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(FSR) (Fractional degradation rate, 3, , 171
FDR) ( FSR) RNA RNA
(Fractional growth rate, FGR) (3 ,

1
Tab.1 Formulation and chemical composition of experimental diets
Group I il i v \ VI
Fish meal 4.5 3 16 12 7 7
Soybean meal 475 47 15 0 47 4
Rapeseed meal — 10 30 18 10 10
Cottonseed meal 19 3 - 19 6 6
Brewers dried yeast — 7 — — — —
Maize 6 - - — — —
Wheat middling and red dog 14 15 15 16 15 15
Rice bran — 6 8 — 6 6
Wheat bran 5 5 12 1 5 5
Rapeseed oil 2 2 2 2 2 2
Premix 1 1 1 1 1 1
Ca(HPOy) » 1 1 I 1 1 1
Lys 0.44
Md 0.10
Tle 0.15
(%) Crude protein’) 31.12 3126 31 2 31.35 3107 3107
FAA 2 0 7071 0.7259 0. 7409 07512 0. 7827 0. 8231
Relativity of EAA equilbriam
) :2) 10 FAA 10 FEAA 2 FAA
EAA [8 ,EAA [2]
1.4 ) ( )= pacity bg RNA/ mg )L
(IWi- TnWi) x 100/ 76( %/ d); Wi~ Wi 15 Duncan
(g),76 2)
(FGR) = (InPf- InPi) x 100/76(% / (p< 0.05)
dy;Pi Pf 2
(g), ( )
( ) 2.1 EAA
3) (FSR) = Sh/Sa x z
1440/ 30 % 100( % / d)"*'; Sb, Sa VB V> V> I 1> 1
Phe Phe ( dpm/ Hmol) ; 1440 EAA ’

VI(0.8231)> V ( 0.7827)

> IV (0.7512) >

min/ d; 30 (min) 4)
" 111 0. 7409) > 11(0.7259) > 1 (0.7071) EAA
(FDR) = FSR- FGR(%/d) 5)
(Krw, ) RNA MooV VI
" Krwa = FSR/( RNA/ V(p< 0.05),
Pro) (mg /Pg* RNA*d)  6) FAA

( PRE, Protein retention efficiency) = FGR/FSR X
100(% ) 7) Cs, Proetin Synthesis Ca
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Tab.2 Growvth performance of grass carp at different diets
Groups I I 1 \Y \Y% VI
gl bodywe(]_:; 64 613. 4 64.814.6 65.0%4 1 64 1£2.9 64.0%5.7 63.4%3.5
® 164. 615 1° 186 418. 0! 200. 2£9. 6 208.6£8.7° 216.2E18. 6" 27.2%10. 1
Final body weight
(%1 d)
Specific gravth rte 1.2330. 09° 1 39%0. 13 1. 480 06° 1 52%0. 11" 1 0%0.05 1 810. 122
Fmdimaii/ ) 180 0£10.3 210.3£20 1 27.3£10.7 222 5%19.5 23%.7£25 1 244.1%17 4
(¢8) +0 02l + d +q ¢ +0. 06¢ + b +0.07°
Food comversion rate 0.56%0.03 0 5810 05 0. 61 £0 02 0.63 0. 06 0 6410.05 0 67£0.07
3 EAA
Tab. 3 Protein tumover rate in muscle and hepatopancreas of grass carp fed the diets of different EAA pattem
Groups I Il I v \4 VI
FGR%/d L. 17£0. 13¢ L. 3%0 07 1.43%0 15° 1. 47t0. 08" 1.55%0 11" L 6410. 06
Muscle FSR%/d 5.40%0.21¢ 6. 2310 32 6. 6010, 27" 6 78£0. 50 7 26%0. 45° 7 75%0.38°
FDR% / d 4.23%0.19¢ 4 @0 15 5.17 0. 19be 531%0.34b 5.7110 28 6 11£0.27
PRE% /d 21.66%£1.56 21 34£2.38 21.67%1 & 21.68%3. 12 21.35%3.21 21 16%2.01
FGR%/ d 1.29%0. 16 1 437%0.09° 1.61%0. 18 1 62%0.20 1. 68+0 07 1 83%0.13°
Hepatpa FSR%/d 13. %0 5 14. 750 65 16 89%0.6" 16. 910 7° 17. %1 02 18. 91+0 89
nereas FDR%/ d 12 33£0.32¢ 13. %0 3% 15 2810.4 15. 9£0 4 16. 01 £0 59 17. 8t0 66'
PRE%/d 9.47%10 2 9.69£0.36 953%0.16 9.58 10 42 9 50%0.19 9.68%0.45
2.2 EAA (PRE) (p> 0.05),
3 . FGR, FSR, EAA .
FDR : Vb V> V> IIb 1> 1 ( )
FAA 1 (1) , FAA ,
(FGR) )
(FSR) (FDR) FAA R ,
) : Yior =
3.7487x— 1.3991(r= 0.9445), Yrsr = 18. T34x — 23 (Cs)
7.4771(r= 0.9597), Ymr= 14.985x - 6.078(r= (Kgrna)
0.9625); Yrcr= 4.2788x— 1. 6545 4 R
(r= 0.9399), Yrsr= 43. 262x— 16. 207(r= 0. 9315), (Cs) V> V> IV> 11 11>
Yrpr= 38. 983x— 14.553(r= 0.9303) (2) I, EAA ,
(3) ;
FGR, FSR, FDR (Krna)
EAA (p> 0.05) EAA R
(Krna)
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4 (Gs) (Krwa)
Tab.4 Protein synthess capacity and protein synthesis efficiensy in muscle and hepat pancreas of grass carp
Groups I II 11 v A VI
Cs 5.61£0.384 6. 24%0 274 6. 89 10. 33be 6.98%0.29¢ 7. 76£0 42 8 2%0.56
Muscle Kpna 0.96X0 08 1.00£0.05 0 9%6£0.04 01977 1101 01947 0107 01897 0106
Cs 11352 0141 111372 0 61¢ 141317 01 39¢ 141707 0181¢ 151287 ol 2° 171047 063
Hepatopancreas  Kpya 11207 A 05 11127 0108 11187 0104 111572 A 03 1167 1101 11117 0108
5
3 (Krna) ,Cs  RNA 31
Krna R RNA
311 EAA 85% )
Gs
( RNA ) . (Krna)
[5]
2
, , EAA
, RNA
[5.10]
2
5
, EAA , (5]
, 313
FAA ,
(FSR) (FGR) :
; L FSR  FGR FDR,
2
2
312 EAA
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EFFECT OF DIETARY ESSENTIAL AMINO ACID PATTERN OF
THE GROWTH AND PROTEIN TURNOVER OF GRASS
CARP ( CTENOPHARWGODON IDELLLUS)

1UO Li', YE Yuan2l'v?, LIN Sh2Mei' and LI Qin'
(L Fishaies College, Southwest Agricdliural Uhesity, Chongging 400716 2 Agricuiurd college, swhou wnwersity, Suzhou 215006)

Abstract: By changing type and proportion of ingredients and supplying amino acids, sk dietary EAA patterns are designed, in
which Dietary , , , , and  respectively are in 0. 7071,0. 7259, 0. 7409, 0.7512,0. 7827 and 0. 8231 relativity of
EAA equilibrium. The purpose of the experimental desin is to study effects of dietary EAA balance on the growth and praein
synthesis and degradation in muscle and hepatopancreas of grass carp. Results show that: 1. The balanced EAA pattern enforce
growth of grass carp and transfomation of feeds. 2. The balanced EAA pattern can inarease protein synthesis and degradat ion
rae (FSR, FDR) and fractional protein growth rae (FGR) of muscular organism and hepatopanareas, but following the change
of EAA pattern in diets, protein retention efficiency (PRE), that is FSR/FDR, and translational efficiency of protein synthesis
(Kpya) didn. t show significant diference. 3. For the muscular orginism, relationships between FGR FSR FDR and relativity of
EAA equilibrium is: Ypgr= 3. 7487x— 1.391 (1= 0.9445), Ygp= 18. 734x— 7.4771 (r= 0.9597), Yipr= 14.985x -
6. 078 (r= 0.9625), respectively. 4. For the hepatopancreas, relationships between FGR FSR FDR and relativity of FAA
equilibrium is: Yrcr= 4. 2788x— 1. 6345 (r= 0.9399), Yisp= 43.262x— 16.207 (r= 0. B315), Ymr= 38. 983x— 14. 553
(r=0.9303) respectively. 5. In the six dietary EAA pattens, FSR and FDR in the hepatopancreas are remarkably higher than
in the muscular orginism. 6. The balanced EAA pattern can stimulae a positive protein growth, partially attributing to increased
protein synthesis capacity, greater difference between synthesis and degradation.

Key words: Protein turnover; EAA pattern; muscle; Hepatopancreas; Geengharyngodon idellus



