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%k
( 530004)
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7 , 1 ; 6
, 0.1%( 2000U/g),
2.5% 2.0% 1.5% 1.0% 0.5% 0% 3 , 20 [(1.9+
0.1)g], , 60d , 7
(P>0.05);
(P<0.05); 2 3 4
(P>0.05); 2 3 4
(P>0.05), 5 6 7 (P<0.05) ,
, 40%
S963.73 doi: 10.11693/hyhz20140600168
s , (Madrid et al, 2013; Lalpanmawia et
al, 2014; Rutherfurd et al, 2014)
, (Perciformes) (Cichlidae)
S (Tilapia), s
. , 150
(Chen et al, 40% ,
2013) , )
s (Kaushik et al,
1995; , 1999; Francis et al, 2001)
, 1.1

, 122201-3 s R (VMD), E-mail: fengjian08@163.com
:2013-10-29, :2014-03-06
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1500 s 5% 18:00, R S
420 ) 3min R
(1.920.1)g, 3 , 7 , , ,
21 , 20 , , , 2
1m><0.5m> 1m, 12.0m> , 60d,

3.0m>1.5m

15cm, 3cm
R 1.2
3 b 2
(31.4=%3.3)°C, pH 7.1%0.2, (8.33% ,
0.29)mg/L, (0.5120.02)mg/L, (0.159 2000U/g
+0.03)mg/L, (0.100=%0.011)mg/L 1,
10%—6% , 9:00 NRC (NRC, 1993)

F 1 R ARERFLERL S (%)"

Tab.1 Composition of the experimental diets and proximate constituent (%)

1 2 3 4 5 6 7

(%) 30.00 20.00 20.00 20.00 20.00 20.00 20.00

(%) 48.80 0.00 0.00 0.00 0.00 0.00 0.00

(%) 0.00 69.90 69.90 69.90 69.9 69.90 69.90

(%) 0.00 2.50 2.00 1.50 1.00 0.50 0. 00

(%) 18.8 0.60 1.10 1.60 2.10 2.60 3.10

(%) 1.10 5.10 5.10 5.10 5.10 5.10 5.10

(%) 0.00 0.50 0.50 0.50 0.50 0.50 0.50

(%) 0.00 0.10 0.10 0.10 0.10 0.10 0.10

(%) 0.10 0.10 0.10 0.10 0.10 0.10 0.10

(%) ? 1.00 1.00 1.00 1.00 1.00 1.00 1.00

(%) ¥ 0.20 0.20 0.20 0.20 0.20 0.20 0.20

(%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0

(%) 35.23 35.42 35.34 35.13 35.31 35.16 35.19

(%) 7.63 7.23 7.18 7.25 7.13 7.34 7.56

(%) 5.32 4.85 4.45 4.67 4.75 4.47 4.54

(%) 11.97 12.86 12.32 12.34 12.54 12.74 12.54

(%) 1.94 1.41 1.24 1.17 1.04 0.86 0.77

(%) 0.14 0.59 0.54 0.59 0.58 0.52 0.57

1) 2 ;
2) ( kg ): (32.5% Mn), 50mg; (20.1% Fe), 40mg; (25.4% Cu), 5mg; (22.7% Zn),
90mg; (45.6% Se), Img; (24.8% Co), 3.0mg; (42.5% F), Smg;

3) ( kg ): A, 10000 IU; Ds, 4000 1U; E, 400 IU; Ks, 50mg; , 60mg; N

70mg; , 200mg; ,2.0mg; , 20mg; B2, 0.20mg; , 300mg; , 20mg; C, 300mg; , 400mg
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, ; 2002):
. 2.5% 2.0% (SR, %) = /
1.5% 1.0% 0.5% 0% 6 =100,
, 7 (35.69%) (15.95kJ/g) (FI, g) = - ;
, 1( ) 2( 0% (SGR, %/t) = (InW;—InW;)><100/t;
) 3( 20% ) (FER, %) = (Wy—W;) / FI><100
4( 40% ) 5( 60% . Wi (2); Wt
) 6( 80% ) 7 (&)t (d); FI 5 W 5 W
( 100% ) 0.77% s Wh s Wi
, 12 , ,
, 40 ) ( 6 )
, ( )
AOAC(1990) ,
, , (GB/T 18634, 2009) s
; ( )
, , (Halver et al, 2002):
2.5mm, 65°C , (HSI, %) = W/ W><100; (ISI,
, _20°C %) = Wi/W;><100
> Wi 5 Wh
1.3 s Wi
, 1.4
SPSS19.0
, ) (One-
, way ANOVA) , =+
) , LSD
, Tamhane’s T,
, , 0.05 Duncan’s
; , 75°C , P<0.05
-20°C
) 3 2
2, 6, ) , 2.1
; 3 3 ,
9 , ) ,
, ) 2 2 ,
3 (P>0.05),
2 , 6 , )
) , 1 (P<0.05),
10min ,
, , , ; 2 3 4 (P>0.05),
(Halver et al, 5 6 7 (P<0.05),
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%2 NRSEGMKE. BRE. HEE. HRERENEHNH
Tab.2 The weight, feed intake (FI), survival ratio, specific growth rate (RGR) and feed effectiveness rate (FER) in fish
(8) (8) (%) (%) (%)
1 37.7+10.21¢ 38.83 +2.43¢ 98.33 +2.89 6.24 +0.53° 92.19 +1.32¢
2 26.61 £ 6.94" 31.40 + 4.32° 98.33 +2.89 5.50 £0.55° 78.69 +2.87°
3 28.42 + 8.58° 32.97 +3.87° 98.33 +2.89 5.62 £0.70° 80.44 + 1.84°
4 25.97 +7.82° 30.32 + 4.49" 100 + 0.00 5.42+0.73" 79.49 +3.23°
5 21.58 + 6.43™ 26.54 + 5.34° 100 £ 0.00 4.82 +0.88° 74.14 +4.72°
6 19.74 £ 6.24° 26.65 +3.37° 100 £ 0.00 4.80+0.72° 66.94 +5.73°
7 18.98 + 5.87° 29.87 +5.68" 100 £ 0.00 4.71£0.61° 64.56 + 3.20°
*[E) A A b AN A AR NG P R 1 % R (P<0.05)
(P>0.05); 6 7
s 1 2 3 4 (P<0.05 ,
2.2 6 (P<0.05),
3 (P>0.05);
57 234 (P>0.05)
3 ; ,
s 1 6
(P<0.05), 6 , 6 2.3
(P>0.05)
) (P>0.05) 4
, 2 3 4 (P>0.05)

*3 TUREGRMIKIEN. MRS, RIAERMEHE

Tab.3 The hepatosomatic indices (HSI), intestinalsomatic indices (ISI), viscerasomatic indices (VSI) and fatness in fish

(%) (%) (%) (%)
1 1.68 +0.31 0.51 +£0.34° 8.99 + 0.80° 4.48+0.31°
2 1.61 +0.45 0.56 +0.28" 8.95+1.10° 3.30 £0.38"
3 1.72 + 0.40 0.62 +0.42° 9.71 £ 1.14% 3.50 £ 0.49°
4 1.82+1.37 0.67 +0.56° 9.56 +1.20° 3.48 +0.29°
5 1.65 +0.40 0.88 + 0.60* 10.71 +1.32¢ 3.38+0.17°
6 1.52£0.33 1.14+1.14° 9.88+1.71° 3.51 £0.38"
7 1.67 +0.43 0.92 +0.39° 10.63 + 1.79¢ 3.50 £0.27°

*[F— BB AT AR AR NS FRMRERAT B 2 5 (P<0.05)
4 TRBHGBHEEMEEEFTHS (%) (n1=6)
Tab.4 The main nutrients of fish in the experimental groups (%) (n=6)

(%) (%) (%) (%)
1 69.15 +0.47 18.96 £ 0.63° 5.17 £0.56* 4.67+0.28
2 69.06 + 1.48 17.78 £ 0.75 6.05 +0.47° 4.81 +0.46
3 69.32 + 2.00 18.08 £ 0.70° 5.89 +£0.28" 4,62 +0.39
4 68.29 + 1.26 17.72 +0.38" 6.13 +0.40° 4.40 +0.33
5 69.53 £ 0.58 17.03 + 0.39" 7.08+031°¢ 4.54 % 0.09
6 70.13 £ 1.59 17.43 £ 0.21° 7.75 +0.84¢ 4.53+0.21
7 69.37 + 1.57 17.47 £0.79® 6.92 £ 0.64° 437+0.67

[ —F AT _E AR LA NS TR B3 2 7 (P<0.05)
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, 1 ; 1
2 4 5 6(P<0.05) 2 3 4 56 7 ,
, 1 : 7(P<0.05)
2 3 4 5 6 17
(P<0.05) s 2.5
, 6
2.4 6 ; 1
5 5 2 3 4
N , 7 (P<0.05)
x5 LRRAGBGBENBESENIESE(%) (1=6)
Tab.5 The phosphorus and calcium contents of fish in
experimental groups (%) (n=6) 2.6
(%) (%) 7
1 0.75+0.01¢ 0.26 £0.01° 7 ’ 1
2 0.67 +0.03° 0.21 £0.02°
3 0.64 +0.01° 0.20 £0.01° ’
4 0.65+0.01° 0.20 £ 0.02° (P<0.05);
5 0.56 + 0.02° 0.17 +0.02° (P>0.05); 2
6 0.52£0.01° 0.15 +0.02° 3— 7
7 0.38+0.01° 0.11 £0.02° (2000U/kg ),
[l — BB AT LA A FAR NS TR B % 5T (P<0.05) s
Fo TURFRAGEEHEBPIHESE. SIEMHFAPHUISE. 523 2(%) (n=6)
Tab.6 The phosphorus and calcium contents of fish vertebras and scales in experimental groups (%) (n=6)
(%) (%) (%) (%)
1 16.61 £ 0.23° 7.66 £0.12¢ 10.82 £ 0.11¢ 5.14 £0.25¢
2 15.10 £0.27° 7.25+0.31° 10.24 £0.21° 4.66 +0.12°
3 15.05+£0.18° 7.16 £0.22° 10.39 +0.22° 471+0.21°
4 14.99 +0.24° 7.15+0.17° 10.11 + 0.64% 4.59 +0.35°
5 14.05 £0.51° 6.65+0.36" 9.66 + 0.53" 4.22+0.16
6 13.58 + 0.46 6.14+0.22° 9.37+0.23" 4.17+0.18°
7 12.97 + 0.93° 6.05+0.18° 9.11+0.16" 4.01£0.29"
[ — AT b AN A) AR NS BRI % R (P<0.05)
®7T TUEEHRERBIES5EEHIE2(%)
Tab.7 The phytate phosphorus and phosphorus contents of
diets and feces in experimental groups (%) >
(%) (%)
1 0.14 + 0.03" 1.16 £0.17° , ,
2 0.59 £0.07° 0.43+0.02°
3 0.54 +0.04° 0.28 +0.03" ’
4 0.59 +0.05" 0.25 +0.02°
5 0.58 £ 0.06" 0.24 +0.04° ( ,2011) ,
6 0.52 £0.05" 0.26 +0.02*
7 0.57 £0.06° 0.25 +0.04°
* [ SUEARAT AR bR NS TR B 2 57(P<0.05) ’ ’
3 9
3.1 2
3 4 20% 40%,
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EFFECT OF PHYTASE REPLACEMENT OF MONOCALCIUM PHOSPHATE IN
DIETS FOR GIFT NILE TILAPIA OREOCHROMIS NILOTICUS

FENG Jian, WU Bin, WANG Fei, PENG Qi, CHEN Bin, LI Xiao
(Research Center of Marine, Guangxi University, Nanning 530004, China)

Abstract The experiment was performed to test the effect of using phytase to replace monocalcium phosphate in the
soybean meal diets of GIFT Nile tilapia (Oreochromis niloticus). Seven formulae of diets were designed. Formula 1 was
made with fish meal as the main protein supplement, and the other 6 groups were made with soybean meal as the main
protein source with adding of 0.1% phytase (enzyme activity was 2000U/g), and 2.5%, 2.0%, 1.5%, 1.0%, 0.5%, and 0 of
monocalcium phosphatein diets, respectively. Each diet was triplicated, each with 20 fish [(1.9+0.1)g] reared in indoor
cement pool cage. The experiment lasted for 60 days. Results showed no significant difference in survival rate (P>0.05)
among 7 experimental groups. The effects of growth, feed efficiency, calcium content and phosphorus content of whole fish,
fish scales and vertebral bone, and the fecal phosphorus content of fish meal group were significantly higher than those of
soybean meal groups (P<0.05). In addition, no significant difference was shown in specific growth rate, viscerasomatic
indices, intestinalsomatic indices, condition factor and body approximation components among experimental Formulae 2—
4 (P>0.05), and nor did in calcium, phosphorus content of whole fish, fish scales and vertebral bone (P>0.05), but
significantly higher than those of Formulae 5—7 (P<0.05). Therefore, adding phytase in tilapia diets of soybean meal can
increase effective phosphorus, and reduce for about 40% monocalcium phosphate adding into diet.

Key words Oreochromis niloticus; phytase; monocalciumphosphate; plant protein; calcium and phosphorus
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