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Effects of complete fish meal replacement by rice protein
concentrate with or without lysine supplement on growth
performance, muscle development and flesh quality of blunt
snout bream (Megalobrama amblycephala)
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Ingredients (g/kg)

Fish meal

Rice Protein
Concentrate

Soybean meal
Rapeseed meal
Cottonseed meal
Fish ol

Soybean oll
Wheat flour
wheat bran
Cellulose
Microcapsule lysine®
Crystalline lysine®
Ca(H,PO,),

Salt

Premix®

Diets

FM RPC MRPC CRPC
50 / / /

/ 48,5 48,5 48.5

180 180 180 180

240 240 240 240

160 160 160 160
199 19.8 19.8 19.8
19.9 19.8 19.8 19.8

230 230 230 230
45 45 45 45
23.2 24,9 20,6 22.6

/ / 4.3 /

/ / / 2.3
18 18 18 18

4 4 4 4

10 10 10 10



MESRE

FM RPC MRPC CRPC
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1 AR BT R F 2.

FM RPC MRPC CRPC
Initial weight (g) 107.43 + 1.32 108.55 + 0.92 106.85 + 0.72 10875 + 1.06
Final weight (g) 249,60 + 2.42° 219.13 + 218" 239.15 + 6.19° 234.78 + 5.15%
Weight gain (%) 132.53 + 4.01° 101.85 + 1.50" 12388 + 6.83° 115.83 + 3.36™
SGR (% day 1) 1.51 + 0.0%° 1.26 +001° 1.44 + 0.06° 1.37 £+ 0.03®
FCR' 1.96 +0.07° 2,52 + 0.08° 228 + 0.06™ 232+0.12®
FI (g fish ! 56 days™)® 4,60+012 4,56 +0.08 4,54 + 006 4,67 +0.08
PER® 1.68 + 0.05 1.31 + 0.04° 1.44 + 0.04™" 143 + 009"
Nitrogen retention (%)’ 32.23+117° 25.39 + 0.85" 27.60 £ 0.55" 27.70 £ 1.57®
Energy retention (%)” 25.79 + 1.00° 21.02 +0.82° 2287 +£0.38" 2215+1.23"
HSI (%)° 1.47 £ 0.07 1.27 + 007 1.33 + 0.02 140 + 0.05
VS (%) 10.41 +0.25 8.99 + 0.38 949 + 0.44 9.65 + 0.69
CF (%)% 2.27 £0.02 203+013 2.25+ 003 227 +0.04
Survival rate (%) 95.00 + 3.19 91.67 £ 1.67 90.00 + 4.30 91.67 £ 5.00




2EE MR NERREE

Initials

Whole-body composition (g/kg)

Moisture 801 + 0.52
Crude protein 136 + 1.12
Crude lipid 271+ 2.20
Ash 355+ 1.82
Energy (MJ/Kg) 485+ 0.12
Essential amino acids (g/kg)
Threonine 621+0.12
Valine 633+ 009
Methionine 342 +0.13
lsoleucine 572+0.11
Leucine 104 +0.08
Phenylalanine &.02 +£0.06
Lysine 11.7 £ 0.09
Histidine 2.84 +£0.04
Arginine 2.53 + 0.07

FM

716 £1.21
168 £ 1.81
84.9 £ 3.22
315+161
749019

214+ 014
2.82+014
6.03 £ 0.25
963012
174+ 023
2.07 £ 007
20.1 £ 0.32
7.25+011
122+ 020

RPC

717 £0.51
166 +0.92
86.7 £ 6,12
312+ 1.08
7.28+011

8.93+£0.03
2.52 £0.02
5.87+017
9.37 £0.04
162 £ 0.06
8.80 £ 0.05
19.5 £ 0.07
7.09 £0.24
120+ 0.07

MRPC

709 £ 113
167 £ 071
89.5+7%1
345+ 063
729 +£016

8.94 £ 0.04
2.57 £0.04
588 +0.16
9.34 £ 0.08
16,9 £ 0.05
879 £0.05
12.6 £ 0.10
714 £ 0.09
11.9 £ 0.06

CRPC

707 £ 3.74
168 + 2.60
90.6 £ 2.80
348+141
7.38+£011

8.99 £ 0.07
9.62 £ 0.09
579 +£0.26
9.33+£0.13
169+ 0.11
873+0.10
19.6x0.21
702+017
12.2+0.07
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Initials

Monessential amino acids (g/kg)

Aspartic acid
Serine
Glutamic acid
Glycine
Alanine
Cysteine
Tyrosine
Proline
SEAA®
ENEAA®
vaAd

13.7 £ 0.12
6,20 + 0.08
20.1 £0.23
134 +0.12
10.2 + 0.07
1.40 £+ 0.11
431012
812+ 015
62.3+1.23
77.5+0.60
140+ 1.20

FM

215026
8.40+012
30.3+044
%.30 £ 0.08
121 +012
024 £012
681 +0.11
622 +0.17
101 £+ 1.50
95.6 + 112
196 + 2.60

RPC

20.9 £ 0.07
8.1% £ 0.06
295+0.12
929 £0.43
119+ 0.18
093012
6.57 £ 0.06
6.20 £ 0.25
78.0 £ 0.16
93.5+0.94
192 + 0.96

MRPC

20.8 £ 0.09
818 £ 0.04
294 +0.15
%20 £ 0.13
11.8 + 0.09
021 +0.09
6,65+ 0.12
602 £0.12
98.0+022
3.0+ 071
191+ 0.93

CRPC

208+ 0 20
822004
29.6+017
7.49 + 011
11.9+ 010
095+ 015
671+ 014
6,30 £ 0.04
981+ 0.76
538 +0.24
192 +1.10
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Frequency of fibres (%)
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Hardness
Adhesiveness
Springiness
Cohesiveness
Gumminess
Chewiness

Resilience

MERZ . RhETE. s8iE. BEERME. BATE. MHWEJI. RIET

FM

58679 + 6,90
-92.35+1.02
038 +0.01
0.30+0.02
14962 + 18
5747 £ 7.49
011+ 001

RPC

626,09 + 21,92

-6.47 + 038
0.36 +£ 001
0.31+001

205,12 £ 21,2

7488 +894

0.12 +£0.01

MRPC

572.79 + 28.54

-7.92+152
0.35+0.01
0.32 £+ 0.01

161,49 + 235

65,79 £ 7.16

0.11 + 0.02

CRPC
599.11 + 14,42
-11.70 + 248
0.34 £+ 0.01
0.29 001
146,21 + 20,7
50.86 +£ 9,23
0.11+001



5 LR REN S H AR E PO
A& = WREREH. &K, 24h)/5H)pH

FM RPC MRPC CRPC
Muscle content 703,96 4,71 &74.77 £ /.40 690,28 £ /.50 592.99 £ 2.43
(g/kg)
Collagen (g/kg) 2.62+012 247 £ 009 293015 5.49 £ 0.07
Cooking loss (%) 1531 +0.13° 17.43 + 0.54" 15.78 + 0,26 14,59 + 0.20™
pH 24 hr 6.53 + 0.06 649 + 007 6,50 + 0.08 6,50 £ 0.05

postmortem
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Tenderness

@H% % Fishy smell
z H_‘}g Juiciness

ﬁjé [Eli Umami

Odour intensity
5.00

A

Whiteness

Shininess

Taste intensity

FM

RPC MRPC ——CRPC

Colour intensity
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