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Abstract: A series of growth experiments was conducted to examine the effect of dietary protein on protein systhess parameters
[ protein synthesis rate (Ks), protein degradation rate ( Kd) and protein accumulation rate (Kg) and protein deposition efficiency
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(PDE)] in musde and hepatopancras of topmouth culter, Erythroculter ilishae ormis Bleeker juveniles by using brown fishmeal as the
protein source in formulated diets. Tested fish with initial weight ( 12. 84 £0.60 g wet weight) were fed 5 isoenergetic(20 MJ* kg™
gross energy) and the same relativity of essential amino acid balance experimental semi- purified diets containing different protein
levels (31.04% , 35.51% , 40. 89% , 46. 62% ,50. 33% dry matter ) in 5% increments. And five isonitrigenous (40% protein) and
isoenergetic(20 MJ* kg™ ! gross energy) and different relativiy of essential amino acid balance experimental semi-purified diets with
soybean protein replacing 0% ,13. 5%, 27% , 40. 5% , 54% of fih meal protein were formulated. After 8 week trial, The results
showed that with increasing dietary protein level, specific growth rate was significantly nfluenced by dietary protein levels ( P <

0.05) . Specific growth rate of the fish fed the 40.89% protein diets was significantly higher than that of the fish fed 31. 04% and
35.51% protein diets ( P< 0.05), but there was no significant difference from that of the fish fed the 46. 62% and 50. 33 %
protein diets (P> 0.05), Effect of dietary protein levels on protein accumulation rate in musde followed the similar pattern as that of
hepatopancras, protein accumulation rate in musce and hepatopancras in fish fed the 40. 89% protein diets were 2. 13% ¢ d™'
respectively. The specific growth rate of the fish fed the 40. 89% protein diets was sgnificantly higher than that of the fish fed 31. 04%
and 35.51% protein diets ( P < 0.05) , but there was no significant difference from that of the fish fed the 46. 62% , 50. 33% protein
diets ( P> 0. 05) . Protein synthesis rate (Ks) and protein degradation rate ( Kd) in white muscle ncreased with the increase of
dietary protein level ( P< 0.05), protein increase in white muscde was much more due to the increase of K's than Kd, the muscular
protein deposition efficiency (the proportion of growth to synthesis) had a maximal value in optimistic dietary protein level. When the
replacement level for fish meal protein with soybean protein was 13. 5%, 27%, 40.5%, there were no significant difference in
specific growth rate among the diets compared with control group( P> 0.05) , and were significantly higher than specific growth rate in
fish fed wih 54% replacement of soybean protein (P < 0.05) . Replacement of fish meal by soybean cake also affected significantly
the protein accumulation rate (Kg) in white muscle( P< 0. 05). When the replacement level for fish meal protein with soybean
protein was 40.5% , there was significant decrease of Kg compared with control group( P < 0.05). When the replacement level for
fish meal protein with soybean potein was 54. 0% , there was significant decrease of K's compared with control group( P< 0. 05) . In
white muscle, increased replacement level for fish meal protein with soybean protein did not change PDE (P> 0. 05). With the
increase of replacement level for fish meal protein with soybean protein, worse EAA balance decreased gradually with the growth, but
the change of EAA pattern in diets did not affect PDE of white muscle.

Key words: Erythroculter ilishagommis; dietary protein level; soybean protein; protein turnover; muscle; hepatopancrease
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Tab.1 Formmlation and proximate chemical composition of the diets in the experiment
of effect of dietary protein level on protein tumover % dry matter
(%) dietary protein level 30 35 40 45 50
(% DM) ingredients
fish meal 38. 81 45.28 5175 58.22 64. 69
fish oil 2.29 1.9 1.67 1. 36 1.05
corn oil 2.29 1.98 1.67 L 36 1.05
choline chloride 0.5 0.5 05 0.5 0.5
dextrin 47.83 41.6 35.37 2. 14 2.91
vitamin premix 1 1 1
mineral premix 2 2 2 2 2
mone-basic calcium phoshate 0.5 0.5 0.5 0.5 0.5
cellulose microcrysalline 2.77 3.15 3.53 3.91 4.19
binder 2 2 2 2 2
(% DM) proximate composition
crude lipid 7.96 7.8 8.19 808 7.97
crude ash 7.96 8. 81 9.52 10. 40 12. 00
crude protein 31. 4 35.51 40. 89 46. 62 50. 33
(KJ* kg™ 1) calculated gross energy 19. 59 19.71 20. 01 20. 20 2. 13
(g* MJ™ 1) protein/ energy ratio 15.84 18.02 20. 44 23.08 25.00
EAA relativity of EAA balance 0.7348 0. 7348 0. 7348 0. 7348 0.7348
(23.639.5 17.2kJr g™ ') ter 2

Notes: Dietary energy was calculated based on the energy of protein, lipid and carbohydrate( 23.6,39.5,17.2 kJ*g™ 1)1 the same as table 2

2
Tab.2 Formulation and proximate composition of diets in the experiment of effect
of replacement of fish meal by soybean cake on protein tumover % dry matter
(% protein) 0.0 13.5 27.0 2.5 54.0

replacement of fish protein by soybean protein

(%DM) ingredients

fish meal 51.75 44.77 37.78 30.79 23. 81
soybean cake 0. 00 11.30 22.6 33.90 4.2
fish oil 1.67 1.79 1.90 2.01 2.13
corn oil 1.67 1.79 1.90 2.01 2.13
choline chloride 0.5 0.5 05 0.5 0.5
vitamin premix 1 1 1
mineral premix 2 2 2 2 2
mone-basic calcium phoshate 0.5 0.5 0.5 0.5 0.5
dextrin 35.37 29.46 24.76 20. 06 15. 36
cellulose microcrydalline 3.53 4.9 5.06 521 5.38
binder 2 2 2 2 2
(%DM) proximate composition
crude protein 40. &9 40.79 40.43 41.20 41. 8
crude lipid 8.19 8. M 7.76 7. 80 7.84
crude ash 9.52 9.31 8.59 7.87 7.02
(kJ* g7 Y calculted goss enery 20. 01 20.02 20. 04 20.22 20. 42
(g* MJ™ 1) protein/ energy ratio 20. 4 20.38 20.17 2.37 20. 48

EAA relativiiy of EAA balance 0.7535 0.7610 0. 7224 0. 6007 0.6771
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1.5
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Tab.3 Effect of dietary protein levels on growth of E. ilishaef ormis

(9

o -1 o -1
dietary protein iezoei }ir(l);llial mean final mean . ( % d” 1) mL(lZle (]l)rot)ein he}nto(pcimias)pmtein
hody weight body weight specific growth rate growth rate arowth mate
31.04 12.9740. 55 B.OEL A 1.71£0.08% 1.72%1. 15¢ 1.81%0. 08
3. 51 1296%0.65  35.600%2. 13 1. 8040, 045CP 1.91£0. o4 1.97%0 04
40. 89 12.66%0.48  39.15+0.86 2. 2%0. 9™ 2. 13%0. 08° 2.13%0.09°
d6. 62 13.0740.57  B.#4+1.34 1. 940, 054% 2. 4 %0. 07 2.11%0.05°
50.33 12.79%0. 47 37.56£0. 60 1. 920, (5% 2.00£0.01* 2.10£0.05*
(P<0.01), (P<0.05

Notes: Means in a column with a different superscript captical letter indicate difference at P< 0. 01, which with a different superscript letter are

different at P< 0. 05. The same below
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, 50. 33% &
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0.571 0. 688
Ks Kd
Ks Kd

(P> 0.05)
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PDE (P< 0.05) (P>0.05, 5)
40. 9% PDE 54.0% 24 SGR
31. 04% (P< 0.05), (P< 0.01) Kg
(P> 0.05) (P< 0.01),

2.3 #h Kg SGR ,
40. 5%
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40. 5% , #4SGR 0. 01) Kg
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Tab.4 Influence of dietary protein level on white musde and hepatopancreasprotein turnover of E. ilishad ormis

(%) dietary protein kevel

31.04 35. 51 40. & 46. 62 50. 33
white muscle
Ks(%+d™ ") 7.36%1.27° 8.13E1. 66 8.45%0. 58 9. 80%+0.99® 11. 59 %1. 37
Kd(%<d™ 5.64%1.37" 6.22%1.63" 6.32%0. 30 7.75E1.02% 9.58%1.38°
PDE( %) 23.90%5 41 24.08 £4. 05 25.25%0. 84 21.03%2 59 17.49%2. 23>
he pat opancreas
Ks(%+d™ 1 21.89%2. 54 21.07%2.61 20.27%2.45 20.46%1. 48 20.18%1.86
Kd(%+d™ ) 20.07%2.47 19.10%2.64 18.14%2. 46 18.35%1.52 18.09%£1.91
PDE( %) 8.31%0. 70" 9.49% 1. 29% 10. 62%£ 1. 46 10.34F0. 89" 10. 46X 1. 152
5 &
Tab.5 Effect of replacement of fish meal by soybean cake on
growth of E. ilis haeformis
. (8) (8) ol od-
rep]a('izr?enlt)rz}efl?il meal itial mean final mean (%ed”!) ml(JZCiedP’ (il)ein he}nlo(pbﬁl(ia ])pmlein
2| b 2] S > e ol . . : ) «C " 2 b S ]
protein by soybean protein body weight body weight — specific growth rate growth rate growth rate
0.0 12.66£0.48  39.1510.86  2.02740. 09** 2 1310. 08** 2 1310. 09"
13.5 12.86%£0.77  40.70%2.93 2 06%0.05™ 2. 1410. 08* 2.17%0. 05
27.0 2.87£1.08  39.56%1.97  2.01F0. 07 2. 06%0. 06** 2.19£0.07*
40.5 13.08%£0.80  38.17%1.45 1.91 0. 06Mk 1. 87£0. 038 2 0910. 06%
54.0 12.79%0.80  34.91%1.52 1. 8110478 1.74%0. 088¢ 2.05%0. 05
2.4 #h (P< 0.01), 0. 999
. 0. 980, Kd Kg %01 SGR
%8 Ks Kd (P< 0.01), 0. 998
(P< 0.05 ©6) Ks Kd 0. 978 ’ ,
. PDE
) 54%
o - 1
, Ks 1 1.68%*d Kd ’ Ks Kd
1.3%-°d" ", PDE , PDE Ks Kd
(P> 0.05)
2
Ks Kd PDE
(P< 0.01), - 0.946, - ’ (P> 0.05)
0. 946 Ks Kg #4 SGR
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Tab. 6 Influence of replacement of fish meal by soybean cake on white muscle
and hepatopancreas protein tumover o E. ilishaef ormis
(% )
replacement of fish meal protein by soybean protein
0.0 13.5 27.0 40.5 54.0
white muscle
Ks(%+d 1) 8.45%0. 58° 8. 43+1.18 8. 1510. 70® 7.2510.69% 6.77%0. 49
Kd(%=d™ ") 6.32%0. 30° 6.29%1.18* 6.0910. 67 5.3910.69% 5.0210. 54
PDE( %) 25.25%0. &4 25.67%3.43 25.38%1. 81 25.80%2.45 25.88%2 62
hepatopancreas
Ks(%+d™ ") 20.27%2. 45 21.17%2.58 22 36%2.23 2. 84%0. 46 23.34%2 00
Kd(%+d™ " 18. 14%2. 46 19.00%2.63 20. 18%2.29 20.76%0. 4 21.29%1.96
PDE( %) 10. 62£ 1. 46 10.39%1.57 9.82%1.32 9.1240.20 8.79%0.59
Kd PDE (P<Q1)

3.2

Notes: Means in a rank of Kd and PDE with a different superscript letter indicate difference at P< 0.1
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