36.20+0.64  3628+0.80  36.45+0.71
(E) 45.47+0.13  45.79+0.15  45.69+0.10 PUFAY 40.2940.86 39.7740.78 PPy
E/NE" 0.86+0.04 0.86+0.06  0.86+0.0.04 (P<0.05)
1) SFA ,2) MUFA ,3) PUFA

(P<0.05) 1) E/NE
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36.2%, C18: n-9 , 19.7%; Colnago, 2010; Pereira et al, 2012; Chowdhury et al,
(PUFA) 40.3%, 2013)
C18: 2n-6 , 11.2%, C20:
5n-3 C22: 6n-3 9.4% >
8.8% S 1n-3/3n-6 0.98,
0.34 >
(P>0.05), ;
( 1) ( = ! »
2) >
6000 ,
3 9
50 s
(P>0.05),
. 2012. -
’ 2011 2012 . R
) 25(6): 22—25
> S R , 2006.
(P<0.05) 3 , , 20(4): 18—20
,2013.2012 2013
+ , 49(4): 7—10
’ s R , 2004.
’ , 28(5): 505—509
2 3
s , 2005a.
NRC(1993) ’ ,29(1): 20—25
s s , 2005b.
> ,29(2): 222—226
, , , . 2011,
(Halver et al, 2002; Ali et al, 2007; Trung et al, 2011, , 15(4): 231—
Otter et al, 2012; Arnalds, 2013; Liang et al, 2013) 236
, 2012. , 34(3):
’ 42— 44

( , 2004, 20053a,
b), (Poullain, 2009;

Ali M, Rahman S, Rehman H et al/, 2007. Pro-apoptotic effect of
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EVALUATION OF TWO PRODUCES FROM BYPRODUCT OF TILAPIA AS
REPLACEMENTS OF PERU FISH MEAL IN PRACTICAL DIETS OF JUVENILE
TILAPIA (OREOCHROMIS NILOTICUS>< 0. AUREUS)

PENG Qi, WANG Fei, WU Bin, YANG Li-Ping, ZHANG Yu-Qing, FENG Jian
(Center of Marine Research, Guangxi University, Nanning 530004, China)

Abstract Evaluation of two produces from byproduct of tilapia as a replacement of Peru fish meal in practical diets of
Juvenile Tilapia (Oreochromis niloticus>O. aureus) was studied with traditional aquaculture experiment. The three
formulated practical diets were isonitrogenous (33.8%) and isoenergetic (16.5MJ/kg) and Peru fish meal, enzymolysis
small peptides and fish meal from byproduct of tilapia were added in control diet and test diet 1, 2 respectively. There were
three replicate groups in each experimental diet group and there were 30 fish [initial weight (1.7020.03)g] in each
replicate group. The experimental results showed that special growth ratio (SGR) and feed conversion ratio (FCR) did not
differ significantly between fish fed Peru fish meal diet and fish fed small peptides from byproduct of tilapia diet (P>0.05),
but fish fed fish meal diet from byproduct of tilapia diet showed poorer SGR and FCR significantly than fish in above two
groups during the experimental period (63d) (P<0.05). No significant difference in carcass’s moisture, protein, lipid, ash
contents, ratio of amino acids and fatty acids were found among fish fed the three diets (P>0.05). Therefore, Results
indicated that Peru fish meal in practical diets of juvenile Tilapia could be replaced by small peptides from byproduct of
tilapia completely, but not by fish meal from byproduct of tilapia.

Key words Tilapia; fish meal; small peptides; replacement; nutrition



