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Table 1 Formulation and proximate composition (dry weight) of eight experimental diets /%
Diet no.
Ingredients
T1 T2 T3 T4 T5 T6 T7 T8
Fish meal 61.0 61.0 61.0 61.0 10.0 10.0 10.0 10.0
Soy protein concentrate' 0.0 0.0 0.0 0.0 57.0 57.0 57.0 57.0
Wheat flour 15.0 15.0 15.0 15.0 15.0 15.0 14.7 13.7
Wheat-middlings 12.8 12.3 11.8 10. 8 0.7 0.2 0.0 0.0
Fish oil 6.3 6.3 6.3 6.3 10.4 10. 4 10.4 10. 4
Soybean lechithin 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Vitamin mix* 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Mineral mix’ 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
vC Ascorbic acid(35%) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Choline chloride(50%) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Ca(H,PO;), 0.5 0.5 0.5 0.5 2.5 2.5 2.5 2.5
Taurine' 0.0 0.5 1.0 2.0 0.0 0.5 1.0 2.0
Proximate composition
Crude protein/ % 51.0 51.5 51.9 51.6 50. 6 51.6 52.0 51.2
Crude lipid/ % 11.7 11.7 11.9 11.9 11.8 12.0 11.8 11.9
Ash/ % 14.3 14.1 14.2 14.0 9.6 9.5 9.5 9.2
Gross energy/MJ « kg™! 20.5 20.5 20.4 20.9 20.2 21.1 21.0 21.0
1. ( ), 74.3%, 7.3%; ,
70. 1% 0. 8% ., Fish meal, obtained from Qihao Bio-tech Company (Shandong, China), crude protein, 74. 3% dry matter, crude lipid 7. 3%

dry matter; SPC supplied by Dong Ying Wonderful Vegetable Protein Science and Technology Co. , Ltd. (Shandong, China), crude protein, 70. 1% dry
matter, crude lipid, 0. 8% dry matter.

2. (mg IU/kg ) A ,16 000IU; D3,2 5001U; E ,200mg; K3(MSB),5. Img; Bl,
24.5mg; ,36mg; ,58. 8mg; B6,19. 8mg; B12,0. 1mg; ,198mg; ,19. 6mg; ,1. 2mg; ,784mg, Vitamin
premix (mg or IU/kg diet) : retinol acetate, 16 000IU; cholecalciferol, 2 5001U; alpha— tocopherol, 200 mg; vitamin K3, 5.1 mg; thiamin 24. 5 mg;
riboflavin, 36 mg; pantothenic acid, 58. 8 mg; pyridoxine HCI, 19. 8 mg; vitamin B12, 0. 1 mg; niacin acid, 198 mg; folic acid, 19. 6 mg; biotin, 1. 20

mg; inositol, 784 mg.

3. (mg/kg ) :MgSO, » 7H,0,1 200mg; CuSO, * 5H,0,10mg; ZnSO; + H;O,50mg; FeSO, + H;0,80mg; MnSO, + H,0,45mg; CoCl
(1%) ,50mg; NaySeO3 (1%) ,20mg; Ca(105),(1%) ,60mg; ,8 485mg, Mineral premix (mg/kg diet) ;: MgSO, + 7H, 0,1 200mg; CuSO, « 5H,0,

10mg; ZnSO, « H;0O, 50mg; FeSO, « H;0O, 80mg; MnSO, + H,0, 45mg; CoCl (1%), 50mg; Na,SeO; (1%), 20mg; Ca (103), (1%), 60mg; Zoelite,
8 485mg.

4. : . Supplied by Hubei Qianjiang Pharmaceutical Co. , Ltd.
1.2 18 2 (08:30,18:30),
, 30min, o
s o ( 400 L, 300 L)
24 h, ((38.1940.09g). 1. 0 L/min, 12. 0~

24 ( 3, 18.0°C, 28, 5~32, Tmg/L .
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s 6 , N (Protein efficiency ratio, PER) = (
N ) N o — )/ ;
) (Condition factor, CF, g/cm®) =100 X
—75C . (g)/( ) (em?) ;
AOAC (Hepatosomatic index, HSI, %) =100 X
b2l 105°C (24 h); (g)/ (2);
, TECATOR 1030 (Viscerosomatic index, VSI, %) =100 X
; ; (/ (2);
550°C (16 h), Arcsine .
(Parr 1281, ) o (ANOVA)
( ) ,
1.4 (P < 0.05 , Tukey’s
. . o SPSS 11.0 .
(Specific growth rate, SGR, %/d)= 2
100X [In ( )—In ( )1/ ; 2.1
(Survival rate, SR, %) =100 X 92.59% ~98.15% .
/ ; (P>0.05)( 2).
(Feed intake, FI, %/d)=100X
2
Table 2 Growth performance of Turbot fed various protein sources-based diets with or without supplemental taurine
Initial Final Fl
Diet no. weight/g weight /g /% «d' SGR/% «d! FE PER  Survival/ %
T1 38.19 75.19¢ 0.93" 1. 20° 1.17* 2.29% 98.15
T2 38.19 77.99* 0.87" 1.27¢ 1.27* 247" 94. 44
T3 38.19 78. 73" 0.87" 1. 29 1. 34¢ 2.59¢ 98.15
T4 38.19 83.91° 0. 90" 1.40° 1. 36° 2.58* 94. 44
T5 38.19 45. 86" 0. 44 0.33" 0.47°¢ 0.92°¢ 90. 74
Té6 38.19 52.36" 0. 45" 0.57" 0.79 1. 53 96. 30
T7 38.19 52.81° 0. 49" 0.58" 0. 80" 1. 55 94. 44
T8 38.19 53.35" 0. 50" 0.61" 1.02a" 2.23% 92.59
Pooled S. E. M.! 0.09 3.1 0.05 0.09 0.07 0.133 1. 05
Protein source’ 0. 000 0. 000 0. 000 0. 000 0. 000 0.229
Taurine’ 0.096 0.632 0. 045 0. 007 0.008 0. 832
. 0.799 0.908 0.692 0.177 0. 105 0.536
Protein X Taurine
(n=3), (P < 0.05),

Note: Values are presented as means of triplication. Means in the same column with different superscripts are significantly different from each other
(P < 0. 05).
1.S.E. M. Standard error of means,

2. . One-way or two-way analysis of variance.
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(P<C0.001) JFI.SGR, 3 N
FE PER, ,SPC JFI.SGR.FE (P<C0.001),
PER (P<C0.001), (P>0. 05), ,SPC N
FI (P>0.05), o
SGR.FE PER, s ) ,
2 SGR.FE PER ) (P<
(P<<C0.05), 0.05), o
(P>0.05),
2.2 (P>0.05),
3 ( )
Table 3 Proximate composition (wet weight) of the whole body of Turbot fed various
protein sources-based diets with or without supplemental taurine /%
Diet no. Moisture Crude protein Crude lipid Ash
T1 76. 63 15. 54* 3.82° 3.41
T2 76. 384 15.70* 3.82° 3.40
T3 77, 340 15.13™ 3.51% 3.39
T4 77.96™ 14,81 3.23" 3.92
T5 78.96° 14. 16" 2.43" 3.85
T6 78.49* 14. 49" 2.77" 3.93
T7 78. 23 14.78* 2.89" 3. 84
T8 77.96™ 14.83™ 2. 94 3.84
Pooled S. E. M. * 0.199 0.116 0.12 0. 085
Protein source’ 0. 000 0. 000 0. 000 0.061
Taurine 0.011 0.014 0.116 0. 65
X
Protein X Taurine 0.258 0.234 0. 803 0.58
(n=3), (P < 0.05),

Note: Values are presented as means of triplication. Means in the same column with different superscripts are significantly different from each other

(P <0.05).
1.S.E. M. Standard error of means,
2. . One-way or two-way analysis of variance.
2.3 . 2
, (P>0. 05),
(P>0. 05)( 4, , (P

, SPC (P<C0. 05), <0, 05),

SPC ,
(P>0. 05), ,SPC 3
(P<C0. 001),
SPC . N

(P<C0. 05), SPC (P<C0. 05) ( 2),

(P<C0. 01) , (3] Deng MY (Paralichthys olivaceus) .
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Table 4 Hematocrit and biometric indices of Turbot fed various protein sources-based diets with or without supplemental taurine

Diet no. Condition VSI HSI Total cholesterol Triglycerides

factor /mmol « L! /mmol « L'
T1 3.48 5.70 1,37 3.95° 4. 60"
T2 3.50 5.73 1.58* 4, 31¢ 5.13%
T3 3.55 5.63 1. 44" 3. 34" 6. 89"
T4 3.45 6.09 1.55° 3.71° 8.99°
T5 3.29 5.40 0. 89¢ 1.55¢ 1. 04"
T6 3.27 5.36 0.91¢ 2.08™ 2.39"
T7 3.31 5.68 1.08" 2.01"% 2.90"
T8 3.35 5.90 1,13 2,91 5.86%
Pooled S. E. M. 0. 04 0.08 0. 06 0.215 0. 88
Protein source’ 0.019 0. 180 0. 000 0. 000 0.003
Taurine® 0. 966 0.213 0. 540 0.034 0.076

X

0.920 0.455 0.143 0. 144 0.037

Protein X Taurine’

(n=3), (P <005,
Note: Values are presented as means of triplication. Means in the same column with different superscripts are significantly different from each other

(P < 0.05).

1.S.E. M. Standard error of means,
2. . One-way or two— way analysis of variance.
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Interactive Effect of Dietary Taurine and Protein Sources on Feed Intake
Growth Performance and Body Composition of Turbot (Scophthalmus maximus)

LIU Xing-Wang" ?, MAI Kang-Sen', LIUFU Zhi-Guo', AI Qing-Hui'
(1. The Key Laboratory of Mariculture (Ocean University of China), Education of Ministry, Qingdao 266003, China; 2
Yancheng Evergreen Feed Co. , Ltd, Yancheng 224111, China)

Abstract: A feeding trial was conducted to determine the dietary protein sources and taurine on feed in-
take, growth and metabolism of turbot (Scophthalmus maximus). Eight isonitrogenous and isolipidic di-
ets containing fish meal (FM) or soy protein concentrate (SPC) as protein sources and 0, 0. 5%, 1. 0% or
2. 0% taurine as supplementations were fed to juvenile fish for 8 weeks. Each diet was randomly assigned
to triplicate groups of 18 juvenile fish (38 1940. 09 g). The results indicated that feed intake (FI), the
specific growth rate (SGR), feed efficiency ratio (FE), protein efficiency ratio (PER), hepatosomatic in-
dex (HSID), serum total cholesterol concentration and serum triglycerides in fish fed FM-based diets were
significantly higher than those of fish fed SPC-based diets (P<C0. 05). In addition, carcass protein and lip-
id contents of fish fed SPC-based diets were significantly lower than those of fish fed FM-based diets (P<C
0. 001). SGR, FE, PER, serum total cholesterol concentration and carcass protein content were signifi-
cantly improved with the increase of dietary taurine level (P<C0. 05). Survival, FI, final weight, serum
triglycerides, condition factor (CF) and viscerosomatic index (VSI) were not significantly different among
fish fed the diets containing different levels of taurine (P>>0. 05). In conclusion, the present study indica-
ted that high SPC as protein source would reduce the growth performance of turbot. On the other hand,
supplementing taurine in diets promoted the growth performance of juvenile turbot.

Key words: Scophthatmus maximus L. ; soy protein concentrate; fish meal; taurine; feeding; growth;

body composition



