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ABSTRACT: Objective To comprehensively analyze and evaluate the nutrient components of different tissues
such as the flesh and by-products of Oncorhynchus mykiss. Methods By measuring the basic nutrients, amino
acids, fatty acids and mineral indexes in the meat, intestine, liver, heart, belly, skin, bone and fish plate oil of
Oncorhynchus mykiss, the nutritional status of each tissue were evaluated comprehensively. Results There was a
great difference in nutrition composition among Oncorhynchus mykiss tissues, including 53.97%-78.99% water

content, 9.81%-26.34% crude protein content, 8.74%—-25.11% crude fat content, and collagen content in fish skin
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and bone was higher. According to amino acid score (AAS) and chemical score (CS), except skin, belly and bone,

the AAS of all tissues of Oncorhynchus mykiss were around 100%, and the CS were above 60%. From the mineral

point of view, calcium, sodium, magnesium content of fish bone was the highest, potassium content of fish was the

highest, iron content of fish liver was the highest, followed by fish heart. From the perspective of fatty acids, the

content of polyunsaturated fatty acids in all parts of Oncorhynchus mykiss was higher (about 50%), and the content

of docosahexaenoic acid (DHA) + eicosapentaenoic acid (EPA) in liver was the highest except fish (13.97%), and

the content of monounsaturated fatty acids ranged from 19.96% to 33.47%, and the atherosclerosis index was

lower than 0.4, indicating that rainbow trout had good health attributes. Conclusion

The by-products of

Oncorhynchus mykiss, such as skin, bone, intestine and liver, are rich in collagen, unsaturated fatty acids, minerals

and other nutrients, and have high development value.
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0 51 B

W88 €4 (Oncorhynchus mykiss), SNFRAFEMLEE | = Chi
J&FEER, KPFEE, = AR R R, 2
Bk, YAt e R e, BA AL
AE Ny T i An 0 Y R AN HL DS, HH R A
K, TR E . BRI ER N, BRI, &
W At R LT R AR a2 2 — P i A
N, AR, AT A ERIE RS 762 T t, LI,
R A E D, IR K 4t R
T AT o RN, T 8860 1 Sy 1 6 EE MR AR 2 4 ) &
BRAET B ok Bt A, A S s, TR A IR,
HHAEESFEEMEAER. TR, 4R, Z TN
J% BR (docosahexaenoic acid, DHA) . — + Bk H % B2
(eicosapentaenoic acid, EPA)ZE, LR 0E e e i),

Fifi 5 T 60 £ 1 B B S i o o R, T g
TR H 2 8. o 8 AR S IRk = 3o, e ATy
2 LA oy 320 (E A 2 g AL P o A R A
30%~50%, MR Ak, fE . Ak, RIS
R4, 2 5 R I 50%~70%, HIFEHEBEAE N B S &
0, IR, IR R E SRR R
RENSE IRy, Bt g b S E e, W LURBEHE M
#EP o s o MR R AR 1, mT LA 98 A5 SR
WAy MR B AT, W7 LA E IR A O A ORI,
R II TR0 0 SR i AN B, T ER AT
g5 b, N BRI X T A TR S R, ASHIE 06 X T A
H AR E T HATER A PTRI SIE6y, DI 2L
7™ S & R PSR A AR 4R

1 MR5ERZE

1.1 #MR5RH
W85 6 (Oncorhynchus mykiss): =A% AT 6 £ G 8K

AL RAT), (3.54£0.5) kg, BERIEREMIZE, R
BT,

TRERA . BRERET . BRR . AR . SUSEILEN . 95% LT
ZEREE . AMBEHETE 30~60°C), MR . &M, HEE, IEC
fi . ZRALI . SR HTAl) . RERLLEE R TR
FH B 2 4 s 700 (B 25 4 AL #3507
1.2 UHE5E%

T10 HFHLAER IKA 22 7]); DHG-9070A X T4
A . DK-8AXX Tl oy $IIE I /K Al (b 1 — 1B Rl (U PR
Al); AX223ZH/E B FRI-(RE B 0.001 g, 38 [E B2 E%
HBRFE]); K9840 [ Bl I A 1Y . SH220F A1 8811 i (L
RIGRERL 2B BRA F]); SX2-4-10T Lyl (i 2T Rk
ZEAUARA PR F]); SZF-06A Jig i 2 A% (it a0 ik
HA R T, S433D 4 [ 3h & R 4 X (7 2% K Iy
Sykam 23 F); RE-52AA JighG 7% AL SR A AR AER T ),
GC-2010 SAHE T (H A 5y 22w ); iCAP TQ HUBHE & 55
B PR T 1% 1Y (35 [E Thermo Fisher Scientific 23 ).

1.3 LW F5E
1.3.1 Hsara

LA L1 I N SN N SN /AN = N (111 B2 it
A3 NEE A SBEAS T, A -18°CY R AR TR, T 5E B 3% A4
B, EHIEEE R TR 1 h,

132 AKRTHRALGNE

Z M GB 5009.3—2016¢ & i %2 ERRHE &fHK
SR E ) AETBREMNEKSSE;, 28 GB
5009.4—2016 & 22 E ZARUE B iR ) B
KA T E KA & 208 GB 5009.6—2016¢ &5 %4
[ ZARE PG 07 R e ) 2R EC A4 v I e A g 7
H; 2 GB 5009.5—2016 { &M EZEERRME & hE
FBT AN E ) L EG R R I e B T & i
133 RARESENE BT RPN

FIEB A B E R GB 5009.124—2016 { & b4 4
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EZrME P &R O ME ) h ik, Ue A shaEkt
PR A3 AT ASOGT T #1022 i 17 B DL B R A T 43
Mr, FEDE T MR PRI R & .

AR 1973 4155 AR 412U/ 7 T A= 421 (Food and
Agriculture Organization of the United Nations/World Health
Organization, FAO/WHO) & ¥ ) 4 52 & & FE R P 70 b o
RIS 3 B AT B MM, R
(amino acid score, AAS). fk2%3F4) (chemical score, CS)
T 54 FL 2 45 BT (essential amino acid index, EAAI)%
IR
134 FHRAFEEMNL

2% GB 5009.268—2016( £ 5 %4 FE FhrifE & b
HEITEME ) , R ISR G 55 5 UK s {0 2
WY 8 A AL HE T BT E R ELBITEM
T
1.3.5  fE Wy BRAE A 5 B8 R

225 48 SV 1 HEAT I NG I 1 4R BB R P 1,
FEREVEAE B 430 BT i 0 £ TR0 441 20 g, R TR A
50 mL S 05-HEEEW2:1, Vop), BFEREC12 h, ST
45°ClieiE 78 K o TETEZE S AR B MIAE S TR A 30 mL A ik
(W2 30~60°C), #EHEI 12 h, BEERWA R L2 R
F AT I, —20°CHRAFE o L 50 mg F3ARFESL, A 2 mL
0.5 mol/L IS MLEN-HEHAW, T 60°CRIAMERIRH
FER, WHRIIFER A 2 mL 25%0) = AL 2 k- H
BEAT, T 60°C/K T 20 min, WHIF A 2 mL IEC L, ik
2 min, JIA 2 mL ARG . BCERA PR
AR ETEE T TINE

1 FI JF (saturation, S/P) . ah Jik i & i fk 45 %
(atherosclerosis index, AI)F1EE M35 4 (thrombin index, T
# ULBRICHT 5P Jr ikt e L [T /380 s 1l A HE %
(high-density lipoprotein/ high blood fat ratio, HH)#R #
SANTOS-SILVA Z005 45

1.4 HUEEALIE

B DL PR E IR 227, R Excel 2016 i
T AL PR, Origin 2021 174, SPSS TR #-A8H B
M, P<0.05 R BEMEE R

2 HER5HH

21 EEXEFED

KT R BB SRR OK S KAy . R I FIAH &
PO /I 7 3 A B B SR AR L e 455
G (B BRI A0 R FEACE FE U A 3R 1 iR, A) UL i
KA B KA SR EAR, ORI SRR
T, AT H At d st (A oS B R AR, X
B PR T T R D O R T B 25 2H SURLIR I
FrRAE 8.74%~25.11%Z 0], Lok P A%, i A it oo 8,
i P FP R RELIE U 5 B E TS S AR, Xt R i
WBIE 2. ABEIRM RERE, AP HEA S
HRE N 26.34%, HRK NHAE 20.38%, S5 ERIEL;
— U T LR OK A 18% 2 A BB . IR Ay
H, BRE R TR B RS 5.81%40, A ZUK 4
ERMERA T 0.52%~1.79%2Z 8], F LA RETED ¥k
J7 T BTk
2.2 S|EBRARKSH
22.1 ERALBRNSN

LR L IR B 2 RN B BE DR T 0 P R B S R L),
FEEPEE L 9 3 AhRGE, BT R AR E S K
7 i S TR AR [ 30 O e o e 4% 4 4 S R S R R
JIT o ) B AR, T A B R S SR R AL HE R AR L AR,
SHEEATE 20~30 g/100 g &2, Hrh i RAR
RS RIRZ kg 24.32 ¢/100 g A, fEREN
13.40 g/100 g [ FHURSASERAUAE H2RAN IR, WiHZ
G AR SRS RECR, TEfafhaE, i 1832 g/100 g
EH, B HRIE H10.09 g/100 g EH, BLEAKE, I
{0 £ 5 ZH 2 ) S IR B RE IR 5 vy R SR LU (B R T 1, AT LA
B S ANE A RE A A T R (R 2). SCRHGE R —
SCH P A ER 3.12 g/100 g . TR 4.33 /100 g
EH. WA 1.22 g/100 g HEEM, HE/NTARPRSE T
B £ (A R 14.59 ¢/100 g B . AR 4.59 g/100 g &
M. NZER 5.55 g/100 g [, - HLim i fa f) fef o A gk
IR St TR VTR B U™, e W i HA
A7 1 K 7 i B 25 O

®1 e ZALNRRERESCURET, %, n=3)

Table 1 Basic nutrient components in different tissues of Oncorhynchus mykiss (wet basis, %, n=3)

B ] Wi i L Jit )3 H
K4y 66.73+1.88" 71.92+1.46® 73.76+0.01™ 78.99+0.02° 63.35%9.10° 60.01£0.90% 53.97+0.05¢
i 1.09£0.10° 1.79£0.25° 1.54+0.04° 1.03£0.15° 0.520.04¢ 1.19+0.05° 5.81+0.04*
FHRE 5 11.58+0.96% 15.67+0.69" 10.26+0.91% 8.74+0.81¢ 25.11+2.72° 12.43+1.72% 22.91+1.83"
AN 20.38+1.83° 11.07£0.85% 14.02+1.62° 11.50+0.33% 9.81+0.89° 26.34+1.46" 16.25+1.23°

TE: AT ARNG PR 22 5 B35 (P<0.05), F3K 2~4 [d,
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F2 MEEG KIPOMEEIRESECUEE, ¢/100 g AR, n=3)
Table 2 Amino acids content in different tissues of Oncorhynchus mykiss (wet basis, g/100 g pro, n=3)

E=R N 7 7] Ji L Jit: i3 H
REA 9.73+2.14* 8.77+1.14° 8.730.25" 7.79+0.08° 7.28+0.94% 5.17+0.83° 7.19+0.75¢
B 14.59+3.27* 13.40+1.78° 12.92+0.33% 12.04+0.08° 11.26+1.66% 8.23+1.43° 11.08+1.28¢
225 " 3.30+0.68™ 4.19+0.52° 3.79+0.06" 3.49+0.23%® 3.55£0.50" 2.86+0.53° 2.77+0.30°
HER" 3.03+0.49° 2.19+0.54° 2.41+0.14" 2.5240.31° 1.73+0.11° 1.1940.17° 2.08+0.18°
Ham 4.59+0.97° 9.55+1.03¢ 5.10+0.13¢ 10.44+6.52" 9.8241.79° 12.88+2.73° 5.33+0.70¢
AR 4.40+0.88° 4.52+0.67 4.23+0.00° 4.36+0.05° 3.47+0.34° 2.274+0.37¢ 3.33+0.34°
KA TR 5.59+1.17% 6.16£0.96" 5.67+0.15® 5.47+0.38% 5.50+0.86a" 5.29+1.03° 4.63+0.72°
k-1 5.55+1.12° 5.69+0.72° 5.38+0.01° 6.41+1.49° 5.65+0.97° 5.44+1.04° 4.76+0.60°
Fits S R 2.60+0.23* 2.12+0.37° 2.86+0.27° 2.98+0.71° 1.39+0.18¢ 0.54+0.04¢ 2.35+0.85%
RN 0.33+0.00° 0.26+0.05" 0.30+0.21° 0.16+0.05" 0.15+0.05b 0.04+0.00° 0.23+0.07*
A 5.71+1.24%® 4.87+0.81° 6.31£0.15" 5.75+0.39" 4.00+0.56° 2.09+0.29¢ 4.13+0.49%
EHER® 1.77+0.56" 0.79+0.53° 1.98+0.81° 0.71+0.67° 0.78+0.47b 0.7240.09° 2.36+0.72°
KINER™ 4.10+0.89* 3.53+0.60%° 4.38+0.11° 3.55+0.14%® 2.89+0.48" 1.75+0.24° 2.95+0.35"
SoeEmR ™ 4.91+1.07* 3.98+0.61" 4.38+0.07% 3.83+0.31° 3.16+0.44¢ 1.54+0.17¢ 3.38+0.40"
TR 7.36+1.50° 6.14+0.90° 7.39+0.11° 6.90+0.19%® 5.02+0.68° 2.57+0.30¢ 5.37+0.66"
AR 9.08+2.10" 5.89+0.87% 7.08+0.06° 6.08+0.59° 4.82+0.70¢ 2.97+0.38° 5.84+0.82¢
[E=Nivy 2.79+0.43¢ 4.81+0.29° 3.36+0.50° 4.64+1.77° 5.214+0.98% 6.88+1.41° 3.88+0.70°
i%/ﬁ% A/ e be de cd b a cde
R, 1.14+0.02 1.61+0.04 1.15+0.02 1.41£0.19 1.76+0.03 2.75+0.24 1.35+0.05

222 BB AL FIF S AT

R E AR AR RS, & A FREIE N
V14T T4 A R 5 A 3 o 2 5 A 5 B I 12, L2 b )
P AR T AR AR e, RAHFEEER, &
F 3R A WO FH 2R R 8 R (i s U AAS i CS
1 1973 4F 11 5 T4E 240 21 (World Health Organization, WHO)
H5EAERAK L (Food and Agriculture Organization of
the United Nations, FAO) & H [H Tl [ BE 22 Bl F e B R S5 &
i TUAEBEGE 4R, KRR S b BRI S B9 g BT R
g mg B, F5SHE AP RER LR A E T
FL#, S IR PO R AT S SRR i B AR,
OB HEIR 100, BEBHRE S b ) 05 S BE R 7 ik S PE AR
Kz T LR S EEREL, EANERMED
At

B o SRR AR LA A, B 45 2H SR Y 17
R, FHLNT IR GBS ERORSEMARAIMRIK
hye A R >0 >t 0> >t g > fa il >0 iz, o £ e
BRI IR B A R (40.27 /100 g EEF), R
FRER S ERIN(14.48 ¢/100 g ), AR, AFET
FAO/WHO X, {HHMEF XS EE IR

PLAAS HIFMARHERT 25 3 N3k 3, Brfa gz | fafit, fa
B AAS BPESMEN 41.26%. 73.39%. 85.53%%), T htifi
HAK LU AAS HTE 100% 44T, 32 g, )y
B4 P R R DR 1, 4 e D P A X e

o MBI ERMRAR R, AR i il fa 4 21 2010 55— KR
R IERR . DL CS PPN ARERT S5 Nk 4, Breasz | it
CS BAPIMEA 29.13%. 51.68%EAKLIAN, HAlZH L 7E
60%Lh o IbAh, R, faliF. . O AEE IR
FRHY) AAS F1 CS PEA T 90%, i 2 R 7 Hh A 4 28 41 41
el EXEEMIEN, BABERKIEEEMEY
A BT RIS KSR P G R P R, X
FUAY R NFERTE, hf 24 i 2 iR E 2
WA, AR mE R T TR A
223 FTRMELTFH

EAAI J& [R5 AR (1 i i s SR AR X
— RS R AT (— B AR HENS B H 3 FAO/WHO i)
PN TR EILR I 2, EAATEMK, RFEILIRH T
i, R AR R R Y sk S TR, a4
LY EAAT MR E/IMEICN: o R >0 > 0> >
>t it >fa %, LI FAO/WHO i1, Pt EAAT {H5%
S 108.70%, 1Kz EAAT {HEARN 39.42%; LIRSHEEE
BT, faRM EAAL {EHi SR 76.43%, )71 EAAL {H
KN 27.72%., 24P FAO/WHO 113 EAAT>100%, BY
PIAS S I EAAI>70%, 930 YR 5 T Ak
W, MWZSR FRR, WL FRT RREUE, Bibuiw]
L S SE R B i AR I B R AT, AT AR ORI
ik, WX AR, BASHREWKREEA &, AT
REERRH BT A
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Table 3 Amino acid scores for different tissues of Oncorhynchus mykiss (%, n=3)

I ) X FAO/WHO #
HAHER ] 1% s i [iis 53 H /(e/100 £)
INATR 110.12+0.22*  112.93+0.17° 105.87+0.00° 108.92+0.01° 86.71+0.08" 56.78+0.09°  83.20+0.08" 4.00
AR 114.20+£0.25°  97.35+0.16° 126.16£0.03" 115.04+0.08" 79.95+0.11° 41.86+0.06° 82.51%0.10¢ 5.00

K FR+EER  59.88£0.16°  29.94+0.17°  65.10+0.29® 24.88+0.21° 26.60+0.15° 21.45+0.02°  74.04+0.23" 3.50
S AR 122.84£0.27°  99.52+0.15° 109.51£0.02°  95.74+0.08° 79.07+0.11°  38.40+0.04°  84.55+0.10° 4.00
SERR 105.20£0.21°  87.72+0.13° 105.60£0.02°  98.52+0.03"™ 71.75+0.10°  36.72+0.04°  76.77£0.09° 7.00

KNEBREEEER  111.62£0.19°  94.25£0.16° 120.60+0.06" 108.91+0.14° 71.32+0.11¢  38.15£0.05°  88.26:+0.20% 6.00
R 165.10£0.38" 107.08+0.16° 128.80+0.01° 110.47+0.11° 87.72+0.13d  53.94+0.07¢  106.19+0.15° 5.50

Bt 115.05+1.68"  91.71+1.10° 111.18£0.43* 98.05+0.65" 73.39+0.79Y  41.36+0.38°  85.53+0.95" 35.00

F 4 WHEESHEHLANETD (%, n=3)
Table 4 Chemical scores for different tissues of Oncorhynchus mykiss (%, n=3)

R, . N XA R
HIEIR A Wi i i Jit B & 2/(e/100 £)
TR 86.37+0.17° 88.57+0.13*  83.04+0.00* 85.43+£0.01° 68.01+0.07° 44.54£0.07° 65.26+0.07° 5.10
TR 78.22+0.17° 66.68+0.11°  86.41£0.02° 78.80£0.05° 54.76£0.08° 28.67+0.04°  56.52+0.07° 7.30

PR +EEE  38.10:0.10° 19.05£0.11°  41.43x0.18* 15.83x0.13°  16.93+0.10°  13.65£0.02°  47.11+0.14° 5.50
SRR 74.45£0.16" 60.31£0.09°  66.37+0.01™ 58.02+0.05° 47.92+0.07° 23.28+0.03°  51.24+0.06" 6.60
SRR 83.68+0.17" 69.78+0.10"  84.00+0.01° 78.37£0.02°  57.07+0.08° 29.21+0.03° 61.07+0.07° 8.80

RNARAEER  66.97£0.11° 56.55+0.10°  72.36£0.04° 65.35+0.08"  42.79+0.07° 22.89+0.03%  52.95+0.12° 10.00
AT 141.88+0.33" 92.03+0.14°  110.69+0.01° 94.93+0.09° 75.39+0.11¢  46.36+£0.06° 91.26+0.13° 6.40
M 81.02£1.22° 64.58+0.77°  78.30+0.27° 69.05£0.44°  51.68+0.56° 29.13+0.28°  60.23+0.66° 49.70

*5 HIEERAOAEFNETN (%, n=3) A 1.82, 1.50 g/100 g, Zeidinda, fad Ko i oh h R
e e e M 155U O (kAR 2020, 1665 /100 g. FTRLTRih, St Aif st
TR R R S AR A, B 7R i B R,
WL £ £ LN (LuxgEé\%Imﬂ U FAOMWIO i TR A M RNT Hh, f R | A BT 2 T M B
] 76.43+3.04° 108.70+3.63 BURCRE, ARHT 7 RO I T A i%%@%ﬁ%
% $8.9242 12" 837941 48" f&oﬁﬁ,mﬂu%m,@%ﬁ%%lﬂhﬁﬁkmﬁ
i, AU TH R AR . B R el e AR 55 i -
Uis 74.94£2.37* 106.58+4.98*
L 60.62+3.10° 86.21+0.94° 23 HHRRESRERIMN
H 47.63+1.19¢ 67.74+1.64° RPN & A RN N /DT T AR A £ s = W 1 D
i 27 7220.93¢ 39420 99¢ g D7 3, UL 5 e £ DY R O (B D £ DY o Y B 4R 0T
s 50.4643 47" 34,562 68" DR 230y 0 £ 4% 21 3 JoR O 3R A 0 A 4 AR T A,
0 PR R NG B ROR 22 57 1 2 (P<0.05). RARWE, SBERE. 0. ROTRYSERE, 550
31084.65. 1498.66. 613.81 mg/kg, Lﬁa?ﬁﬁa‘é*%—ﬁl[”
FoIh AR R R R R R, R (1 fehy Eﬁi%‘ééﬂﬁwﬁv‘, ’%‘% %f%ﬁfﬁﬁ%fm mgm@, H

TERaNL . A KRR sidk, Bt
B ML, AU THUARE SRR TR B MR, Eid
IR B LIAR N R KL OR ™ h— R AT 11.1) AT LA

O B R A i Y g e 6 p K R R

SO,

vy

HOGS B AR KR R A T A A T T A R R il
4 KA % ATP AL RBHSEAT Mg® e D), JF HEETT
FRAERAP AN L | 75 O U5 25 5 TR AR B9 A
F, AT RAR AR TF kb SRS | BRI R (Y R IR IR
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Mho A A R B s 3816.97 mg/ke, S
(240.63 mg/kg) W 2 K F M Ek = 3 £1(60.01 mg/kg)?”, fa
Bl faRhE T EENEICER, HE RT3
(28.22 mg/kg)?. [RIBS, kot A I R O AR A F
272.24 mg/kg, TifaOPERITTR S EBE S, W RMHX
DL AN b, Xk 1 B 2R IRE T 3 — s AV P,
I LA T2 PR Lo A RS 1 SR —Rh BB RS A 3h e
MR TG ER, — IR 32 T, IR/K v 8 -4 vk i 2
0.169 mg/kg™, #h JHF rp (il & 0 8 el (R HL v g1 21, 3L
AU 20~30 75, B L0 s ek, HL P
KT = 3 £.(0.15 mg/kg)?” . Mitafmh & a8+
WACR, AHTILER hMBEEhae LT Wi,
AT 90 I 14 3 A PP A e, E R 005 A b N
XEFTYRIC R T2
2.4 PBERBABRLA RN 5T

I 640 45 S ARG I 24 R INIER, BT ER 4 Sk
e Cl2~C22 Z i), HA MR 8 F, BAIRAINE
MR 5 Fh, ZARMANNEINIER 11 Fl, Sk b, o fffa A4
YL B Z R AR R & LR, TR 50% 451,
Hop UL B i 2 S RN DR N b R, 3k
55.20%; 1 BN 10 G B B8 R0 AR R0 i 5 R A o Eb R 7E
19%~34%2 [8]

T T 1 5 21 ORI 2] 1Y) 22 AS A 0 i U R+, 9
B2 (C18:2) &tk fi i, WETHIRAE N AR NFHR AL -0 JRR
W2 . o -y- SRR FNAE AR DU R, BT DA AR AR 1k, A
T ALK AL 75 60 FF I e 78 R K SF-, Sxeob B A 45 T3 B
MR RICO. BrtaiFoh, AL & L ERTE 30% LA L, J2
5 S S U2 S (14 37 7 AT 00 11 1A (13.80% ) T 5 R g = S 4
RI(15.14%)01 2 5 K LA, b BOBg D7 1 22 55 04 e DR e AT
AR AL 5 L f A B E0 ) ok o DHA (C22:6),
FEfA L AL HR S AR TE 10% 0 . fa i
) EPA (C20:5) & fth s FH AL 4L, X F 45540 [H]
DHA+EPA [ B #4740 Hr, K B0 1R (14.85%) fx =,
HUR S A (13.97%) Fl 00 (12.57%), T H A3 A o i
AN BY ) DHA FI EPA AT DLl A 285 fil B 9 75
BivE 250, TEREAR A SRR &AL sl il A B
VR RAE SN | AL HEAR 28 R R e A5 T R AR
FIPE DS, DR e AN RS B R, fa i n] L2 A
FATF K e i

AR ) (0 R IR TR & FEAE 19.96%~33.47%
ZIa), HrPUMER(C18:1) & R, AL L 20%4
WA TR = S A A (10.13%) 02, A 0 Uy 7R Hh )
PIRRAH TR (13%~17%) FIE AR IR (3%~T%) h T 346, miK
S 1) B ik ok B 1 Ak 35 % (arteriosclerosis index, AT)FIEE I

F8% (coagulation index, TDKT 1, 2XF AMKAY R BLE
F2 AT FORME S BRHERER AL RO BE S1, T T3 B3 76 L0
TI R AL A IE s i i U Ao, s 20
LURBMEEINT 0.4, 3F— 25 3R B 0 T 68 6 7 i 107 1R 2 1
R TR . AR Y AR SR AN R R
. AL [E AR, R ERE AT, v L & e
& FAE -

K] 1 DA R T T 1 5 2 W 25 o, T 0 £ 4 2H 4 B
NER e e e W 3 RN B TR N < 7 I REERT NS S €
B A A

3 %
T 1 45 201 43 T i K A B T A, T O K
P ==

AR WA HSUAR RN 8.74%~25.1%, >
JUE H BRI, T AR e g, PR R L U R TS A
g A, TP E O SRR SR 26.34%, Hik
ik 20.38%. K&k, B bk o & ki ol
5.8%%h, HABHLURK > & BB BARL T 0.51%~1.78%Z
o ML ERTE, BREOAMARKI LLIN, b5
ARG 17 FPERER, SFALMFARRSEHEA
B s MR BEIIMRIK S fR>faiF>fan> >t i>fa
Ji>8 e, b b 8 AR IR O e (40.27 g/100g
), R b T S LR B IR (14.48 g/100g 2K
Mo IR AAS F1 CS P4k E, Brfaf  fafit . gk, i
B 10 LA 25 ZH AU AAS YITE 100% 4545, CS T4 BI1E 60%
Phb. mifaf, et REEOSESERS, IERNE
I B B SRR S 7 . TR A R,
BB, o ERS, ARPH SRR, AFhEgkEE
e, HcohaG . IR MERE, il K48
2 ARG TR & X m, & S0% A BN AL
15 P AV B D P 1) o5 G R A0 FE 19%~34% 2[5 AL, TI
A /NT 0.4, HF—FR 0 M0 664 7EfS T R 41 AR 8
FRF a2, L8 b nl UL, B 0 BB R RS A A
], £ Al v DR 407 1 & R IR 2 5 18
FERETF R A TG IFAS I . Oy AR PRI DA S B R bR
I . B I 557 i

SECHE

[1] LI WN, LIU Y, JIANG W, et al. Proximate composition and nutritional
profile of rainbow trout (Oncorhynchus mykiss) heads and skipjack tuna
(Katsuwonus pelamis) heads [J]. Molecules, 2019, 24(17): 3189-3200.

[2] Elb, ARER, 0w I A TR RUIFMBLD]. ki, 2015,
(3): 62-65.

WANG JN, TAI DM, AN M, et al. Research progress of Oncorhynchus

mykiss aquaculture [J]. Hebei Fish, 2015, (3): 62—65.



5584 R i g Rl R %13 4%
[3] FEEI, S hrfaE s SEaUEdE ] PEK™, 2021, (4): and rainbow trout (Oncorhynchus mykiss) from market chain [J]. Cent
64-72. Eurp J Pub Health, 2020, 28(4): 313-319.

[10]

[12]

[13]

DOU YL, WU LX. Research progress in nutrition and feeding of
Oncorhynchus mykiss [J]. China Fish, 2021, (4): 64-72.

PR, BRIENE, (RFS, S5, o AL 0 il Fe vh £ PR I% it BT Y
ASE[I]. BRI TR 244H, 2021, 40(3): 1-9.

CHEN JJ, CHEN JW, TAN L, et al. Change in edible and nutritional
qualities of se-rich rainbow trout during cold storage [J]. J Wuhan Poly
Univ, 2021, 40(3): 1-9.
B, AR R,
71,2016, (1): 141-146.

A B E SR T ] R E R

ZHAO N, LI XK, ZHANG CH, et al. Nutritional components of trout

bone [J]. China Food Addit, 2016, (1): 141-146.

TRV, H ATk, FERRI, AR e U ARSI A
. FPEE S AER, 2015, 15(8): 148-154.

ZHANG ZG, XIAO CG, TANG HG, et al. Studies on extraction and

characterisation of acid-soluble collagen from skin of rainbow trout

(Oncorhynchus mykiss) [J]. J Chin Inst Food Sci Technol, 2015, 15(8):

148-154.

P, 45, THEbE, A R RN ESR R T). E

FE244R, 2008, 30(3): 298-298.

SUN ZW, LI C, YIN HB, et al. Analysis of the nutritional composition in

muscle of five varieties of Oncorhynchus mykiss [J]. Acta Nutr Sin, 2008,

30(3): 298-298.

ARFE, Eg, TR, A GEOKIABIELH > MIRDTRRAELR ). &

SR, 2014, 35(24): 105-109.

ZOU Z, WANG Q, YU G, et al. Lipid classes and fatty acid composition

of phospholipids from different parts of silver carp [J]. Food Sci, 2014,

35(24): 105-109.

ULBRICHT TLV, SOUTHGATE DAT. Coronary heart disease: Seven

dietary factors [J]. Lancet, 1991, 338: 985-992.

SANTOS-SILVA J, MENDES IA, BESSA RIJB. The effect of genotype,

feeding system and slaughter weight on the quality of light lambs: 1

Growth, carcass composition and meat quality [J]. Livest Prod Sci, 2002,

76(1-2): 17-25.

WHES, XFIT, BREM, . 6168 IR SIEI ]

B, 2021, 38(3): 41-48.

B

LING SN, LIU TY, CHEN XY, ef al. Nutritional components analysis and
evaluation of anchovy (Engraulis encrasicholus) [J]. Mod Food Sci
Technol, 2021, 38(3): 41-48.

K, HIL, RED], . FRRICEE G RTGERE Y T E T A
WEFE[I). FE LA, 2021, 42(1): 74-78.

ZHANG W, WEI LD, ZHANG YM, et al. Comparative analysis of the
fillet quality and composition between cultured rainbow trout and Atlantic
salmon [J]. J Domest Anim Ecol, 2021, 42(1): 74-78.

MILENA B, LENKA K, MILAN T. Fatty acids profile, atherogenic and

thrombogenic indices in freshwater fish common carp (Cyprinus carpio)

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

LA, BFIR, WAL fEHIRD

FERE, 2011, 30(5): 301-306.

T FRB A2 ST [T]. K

DENG SQ, DUAN QY, SHENTU JK. Effect of dietary lipids on flesh
quality in farmed fish [J]. Fish Sci, 2011, 30(5): 301-306.
VEFE, ARG, PURRFE, . Ty 2% Akt BE ] i 2 kR
FMERERFIE[]. A EJEBR A, 2020, 45(11): 74-80.
XU D, ZHU J, YAN ZY, et al. Amino acid comporition and nutritional

2 FE

value of tuna surimi products prepared by different procressing methods
[J]. China Cond, 2020, 45(11): 74-80.
TR, SRR, AR, 5F. VREMEIRL R vR 2 Al f r SRR T
FIZERT]. B iR, 2022, 43(2): 269-275.

HAN XY, FAN ZY, CONG JJ, et al. Changes of taste substances in frozen
tilapia (Oreochromis niloticus) fillets during freeze-thaw cycles [J]. Food
Sci, 2022, 43(2): 269-275.

BAR, KL, BRZLEE, 47, 2 FiGDRHSERT B ULPA ST LLAT
). ShrE IR, 2018, 30(6): 2226-2234.
MAO DD, ZHANG K, OU HX, et al. Comparative analysis on flesh
quality of grass crap (Ctenopharyngodon idellus) fed with two kinds of
feeds [J]. Chin J Anim Nutr, 2018, 30(6): 2226-2234.

st SRR, MR, AR 3 FhIRBABEA ALY E SRS S
PEOTI]. L FLEERE, 2018, 39(6): 89-96.
ZHAO TT, ZHANG Y, CHEN C, et al. Analysis of nutrient components
and evaluation of nutritive quality in flesh of three species of cultured
groupers [J]. Prog Fish Sci, 2018, 39(6): 89-96.
MR, 48, BEIEK)™ BRI T BB SR )], k2,
2020, 32(1): 76-78.
CHEN HJ, LI X. Amino acid analysis and nutritional evaluation of fresh
aquatic products [J]. J Strait Pharm, 2020, 32(1): 76-78.
BRaG 4, BIAUA. 7 AR FNEEAE B SRR LR AT D). BBk DAk}
$%, 2020, 41(23): 266-271.
CHEN ZJ, LIAO CS. Comparative of 7 different varieties of chenopodium
quinoa [J]. Sci Technol Food Ind, 2020, 41(23): 266-271.
TR, MRlBEFS, 2R, &4 B 13 FRK LR SASE 55 U5 0T
[7]. B TR, 2019, 40(11): 277-283.
WANG YL, LIN WL, LI LH, ef al. Basic nutrient composition analysis of
freshwater fish muscles based on four orders and thirteen species [J]. Sci
Technol Food Ind, 2019, 40(11): 277-283.
WP RS T 7 SR R T SOk £
ERFTRICEF, 2020,

CAO P. Analysis of nutritional components of Collichthys lucidus and

HIREWRD]. g b

nutritional status of its broodstocks [D]. Shanghai: Shanghai Ocean
University, 2020.

SCHUPPAN D, SCHMID M, SOMASUNDARAM R, et al. Collagens in
the liver extracellular matrix bind hepatocyte growth factor [J]. Gastroenterology,

1998. DOI: 10.1016/s0016-5085(98)70642-0



5517 [

i, S A %2

GUE SR 0 Bt By

5585

[24]

[25]

[26]

[27]

[28]

[29]

[30]

TREBCAE, SR, TR, AF ORTEVREE, SARPRLCEERIE LY IR
AT TR, TR KR, 2020, 27(2): 186-194.

ZHANG DF, WU L, ZHANG XZ, et al. Nutrient components and texture
profiles in the flesh of Atlantic salmon, triploid rainbow trout, and golden
trout [J]. J Fish Sci Chin, 2020, 27(2): 186—-194.

WO, XIWEm, 54y, 55 5 FgRoK ALY RIS FR o I K
HAR ], SRR, 2016, 44(11): 108-111.

SHEN F, LIU XN, JI WZ, et al. Detection of nutritional components in
muscle and liver of five freshwater fishes [J]. J Guizhou Agric Sci, 2016,
44(11): 108-111.

RO, A2, BRI, S5, SEAPCE A i OB SR ). i
KTk, 2006, 32(9): 72.

HAO SX, SHI H, YANG XQ, ef al. Analysis and evaluation of nutrient
composition of sturgeon cartilage [J]. Food Ferment Ind, 2006, 32(9): 72.
O, BB, BUIE, &5 ARFRIREERMA L E FRH R ). M
Jr b4k, 2020, 51(1): 176-182.

CEN JW, HAO SX, WEI Y, et al. Comparison of nutrition components
difference of salmonidae from different countries [J]. J South Agric, 2020,
51(1): 176-182.

MRS, HEAREL, FRBER, 55 BEAECE P RUE TR O R B ST
1], K= 5R5, 2017, 38(10): 38-41.

SHI XL, JIANG LH, CHENG XH, et al. Analysis of trace elements in
strurgeon’s cartilage and nutrition evaluation [J]. J Aquacult, 2017, 38(10):
38-41.

YANG LP, GUO MC, XIN CL, et al. Comparison of trace element
concentrations in freshwater fish and marine fish consumed in Shandong
province, China, and their potential risks to human health [J]. Mar Pollut
Bull, 2021, 165: 112114.

LR, RAEW, VRO, A5 SR R ALY S4BT B SRR
[7]. EAFRE, 2014, 35(5): 183-187

JIANG QX, WU JR, XU YS, et al. Composition analysis and nutritional

evaluation of different parts of bighead carp (Aristichthys nobilis) [J].

[31]

[32]

[33]

[34]

[35]

Food Sci, 2014, 35(5): 183-187.

MFIR, FRCR, FEH, 5§ RREZERKE ANPE R L]
R E K FERRE, 2006, 13(2): 286-291.

LIN LM, WANG QR, WANG ZY, et al. Comparison of biochemical
compositions of muscle among three stocks and wildcaught large yellow
croaker Pseudosciaena crocea [J]. China Fish Sci, 2006, 13(2): 286-291.
SIMOES T, FONSECA SB, AUGUSTO A, et al. Changes in fatty acid
profile and chemical composition of meagre (Argyrosomus regius) fed
with different lipid and selenium levels [J]. Eur J Lipid Sci Technol, 2017,
119(6): 1600016.

TOCHER DR. Metabolism and functions of lipids and fatty acids in
teleost fish [J]. Rev Fish Sci, 2003, 11(2): 107-184.

MIELCAREK K, PUSCION-JAKUBIK A, GROMKOWSKA-KEPKA KJ,
et al. Proximal composition and nutritive value of raw, smoked and
pickled freshwater fish [J]. Foods, 2020, 9(12): 1879.

TOCHER DR, BETANCOR MB, SPRAGUE M, et al. Omega-3
long-chain polyunsaturated fatty acids, EPA and DHA: Bridging the gap
between supply and demand [J]. Nutrients, 2019, 11(1): 89.

(Grithth: FHE A W)

& m, Et, BEMRA, TEM
R EAKFE RIS RE-
E-mail: g_peil988@163.com

EZRM, BIHE, TEMRFAAR
L5 R
E-mail: qixingj@163.com



