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Tab.1 Fomula and nutritional level of the experiment feed (air-dry basis, %)

Groups
Ingredient Groupl Group2 Group3 Group4 Group5 Group6 Group7 Group8 Group9
W heat flour middling 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.3
Fish meal 40.0 30.0 25.0 20.0 15.0 10.0 5.0 0.0 0.0
SPI 0.0 7.4 11.1 14.8 18.5 22.2 25.9 29.6 29.6
B lood meal 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
W heat gluten 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Com gluten meal 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Soy oil 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Sy lecithin 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Fish oil 7.5 8.2 8.6 9.0 9.4 9.8 10.2 10.6 10.6
CeH, FO, 0.0 0.0 0.6 1.2 1.6 2.2 2.7 3.2 3.2
Met 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.26
Lys 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50
Thr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22
Cellulose 0.00 1.90 2.20 2.50 3.00 3.30 3.70 4.10 3.12
Premix 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
Total 100.0 100. 0 100.0 100.0 100.0 100.0 100. 0 100.0 100.0
Crude protein 44.01 43.93 43. 60 41. 96 41.97 42.76 42.13 45.72 46.84
Crude Fat 16. 33 16. 81 16. 20 16. 82 16. 62 16. 21 16. 22 16. 16 16. 26
11, 1.2%, :VCO0.1%; 0.2%; 0.025%; 0. 05%; 0. 1%; 0. 39g/kg
0. 1%; 0.5%; 2. :VE6Omg/kg VK5mg/kg VA 15000 /kg VD, 3000l /kg VB,15mg/kg VB,
30mg/kg VBg15mg/kg VBi, 0. 5mg/kg 175mg/ kg 5mg /kg 1000mg/ kg 2.5mg/kg 50mg/kg  25mg/kg

3mg/kg 15mg/kg 60mg/kg 0.3mg/kg 0. 6mg/kg

Note 1. Pramixl. 2%, including VC 0.1%; Choline 0.2%; Antioxidant 0. 025%; Antimildev 0.05%; Betaine 0. 1%; Mg 0. 3g/kg Vitamin
pramix 0. 1%; M ineral pramix 0. 5%; 2. Vitanin and mineral pramix includes VE 60mg/kg VK 5mg/kg VA 15000 U /kg VD5 3000 U /kg VB,
15mg/kg VB, 30mg/kg VBg15mg/kg VB, 0.5mg/kg Nicotinic acid 175 mg /kg, Folic acid 5mg/kg Inositol 1000mg/kg Biotin 2. 5mg/kg Pan-
tothenic acid 50mg/kg Fe 25mg/kg Cu 3mg/kg Mn 15mg/kg Zn 60mg/kg Se 0.3mg/kg 10.6mg /kg

( 0.90m, 0. 45m) 14 12 :
, 7d , 600 U , 1.5mL ,
, 24h, - 80
(0.5ml/L) , , ( ProCX4, ) : (TP)
9.8—16.2 8. 0mg/L 4 4 (ALB) , (&B) (A G
3.4%, 4 2 , (ALP)
2%, 8 1.5 S\ S8.2 ANOVA
, , 24h, , + (x +
, , 30 , ) ,p<0.05 ,p<0.01
(SGR,
1.3 12 % /d) =100 x (LWt- Lrw,) /t (SR, %) = 100 x
AOAC Nf/ING; =Wt x 10’ /L ¢; (FCR) =F/(Wt-
0 105 , Wo); (WGR, %) =100 x (Wt-W,) /W, TW,
( X 6.25), (g);wt
( ), () ; Nf PN pLt

(550 ) (an); F (9t (d)
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1.57
2 30% (p<0.05), 0.71(p<0.05)
2.1 8
( 2 40% (91%)
( 1.91), , 5% 0% (p<0.05)
, , 30% (p<0.01),
75% (p <0. 05) , (p<0.05), (p<0.05)
2
Tab. 2 Effectsof replacing fish meal with 0y protein iolated on growth perfomance of Hucho taimen
Groups Initial Final weight WGR (%) SGR (% /d) SR (%) CF FCR Ll (%)

weight (@) (9
1 6.2+0.51* 202719 192.73+15.77 191 £0.10° 091 £0.07° 082004 170 +0.15* 17720.26®
2 6.98+0.47°  16.86+0.82% 142.47+24.52% 1.57+0.18% 0.75+0.00%° 0.84+0.05% 2.36+0.19%  1.71+0.16®
3 6.88+0.58°  15.42+0.86™ 125.78+20.97° 1.44+0.23"™ 0.58+0.03®  0.88+0.02%® 3.56+0.86° 1.78+0.12*
4 6.97+0.77%  14®2+1.19° 114 94+1530° 1.36+0.13°  0.39+0.06™ 0.79+0.08% 3.47+0.46* 1.99%0.25°
5 6.97£0.19%  13.79+3.68" 97.37£49.3% 1.18+0.42® 0.25+0.16° 0.96x0.30° 4.26+0.54  1.74%0.18%
6 6.87+0.58%  12.79+0.42% g6.51+7.98% 1.11+0.08%° 0.34x0.0/® 0.78+0.03® 4.38+0.70°  1.90£0.27™
7 6.91+0.47%  1216+0.36° 76.3%+863° 1010007 0.38320.06°® 0.73+0.04  13.13+4.35° 21603
8 6.93+0.53*  10.29+1.12° 49.68+25.55 0.70+0.32"  0.48%0.15° 0.79+0.02® 13.39#281° 249+0.5°
9 6.96+0.55  10.52+2.40* 51L.90+37.31°  0.71+0.43 0.30£0.26® 0.8£010° 1152499 1.99£0.29®

(p<0.05); (p>0.05);

Notes meanswith different letter sperscriptswithin a column are significantly different (p <0.05) , and themeanswith the sane letter Superscripts are not

significantly(p >0.05) ; The sane as belav

2.2 8 , 1 2
( 3) (p<0.05) , 6 8 9
) (p< (p<0.01), 15%
0.05) (p<0.01), (p<0.05) (p<0.05) (p<0.01)
(p<0.01) , 9
3
Tab. 3 Effectsof replacing fish meal with oy protein isolated on body camposition of Hucho taimen (%)
Group Moisture Crude protein Crude lipid Crude ash

1 80. 45 +0.01" 13.30 +0. 09° 4.09 £0.15™ 1.91 £0.03%
2 81. 67 £0.01° 11. 35 +0. 06° 4.67 £0. 25 1.92 0. 15%
3 81.73 +£0.01¢ 11.09 £0. 131 4.65 0. 35 1.89 £0. 04%
4 83. 75 +0. 08° 9.94 +0.32° 3.96 +0. 12% 1.71 +0. 005"
5 82.06 +0.01° 11. 49 £0. 14% 3.87 +0.08%¢ 2.22+0.12°
6 82.29 +0. 03° 11.48 + 0.14 3.66 £0.27° 2.21+0.04°
7 82. 63 £0. 03" 11. 61 £0.07° 4.35%0.26" 2.25%0.17°
8 83.34 +0.02° 11. 01 0. 14° 2.29 +0. 149 2.13+0.024°
9 83.64 +0.01° 13.53 +0. 18° 2.07 0. 09° 2.62 +£0.010°
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2.3 (p<0.05),
0. 05) 7 8
(p>0.05), (p<0.05),
, , (p>0.05) ( 4)
4
Tab. 4 Effectsof replacing fish meal with ©y protein iolated on plasna biochenical indexes of Hucho taimen
Groups TP (g/L) ALB (g/L) QB (g/lL) A G AKP( UI/L) CREA [ mol/L)
1 30.10+3.5 18.50 +1.13° 11. 60 3. 12%° 1.68 +0. 48% 45. 67 £39. 50° 12.73 £6. 70°
2 30.33+3.7 19.07 +1.29° 11.27 £2.47% 1.73£0.27% 9.67 £12. 42° 7.17 £3.15°
3 28.10+3.3 18.07 2. 20° 10. 03 +1.50% 1.81 £0.22% 20. 67 £15. 50% 8.17 +0.98°
4 27.37+1.1 19.30 +1. 85° 8.07 +2.19° 2.53 +0.78° 17.00 +25. 12° 9.80 +8. 15°
5 27.17 0.9 18.03 +1. 65" 9.13+1.93% 2.07 £0.69% 11. 00 +13. 00° 7.60 +2. 607
6 27.20 2.5 17.07 £1.70° 10.13 £1.03% 1.69 £0.13% 12.67 £9.07° 12.33 +6. 40°
7 26.83+1.6 16.97 £1.74° 10. 07 +0. 86% 1.70 0. 24® 44.00 +33. 29" 16.53 +6. 73°
8 27.07 2.3 13.93 +1.10° 13.13 £1. 70" 1.07 £0. 14% 37.67 +24.42° 12.00 +1. 007
9 27.53+0.5 15.90 £3.06®  11.63 £2.56*° 1.45 +0. 587 14.33 +18. 77° 16. 33 +14. 74°
meridionalis) (23.78
3 0.09) g ,
3.1 0 13% 26% 39% 52% 65% ,
13%—39%
, 52% 65%
, (p<0.05) ™
).
, [6, 7] ,
’ 1 (1)
, : ; (2)
(Cyprinus carpiolL. ) 41 (3)
, 1 (Silurus asotus) 1. (4) ()
70% o1 (Paralichthys oliva- ) )
ceus) 45% (101 : el
(] 21 (Epinephlus coioides) )
20% 14%
el 10—35g . ,
3 , , , 39% ,
(p<0.01), (p<0.05) ,
60% 0.1%
(p<0.01) , , ,

(Silurus

(Sciaenops ocellatus)

90%
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#8 (Ictalurus furcatus Le-
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3.2

(p<0.01),
(p<0.05)

, (p>0.05)
26%
(p<0.05) =
on aequifasciata Heckel) ,
50% (p<0.05),

, (201 (Lateolabrax japoni-

[21]

(Symphysod-
35% —

cas)
[19]

3.3

, (p<0.05),
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