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x1 HRRABEAIREFAR% )
Tab.1 Formulas and chemical composition of trial diets (% dry matter)

1 2 3 4
18 12 6 0
23 25 27 29
17 21 25 29
19.56 19.56 19.56 19.56
11 11 11 11
5.25 5.25 5.25 5.25
0.75 0.75 0.75 0.75
0.75 0.75 0.75 0.75
! 3 3 3 3
2 15 15 15 15
0.15 0.15 0.15 0.15
8 0.03 0.03 0.03 0.03
0.01 0.01 0.01 0.01
(%)
(% DM) 27.92 27.81 27.59 27.62
(% DM) 3.94 3.91 3.84 3.76
(% DM) 5.93 5.95 5.99 6.11
1. (mg or g /kg diet): KCI, 200mg; Kl (1%), 60mg; CoCl,- 6H,0 (1%), 7mg; CuSO4- 5H,0, 14mg;
FeSO4: H,0, 400mg; ZnSO,4- H,0, 200mg; MnSO4- H,0, 80mg; Na,SeOs- 5H,0 (1%), 65mg; MgSO,4- 7H,0, 3000mg;
Ca(H2P04),- H,0, 20g; NaCl, 136mg; , 5.84g
2. (mg or g /kg diet): B1, 12mg; , bmg; Bs( ), 6mg; B12, 0.05mg;
Ks, 5mg; , 100mg; Bs( ), 30mg; , 35mg; , 2mg; , 0.06mg; A, 25mg;
D3, 5mg; E, 40mg; C, 500mg; , 150mg; , 14.09g
3. - 50% 50%
, 1 , —20
40 , 80 1.4 MERZE
d1.5 60 : 1.4.1
-15 105 ,
1.2 HAFNER '
(Oreochromis niloticus>< 0. 6.25 '
, (550 )
alreus) ’ " (AOAC, 1995)
4.2240.09 '
( )9 1.4.2 (GPT)
( 400L) 30 .
5 (GOT) (SOD, superoxide
, 4%—8%, dismutase) ,
8:00 12:00 17:00
1 , 1.4.3 (LZ)
1/3 8 (28.6 (Ellis, 1990)
+07) , pH 7.264-0.3, (6.20+ 0.2mg/ml (Micrococcus lysodeikticus,
0.6)mglL, (0.06:0.007)mg/L Sigma ) 100pl 1.9ml ,
13 HRE% 0.5min  4.5min (530nm)
, 1 , 3 min 0.001
; 3
; 3 , 2h, 1.5 HELE

10000r/min 10min, SPSS 11.0 for Windows
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(one-way ANOVA), 22 WEBIEBEARNHEW
, Tukey :
P<0.05 3
2 RBER 18 12%
& h X - 6% (P<0.05)
0 HES KN
21 FFFEERNARFA KR HH (P>0.05)
2 2 ,
(P>0.05)
0 ~ 1/,
(P<0.05) 18% 23 X MBI SR 0
(P<0.05); 12%
4 GPT GOT
(P<0.05), 6% (P>0.05) (P<0.05) SOD Lz
) SOD Lz
(P<0.05) 100% (P<0.05)
100% (P>0.05)
18% 6% 3 i
(P<0.05); 12%
(P<0.05) 18% 12%
(P>0.05),
6% (P<0.05) (18% 12%)
2 HRSEARFERLER( + )
Tab.2 The experiment results of different groups (means=S.E)
1 2 3 4
(9) 4.22+0.052 4.23+0.024 4.24+0.017 4.23+0.014
(9) 29.86+0.34° 27.2840.16 " 26.134-0.03 ™ 25.06+0.34 °
607.28=14.91% 545.5746.46 ° 516.9942.14 ™ 491.6145.96 ¢
(SGR) 3.490.039° 3.33%0.015°" 3.252-0.058 ™ 3.1740.018 ¢
(PER) 1.56+0.08 ° 1.53+0.07 ® 1.3524-0.03 1.25+0.03 ¢
(FCR) 2.0540.027 2.1440.020 ® 2.252-0.044 ™ 2.3740.044 °
(%) 100 100 100 100
3 , (P<0.05) =
(9)- (9)]><100/ (9 (%/d) = (INW—InWo)/d>< 100, W,
(9), Wo (9) (%) = (9)><100/ (9 = ()
)
®3 BRTEKFZNN T LKA RIRME( + )
Tab.3 Effects of different soybean diets on body composition of the tilapia (means=S.E)
1 2 3 4
9.310.30 9.47+0.29 9.4420.09 9.65%0.17
1.9240.04 2.16=+0.14 2.06=%0.07 2.040.10
(%) 9.72+0.26 9.75+0.14 9.47+0.12 9.72+0.21
(%) 29.31+0.25 30.3940.85 30.23%0.37 30.3620.21
% ) 56.78+0.42 56.14+0.57 54.5440.21" 52.57+0.09 ¢
(% ) 25.69+0.72 26.2540.68 28.77+0.81 28.4140.73
(% ) 3.48=+0.03 3.52+0.06 3.52+0.22 3.55+0.16
3 (P<0.05) (VR) =
(9)/ (9)>=<100 (Hs1) = )4 (9)><100
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x4 BRIAAKFEHESBM)XN FFEEMBEFFFREINTME
Tab.4 Effects of different soybean meal (SBM) levels on the activities of glutamic-pyruvic transaminase (GPT), glutamic-oxalacetic
transaminase (GOT), superoxide dismutase (SOD) and lysozyme (LZ) in serum (means=S.E)

U/mi
(GPT)(U/100ml) (GOT)(U/100ml) (SOD)(U/mI) (U/ml)
1 (SBM 18%) 41.2+1.6° 75.642.4° 66.242.8° 108.5+3.2
2 (SBM 12%) 52.84+1.8° 86.744.3° 57.8+1.9° 1124512
3 (SBM 6%) 60.621.72 93.6+5.2° 55.942.3° 103.5+3.7 °
4 (SBM 0%) 90.3%3.2° 135.24+135°" 26.54-0.8"° 66.724-1.6°
3 . (P<0.05)
1 6%1

(Francis et al, 2001; Rinchard et al, 2003; Ma et al,

46% : 2005) ,
52%

Davies  (1990) , 15% 0% , SOD Lz
FM/SBM, , 58%
Lim
(1998) , Burrells  (1999) ,
31% 50% , ,
, 42.6% , (Oncorhynchus mykiss)
Ma  (2005) Krogdahl (2000) ,
, 30% (Salmo salar L.)
Robinson  (1989) , :
15% Blom (2001) , ,
6 1
Cheng  (2002) , 10% , GPT GOT
58% GPT GOT ,
Mbahinzireki ~ (2001) '
(Barros et
’ al, 2002)
, T4 (Ma et al,
. 2005), (Burel et al, 2000a)
Robinson(1991) ,
(Burel et al, 2000b)
Barros  (2002) : -
, 50%
z £ X B
( AOAC (Association of Official Analytical Chemists), 1995.
) Official methods of Analysis of AOAC International.

Vol.l. Agriculture Chemical; Contaminants, Drug. 16th
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edn. AOAC International, Arlington, VA, 69—78
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EFFECT OF SOYBEAN MEAL REPLACEMENT BY RAPESEED-COTTONSEED
COMPOUND ON GROWTH, BODY COMPOSITION AND IMMUNITY OF
TILAPIA OREOCHROMIS NILOTICUS><0O. AUREUS

LIN Shi-Mei, MAI Kang-Sen, TAN Bei-Ping
(The Key Laboratory of Mariculture (Ministry of Education), Ocean University of China, Qingdao, 266003)

Abstract Driven by market high pricing, low-priced feedstuff for aquiculture are sought and tested. This
study evaluates the effect using less-expensive rapeseed-cottonseed combo feed mixed with formally used
soybean meal (SBM, whose price has been rising in recent years) for juvenile tilapia Oreochromis niloticusxO.
aureus [(4.22+0.09)g] in different combinations. Soybean-based (the control, Diet 1) and rapeseed-cottonseed
combo (rapeseed : cottonseed = 1 : 2) were tested at equal nitrogen and caloric basis. The combinations include
the replacement of soybean meal at 6% (Diet 2), 12% (Diet 3) and 18% (Diet 4) with the combo, respectively. The
4 experimental diets were formulated to contain 28% crude protein on an isocaloric basis. Each diet was randomly
fed to triplicate tanks of the juvenile three times a day at 4%—8% of wet body weight for 8 weeks. The activities

of glutamic-pyruvic transaminase (GPT), glutamic-oxalacetic transaminase (GOT), superoxide dismutase (SOD)
and lysozyme (LZ) in serum were assayed at the end of the experiment. The results showed that the best
performance in terms of specific growth rate (SGR), relative weight gain ratio (RWGR), feed conversion ratio
(FCR) and protein efficiency ratio (PER) were shown by the Diets 3 and 4. The 4 parameters were affected
significantly by soybean-free diet (P<0.05). No significant differences were observed in dry matter, whole body
moisture, protein, lipid and ash among 4 diet groups (P>0.05). The relative weights of viscus and hepatopancreas,
and liver fat did not change significantly (P<0.05). GPT and GOT activities of the juvenile tilapia serum in
no-soybean treatment are significantly higher than that of other 3 groups (P<0.05). However, SOD and LZ
activities in no-soybean groups are significantly lower than that of the other groups (P<0.05). The results show
that rapeseed-cottonseed combo may be included in the diet up to 52% as a substitute for SBM.

Key words Tilapia, Soybean meal, Rapeseed meal, Cottonseed meal, Growth, Immunity



