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Tab.1 Comparison of muscle structure characteristics and physicochemical properties of Oncorhynchus masou

n=3; X+SD
- - Ffid 7 landlocked
#&#7 indicator WyER migration — — - -
=A%FR triploid %E breeding JE#%E non-breeding
fifi £ /N hardness 0.326+0.043° 0.276+0.022" 0.276+0.022 0.238+0.022°
%24 71/N fracture 0.30140.000° 0.338+0.000° 0.301+0.000° 0.263+£0.000"
ZHB J1/N adhesive force 0.077+0.003° 0.038+0.005° 0.074+0.003° 0.077+0.004°
BT4J) J7/N shear force 2.972+0.006" 2.296+0.004% 3.234+0.005¢ 3.535+0.001¢
P gumminess 0.191£0.000° 0.204+0.000¢ 0.1950.000° 0.197+0.000°
P E 1 cohesiveness 0.635+0000° 0.542+0.000° 0.649+0.000° 0.747+0.000¢
pH 6.400£0.100" 6.233+0.208° 7.033+0.058° 6.533+0.058°
%7K 11/% water-holding capacity 6.913+0.724° 8.416+0.410° 6.079+0.775° 6.359+0.199°
e AT EAEAS W) AR B 3R s 41 0] 22 5 Bk 2 (P<0.05).
Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).
K2 DHRARBENARISELE
Tab.2 Comparison of the apparent properties of meat on Oncorhynchus masou
n=3; X +SD
~ N 570 landlocked
845 indicator R migration — £ 22
=5 triploid PEH breeding JE#£E non-breeding
¥ lightness 46.57+1.56" 48.14+0.95" 54.77+1.71° 53.91+1.95°
Z1 ¥ redness 22.95+0.24° 26.68+0.43°¢ 12.02+1.58* 10.65+1.26%
¥ yellowness 27.17+1.01° 27.17+1.01° 26.32+0.81° 23.83+0.34°
4 1T/ chromaticity score 27-29 28-30 20-22 21-23
e FATEEEAS R L AR bR 41 1] 22 7 i 2 (P<0.05).
Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).
R 3 : 2
NN 22 MAERAERRSLER
R R RN . y
R 12 3 A1, SO RIS fa L AR 1D ALK 23
AR S TR Y ot PRIV ;
A B EEBE B AR B R A R E AR A
2 & Sl 2 4 o9 & (P<0.05); ALK R 1 FIOREL B 4375 i 760 dh 2 vy
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TRESERI R = A5 . S H MIAERE T 41(P<0.05).
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Fig. 2 Fresh meat samples of Oncorhynchus masou
a. Migratory group; b. Triploid group; c. Breeding group; d. Non-breeding group.
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Tab. 3 Comparison of muscular nutrition of Oncorhynchus masou

n=3; X+SD
b s s S Pt landlocked
b indicator I migration =5 triploid #HH breeding JE¥EH non-breeding
IKS3 /% water 5.46+0.31° 7.11£0.26° 5.56+0.04° 5.73+0.05"
HMLZE 11/% crude protein 77.74+2.0° 49.76£1.37" 57.68+7.53" 66.67+0.50°
HMLAE N /% crude fat 6.01+0.19* 29.34+0.99¢ 20.24+0.27° 16.49+0.83"
MUK 53 /% crude ash 7.13£0.92° 4.79+0.27° 4.77+0.10° 5.57+0.20"
W FEATEEE AR R AR B3R 4L 25 57 3 (P<0.05).
Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).
4 DHRAKBENATESERAMILE
Tab.4 Meat amino acid composition of Oncorhynchus masou
F8¥5 indicator ER] migration — i) landlocked
=% triploid #H breeding JE¥EH non-breeding
AR Lys 7.27+0.06° 7.66£0.06° 6.70£0.01° 5.70£0.04°
*RAMR Met 1.33+0.10° 1.10+0.02° 1.17+0.02° 0.98+0.05"
SRR Arg 4.28+0.07° 3.14£0.03" 3.18+0.03" 3.70+0.01°
*+ 2] R His 2.14+0.05¢ 1.80+0.05° 1.57+0.02° 1.31+0.02°
**ILER Leu 4.02+0.07¢ 3.43+0.04° 3.59+0.02° 3.28+0.03"
*RILER e 2.50+0.09¢ 2.15+0.04° 2.19+0.02° 1.89+0.02°
BN R Phe 2.40+0.05° 2.29+0.02¢ 1.61+0.03" 1.8140.11°
*HPREM Thr 7.03+0.06° 7.18+0.04° 5.97+0.04° 5.94+0.02°
*+ R Val 2.77+0.10° 1.71£0.10° 1.59£0.01° 2.09+0.02°
*RAHIR Asp 14.04+0.05° 15.310.04¢ 13.96+0.04° 13.39£0.02°
*RAMR Glu 12.03+0.02¢ 10.66+0.04° 11.6+0.01° 10.08+0.05"
*H&R Gly 6.94+0.10° 5.99+0.18° 5.79+0.01° 6.14+0.02°
*NER Ala 3.04+0.03° 2.30+0.01° 3.2440.02° 2.28+0.03"
4%z Pro 1.2640.04° 1.41+0.07° 1.65+0.02¢ 1.06+0.03*
2254 Ser 2.79+0.20¢ 2.19+0.04° 1.86+0.04° 2.44+0.01°
MR Cys 1.40+0.02¢ 1.08+0.06° 1.2240.01° 1.1540.03°
%R Tyr 2.01+0.08¢ 1.75+0.08° 1.86+0.03° 1.46+0.02°
BEILR TAA 77.25+0.29¢ 71.15+0.09° 68.75+0.02° 64.70+0.03°
WTREIER EAA 36.05+0.04¢ 34.26+0.09° 34.59+0.02° 31.89+0.02°
fiE R Z FEFR DAA 33.74+0.11¢ 30.46+0.08° 27.57+0.10° 26.70+0.07°

TE: SR UL IR, T BRI, [RIAT A A ) AR B R 4L 1) 22 57 B 35 (P<0.05).
Note: * indicates delicious amino acids; ** indicates essential amino acid. Different superscript letters in the same row indicate significant
difference between groups (P<0.05).
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WHERER . KMEmR. A8k, w24, 52
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001 i 75 R ek 5 78 L 9 KRR R £ WL 1R g D T L
AP R ER 5. Kl R ZAR MR TS S5 b
WRBR IR . 4 PP REFI R R Al 8 Fh 2 ANy
FIURE TR o ol J 784 15 55 KRR A £ UL PA) v 4 A 7
iz . BRS8N H0 IR i R 5 e i
2 vm T B 55 KRR S £A(P<0.05), H =A% A
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MR (DHA) & = f R 4L 3 v Ty il . k&
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Tab.5 Meat fatty acid composition of Oncorhynchus masou

n=3; X+SE

f84% indicator MyEH migration

[t %A landlocked

=%k triploid

EE breeding

JE#EE non-breeding

C12:0 0.010.00
C14:0 0.24+0.00°
C16:0 0.70+0.01°
C18:0 0.21+0.00°
C20:0 0.01+0.00°
C16:1n7 0.26+0.00°
C18:1n9c¢ 0.87+0.00*
C22:1n9 0.27+0.00°
C20:1 0.14+0.01°
C18:2n6¢ 0.06+0.01°
C18:3n3 0.03+0.00°
C20:2 0.02+0.00°
C20:3n6 0.01+0.00°
C20:4n6 0.02+0.00°
C22:2n6 0.01+0.00°
C20:5n3(EPA) 0.36+0.00°
C22:6n3(DHA) 0.72+0.00°
EPA+DHA 1.08+0.00°
g IR 3 SFA 1.16£0.01°
BRI X MUFA 1.53+0.00°
ZABANENIR Y PUFA 1.2240.01°

0.01+0.00 0.010.00 0.010.00
0.52+0.00° 0.28+0.00° 0.22+0.00°
4.75+0.03¢ 2.85+0.02° 2.23+0.03°
1.16+0.01¢ 0.92+0.00° 0.68+0.00°
0.03+0.00° 0.03+0.00° 0.02+0.00°
1.35+0.05¢ 0.88+0.00° 0.78+0.00"
9.34+0.00° 7.15+0.01° 5.31£0.02°
0.100.00° 0.11=0.00° 0.100.00°
0.3120.00¢ 0.29+0.01° 0.19+0.00°
3.63+0.03¢ 2.83+0.00° 2.10+0.00°
0.13+0.00¢ 0.09+0.00° 0.07+0.00°
0.13+0.00¢ 0.11£0.00° 0.09+0.01°
0.11+0.00° 0.12+0.00° 0.11£0.00°
0.15+0.00° 0.14+0.00° 0.15+0.00¢
0.02+0.00° 0.02+0.00° 0.02+0.00°
0.42+0.00¢ 0.25+0.00° 0.23+0.00*
1.3240.001¢ 0.96+0.00° 1.00£0.00°
1.74+0.00¢ 1.21£0.00° 1.2440.01°
6.47+0.02¢ 4.07+£0.02° 3.14+0.03°

10.96+0.28¢ 8.42£0.01° 6.39+0.01°
5.60£0.55¢ 4.53£0.01° 3.79+0.01°

TE: [T B AN R bR 5 B3R 20 18] 22 53t 1. 35 (P<0.05).

Note: Different superscript letters in the same row indicate significant difference between groups (P<0.05).
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Fig. 3 Light micrograph of muscle cross section of Oncorhynchus masou
a. Migratory group; b. Triploid group; c. Breeding group; d. Non-breeding group.
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Fig. 4 Diameter of Oncorhynchus masou muscle fibers
Different letters above the columns indicate significant
difference between groups (P<0.05).
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Comparative analysis of muscle texture characteristics, nutritional
composition, and omics characteristics on migratory and landlocked
Oncorhynchus masou
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Abstract: To investigate variations in cold-water fish muscle quality under different growing environments and
their causes, this study focused on masu salmon (Oncorhynchus masou) as a target object. Samples were collected
from migratory and landlocked triple, breeding and non-breeding group masu salmons. The appearance, texture,
nutritional composition, and omics features of the back muscles of masu salmon were compared. Results showed
that the fracture, gumminess, and water- holding capacities of the masu salmon triple group were significantly
higher than those of the migratory, breeding, and non-breeding groups (P<0.05). The adhesive force, shear force,
and cohesiveness of the triple group were significantly lower than those of the migratory, breeding, and
non-breeding groups (P<0.05). The pH of the triple-breeding group was significantly lower than those of the
breeding and non-breeding groups (P<0.05). The hardness of the migratory group was significantly higher than
that of the non-breeding group (P<0.05). The redness of the triple-breeding group was significantly higher than
those of the migratory, breeding, and non-breeding groups (P<0.05). The crude fat and water content of the masu
salmon triple group were significantly higher than those of the migratory, breeding, and non-breeding groups
(P<0.05). The crude protein and ash content of the migratory group were significantly higher than those of the
landlocked triple, breeding, and non-breeding groups (P<0.05). The TAA, EAA, and DAA contents of the
migratory masu salmon were significantly higher than those of the landlocked masu salmon (P<0.05) and showed
significant differences between the groups (P<0.05). The contents of saturated fatty acids (3 SFA),
monounsaturated fatty acids (3 MUFA), and polyunsaturated fatty acids (3 PUFA) of the landlocked masu salmon
were significantly higher than the migratory masu salmon (P<0.05), and the triploid group was highest. The
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) contents of the triploid group were significantly
higher than those of the migratory, breeding, and non-breeding groups (P<0.05). The fiber diameter of landlocked
masu salmon was significantly larger than that of migratory masu salmon (P<0.05). The results showed that the
protein and amino acid contents of landlocked masu salmon were slightly lower than those of migratory masu
salmon. However, landlocked triploids were better than migratory and other breeding groups in terms of muscle
texture, color, fatty acid composition, and muscle fiber structure. These results provide a scientific basis for
variety breeding optimization, differentiated breeding, and functional feed development in cold-water fish.

Key words: Oncorhynchus masou; migratory; landlocked; texture characteristics; nutritional composition; omics
characteristics
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