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R, B 201306; 3. M ZRIEITTE R 22 A4 dr Bl 5 HEIR 22 B, WG JREE 150025; 4. BN T B3 A A PR A A,
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O B 50 F B AT ML 5 (Oncorhynchus mykiss) S [F2 8 BEAR LA BURVE F52 5043 0O Fh SRR 14, Dl il
B GHRIORRI AR R PHIR (0 08 28 ot Fide 1 B A e Bkt SRAULIRE 2. &R RS Ak fig
GRS AT 1B ZE bR AR i L PA A R0 R a0« 2 R RRT T 07 1R 110 2 2, S%oF ] P 6 A () DX 85 54 ke
B RARAT IS 72580 RS R I R G IT RN . 45 R, B2 F BHAK 5 5(66.50%—77.00%) K
P E i (1.12%—1.43%) FE S 5(19.00%—21.84%) UK i 11 2 55 (2.04%—9.08%) 7 & 35 2 5 (P<0.05);
17 R B R L & (TAA) N 15.27%—18.90%, &R Z LR TEE(AAS) L E(CS) ML TR IL IR 4R 4L
(BEAADY = F B & B & ARV 4H 41 (Food and Agriculture Organization, FAO)bRifE; 23F1 A i IR B 5 8 Fh if1
UG R (SFA) - 4Ff B AN RN G 107 BR (MUF A) A1 LRP 22 AN AN G B FR (PUFA), JL& &4 5N 17.81%—
31.75%- 27.86%—30.35%7%140.25%—54.32%, PUFA/SFAFILLE A F1.34—3.05. %5 LTk, 6 UL {3t
LEBARNIPE F5 1805 B9, FT5FAO/WHORRIE, ¥ ART& NMITE F= T RO E A B, alE A% E &

B AR E LR SRR

KRR B, BIERR; R, EERHMA, L6
X EHS: 1000-3207(2023)09-1425-10

HESES: S917 SCERFRIRAS: A

YT % (Oncorhynchus mykiss)J&#E T H (Salmoni-
formes), #:F£}(Salmonidae), IV £} Coregoninae),
KRG 4 J& (Oncorhynchus), JR =T 1632, 25
TT Gt 5 5 P ik i e 28 i 2 — 120, T i LA
EE FRUME, UL E & AR5 ()0 75 s 1R
Je 2 NIRRT R, 45 1) /& omega-3(Q-3, n-3) I i
R, HA EPA( 5% TG FR) FIDHA(—+ /N
15 TR ) A& DI Re 1 v o OR AR 1 2 Ry, B iR
By B0 I R R . B R 5T
25, BT 24 A TR E BB ST s A s
UT 68 19594 5] AJRIE Bk, fE4:d6. vadb. 4k
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s R e () T R, DR

5= B ER: 2022-09-08; 1&1T H#A: 2022-11-02
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SR R AL AR R M B R 4
EN RN S [ = LA O W NG
RO A0 of 25 R X 5 T 6 5 o R 4T 9
SRR BT e 2 UL PR S 5% 5T A o o R 1
S ) B BEAR 0 R G S BT o A SR 3R KT
T RN TR m B A, A, B HEALA
5 S PR 0 5 SR P TR ST 1) R AR MR, fEL A Ak
PHE B PR ARA L 28, H AT
IKFERL R 50 B B VT K = WF 5 BT Hr 7 R fiee 7K
RIS Al g il S @t 7 A . AT SE
SRR ES ALK (BRI, HR . BiEE. T
T R EF AT IINE 723 5
JERAEAY, 45T UL 6 e SRR T 42, S ROR
T 6 Y HE B AR [R5 U ) 1) R D B
P B SR AR AL SR 2% .

1 #RERE

1.1 SEIe#Rl

A S0 AR FE I SR 77 7R 5 i FohoRi B B I A
TH, Xk A AR B ATE RSN 3 X K 64> UL 24 Q28 4
FEARIEAT T LS 37 35 0 A A B VP o SR
X T R [ SRR A G B UL
18 Ji7 [ P37 R S Aolb 4, ALFE v [ K 72 B2 A
B BRI K P 0T 78 ATl i 74 7K i 2 6 3 o (BB
TILAEHEFHLT, EIFFHM) FRELAA PRI T
ZEL(FRIARHN) HIR & IG5 T (FFRGL). HrsEft
AUTRFEXY) L TE AR (FFLB) IS MG
T (T FRIB) - B S8 A7 AL K AR FR B A1, SES6
JI PR T 6 250 SR P SR /K b 8 5 5, A Hb X B AL 4%
VS . AR D R 2—3 S UL % 5430 2 (6N=180), /&
H(1123.234283.68) g, AT A Sz 5 1 4 K ] M2 sy R
BRI (EM. HN. TBAILBAA M [E 77 11 42 50k
TaDRL, GLANXY TRV FE 22 52 SR AR FRU AL R, a8k = i
SR AR AL LN 1 TR . BRI K
J(14.00+0.20)°C, pHN7.20—7.40.
1.2 AEFERMNE

S A BT HE UM S 25 B UG VLA, IR0k
IR 3R, 25 1 DX T 688 L PR A o5t 350 750 3 R R
AH G E T 20 CA R, B102 525 6 L AE
20, FHBY J)BTRE IR AT, Bl J5 EAT BEHLEURE A
T WLRE 77 5 52

FHE A& B 1% B GB 5009.5-201681 K & Z32
5 MR & B 1% B GB 5009.6-2019% KAt 21
5 K& A% IRGB 5009.3-2016FH 105 CHH iR T4
VRN E ; FLK 43 & 4% B GB 5009.4-2016H550°C 1)
Peykil 5E ; AR & %GB 5009.124-20167K fif

®1 IWREARNEHREEEFYR
Tab. 1 Ingredients and proximate compositions of the experimental
diets

FEE IR 32 IRARIR(90003232) 1L ZR VK (163-6)
Proximate Aller Sliver Shandong Hanye
compositions (%) (90003232) (163-6)
F 25 1) Crude protein =41 =42
AW Crude fat =24 =8
FL£T4E Crude fiber <3 <5
HH7K 5> Crude ash <9 <14
/K5 Ash <85 <12
ZHREMR Amino acid =3 =2.6
K1 Total phosphorus =2.0 =0.9

RAEEMRTTVE, A H AR 24 H AL mofr R R
LABOSOZ LR H 273 M A€ ; NEWTE & H 2 M
GB 5009.168-2016, v F Agilent S AH 4 154X 7890 A
W5E . SEFR G BB e
1.3 HT8BAREFRNEITEN

ZIREE B & AR 4 2R (Food and Agricul-
ture Organization, FAO) R 5t T4 2H 21 (World
Health Organization, WHO)19734F i i 2 JE R v
G B RIS B R RS, G T L A PR SR
BEATVPIE, tF A B IF /1 (AAS). 1T (CS)
Fobh T BIEERIEB(EAAT), 5 A 0 F:

AAS=
IR i T P2 R 2 Bt (mg /g N)
FAO TP AR 77 2 B R 5 i (mg /g N)

CS

MR B PR R S B (mg /g N)
B R TR AL A & i (mg g N)

EAAI=
\'/ LY (0 100 ML) gon. .. SRLLORT

Lys (s) Met (s) Val (s)

X, nAZ 51 E D T ZA IR, RPN 5
MR, s ERAR S E.
14 HIELIE

SEEGEE R - 3 H AR 22 (mean+SD) &,
FHExcel FISPSS 265k {1 % e dh ik A7 Ze vt 43 #r, R H
LRI 5 743 BT (One-way ANOVA, LSD)F1Duncan
Z H BRI T ST IR, 2R B AP<0.05.
2 H#HR
21 ALAEMREFRIERKR

6 ML HEARR EREARINLA K> Ko M

UKL AR 5 5 & L% 2, 4351 N 66.50%—77.00%-
1.12%—1.43%-. 17.84%—21.84%%12.04%—9.08%.
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F2 AMIERREEEHENAPERRILERTY
{E+AREIR, 1=30, B E %)

Tab. 2 Comparison of chemical compositions in the muscle of
rainbow trout (Oncorhynchus mykiss) between 6 representative
breeding population (mean+SE, n=30, fresh weight %)

s Ko Koy HEERT HEA
,Ej;IJGroup Moisture Ash Crude fat Crude protein
P FHT 76.43% 1404 2.04 19.07+
Mudanjiang, Heilongjiang  0.49" 0.27” 0.05 0.72
ORI T % 71.53% 1404 4.48+ 21.26+
Ningan, Heilongjiang 0.90° 0.10° 1.00° Lo1’
66.50+ 1.40+ 9.08+ 21.84+
HfiGansu 0.82° 0.10° 0.89° 0.82°
oy 77.00= 143+ 2.96+ 17.84+
i Xinjiang 095" 0.15° 028 0.90°
g 7277+ 1.14+ 6.05+ 19.00+
r Plilin 065" 007" 130° 0.63"
T o 70.44+ 1.12+ 8.16+ 19.17+
AL 7" Liaoning 013 0.12° 0.71° 1.00°

e RSB EA B A R SRR 22 7 B (P<0.05)
Note: Different letters in the upper right corner of the same
column indicate significant differences (P<0.05)

XYFMHMKIZK 535 5(77.00%F175.43%) & & = T
HAt 4N BEAR(P<0.05), {ERHJE 5 & &(2.96% il
2.04%) 2 F K T H A4 B4 (P<0.05); GLHHEH
HE(21.84%) % W THM. XY. JBFILBIYANFE
1R(P<0.05), 1 S HNTG 2 3% 2 5:(P>0.05).

22 IHSEBRARSTREFNMETE

SEBRBERSHT o MULECR RN
()28 LR A AN B A M 5 R SR 3. BRTrp iR
IKABEAI T8 A1, AR IEAG I H 1 TR LR, Forp
HofFHEIER(EAA): TR B2 (Thr). S R
(Val). mt& R (1le) L& R (Leu). RNAR
(Phe) FIHfi Z B (Lys); 11F#EL T R IEFR(NEAA):
REZM(Asp). LE R (Ser). BEIR(Glu). HE
2 (Gly). H&#(Ala). BEEER(Cys). HEMR
(Met). BXZER(Tyr). 2R (His). FEZIR(Arg)fl
Jif Z 2 (Pro) -

% 304, AERME(TAA)NIS5.27%—
18.90%, H-FLBAIIBIATAA(18.87%H118.90%)
RS T HABRA(P<0.05). 7671175 1%
HHGlu(2.64%—2.88%) & i a1, HIK 2 Asp(1.58%—
2.03%). AspFIGluse 2R FE IR H 1 Ik 2 24 1R,
Asp+Gluty & H154.23—4.91 g/100 g, 5 & IEE 2
= 1125.34%—27.69%, Ut B 1% 61> WT G A4 L A it
WA SR, TURERM; 546, GlyflAlaf 2R FER +
FH IR 2 TR, Gly+Alaff) & & 41.72—2.18 g/100 g,
HE R MR 11.25%—11.79%, 6806 M EERIL
WHIRE R IR o S B R R R B85 0
TR IETR I LA (Wpan/ WEan) N36.77%—39.08%,
HMEBE A LR 55 i, 22 B UL o B35

EAAS B N6.67%—8.56%, HRIERME

(Wean!/ Wran)F143.11%—45.39%, 05 75 & i F1 4k
D FEBIER S B (Wean/ Wnpan) NT5.79%—
83.11%, ¥JH T FAO/WHOZ 13 ) FH 4B 45 1. 40% Al
60%, 7 B 6 M H R AL N A& F S R 2 L )
R R 1, AIAE i B R LT A S AT A

ALAEFRNETFN o NMITEARERANL
WS A 6MEAA, BT EAA RS 8 A4 o LA
FEARE RN EAT N R 4).

MR R R VR0 45 51, 6 M EAA 5 & i & 3
& (Met+Cys)Fh & 06 75 2 ZE B IT 77 (AAS) 5 K T8l
BT 1, fF5FAO/WHOE K . HM. HN.
GLFIXY fJThr AASH=i(1.02—1.16), IBFILBH]
Lysi¥0 5 (1.82F11.81), BRIBAMH:4x AKX 2
— PRt 2 R I N B i B R (Met+Cys), AAS
N0.14—0.69; JBI1 5 — PR il 4 & B R N Val,
AASN1.14; HM. HN. GLAIXY )% BRI
W N Lys, AASH0.56—0.70, LB S [ i P 52
B A Val, IBIEE — PRV IR 9 & i = R R
122 0F 7 CS 45 R 5 AAS S RAL, AN FEE T IBRE
MBS — FN 25 B ) 1 R R R A 2R IE 4T 5 AAS TR 4
45 R . IBRILBIJAASHICSTE 545 S5 B oR
LysiForfie i, %0 75 @R VP Y & T A B4k,
TN E & Lys, &0 7 2 R0 & E R HAn
HHERNEE, X5EERGES R . VTR
R T B (EAAL)N49.54—94.16, KX NIB>LB>
XY>HM>HN>GL.

23 FERFERRVERRS S E

6L A2 1 T AR JUL DAY G I R 1) 4L R A 5
SGEIR LR 5. WAL PR A — SRR 23 IR B IR,
AL FE ST U A1 g U B2 (SFA), o H617.81%—31.75%;
1SFRAEA G T BR(UFA), o G5 4Fh AN R G
iR (MUFA), 5 H627.86%—30.35%; 11Fh 2 AN A1
fIE TR (PUFA), 5 H640.25%—54.32%. #E23/5 i
fig v, HM A A I H BB R (C17:0), HMATB A
K HY 1L BT RR(C22:0), HMAILB A AR Y — 1 DU ke IR
(C24:0).

ISFA & & M & 2R AT AR N X Y>HN>IB>
GL>LB>HM; SIMUFA & & M & 2R HE K N
LB>JB>GL>HN>XY>HM; SPUFA (1] % £ M 5 2K
HEF K K ONHM>GL>LB>IB>HN>XY . PUFA/SFA
ELAE A F1.34—3.05, AP HMBEA LU B m . HM
FEAR ORI T SPHSFA, &2 N17.81%, & KT
HAth 5 EEAR(P<0.05); MUFA S & 5% % 5(P>
0.05), HAHME & 2 5K N27.86%, LB & & i
% 930.33%; PUFATTHM & 85 % N54.32%,
PUFAH B A #H EZ /4 F ) A8 I EPA+DHA I & & i
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TEHMEBE AR A 55, LBREAARH f AR, R IHMEE A UL
W& 35 B N REA 28 IR -

SFAH R (C16:0) & i %, AR &
E110.81%—20.04%; HM R KA H B4R
(C17:0). thAFER(C22:0)H1 - I ke R (C24:0),
IBHRF AR LR (C22:0), LB A E -+ 1Y ke R
(C24:0); 6 MU EEHEIARIY & HAPMUFA, Horb Dl
FR(C18: 1n9c) & & 2, (i B R ITIR & 2 123.84%—
26.66%; 10FPUFAH LLE R (C18:2n60) 7 &
%, 5 B IR & 5 1126.28%—33.57%

3 g
31 R EF&ERSHT
KAy KA FIRE A E A M ALAE
FE A FE bR IR E B A2 K, K8 E S
N ETI80% 4, HEEm 5N &&=, &
=3

TSR 1 e A kT O 2 P AN R,
6/ 3 1k AL 495 B A LI F 5 /K 31K T2 80%, 1t
P ST 685 JUL PR v A 22 1 2R R TR 7, R R
R 7 U A TR UL PR S R AN ) F R A

B A LR I B R G SR, R SUVE
KRB I E B Ry, RESR A s R i At 25
BBV TRIER, &AFRANE 2 FEWUA
BAHRERAR(PEM, BEAR-REERAR,
PCM), /™ 5 S0 AT 4 " i op 2R R
)2 B E 16.00%—21.00%, & A 5 A A
WA EFRIERN E RN, B IRK. B
Ry FAEET R AHIF AT 5T (06 UL R
R A S & (17.84%—21.84%) KT 16%,
FFEFAO/WHO(2013) 18 (A b1, HNFIGLAEE (4
EARSES TEEIL(17.90%). 4 (Cyp-
rinus carpio; 17.90%). £ Bt (Epinephelus spp.;

AT R BB B PR SRR LA RN S B (FHEHREIR, 1=30, %)

Tab. 3 Comparison of amino acid in the muscle of rainbow trout (Oncorhynchus mykiss) between 6 representative breeding population

(mean+SE, n=30, %)

AEER BT FHT BRI T % Hw B HK T
Amino acid Mudanjiang, Heilongjiang  Ning'an, Heilongjiang Gansu Xinjiang Jilin Liaoning

Wit B REAA
PR Thr 0.78+0.01° 0.89+0.02" 0.89+0.04"  0.83+0.02° 0.90+0.03" 0.9340.05"
AR IR Val 0.82+0.01° 0.98+0.02° 0.94+0.05°  0.87+0.03° 1.08+0.04" 1.10£0.05"
SRR e 0.70+0.03° 0.81+0.04° 0.77+0.07"  0.70+0.04° 0.91+0.04" 0.91+0.05"
2 M Leu 1.30+0.06" 1.43+0.06" 1.43£0.13°  1.2940.05°  1.72+0.06" 1.77+0.09"
T & B Phe 0.59+0.02" 0.70+0.02° 0.72£0.04°  0.64+0.03°  0.96+0.03°  0.98+0.04°
i HELys 0.59+0.00° 0.74+0.03% 0.78+0.03°  0.68+0.01°  1.88+0.07°  1.88+0.09'
e FHEERNEAA
AR MAsp” 1.58+0.09° 1.78+0.07° 1.7740.10°  1.65£0.05*  1.96£0.07°  2.03%0.10"
225 R Ser 0.69+0.02° 0.75+0.01° 0.76£0.04°  0.7240.01  0.75+0.02°  0.78+0.04"
BERGI 2.65+0.10° 2.80+0.09° 2.74+0.16°  2.64+0.08°  2.82+0.09°  2.88+0.13"
HEMGlY 0.75+0.10° 0.89+0.05" 0.85+0.01°  0.86+0.09"  0.95+0.03°  0.94+0.04"
WAl 0.96+0.07" 1.08+0.05" 1.10£0.04°  0.9940.04"  1.20+0.04° 1.25+0.06"
ot R Cys 0.10+0.02" 0.13+0.02° 0.11+0.01°  0.09+0.00°  0.13£0.01'  0.11+0.01"
5 B Met 0.37+0.03" 0.11+0.19° _ 0.19£0.17°  0.65+0.11°  0.36+0.01"
s R Tyr 0.47+0.02° 0.54+0.04" 0.57£0.04°  0.52£0.06”  0.59+0.03"  0.53+0.03"
41 % W His 1.53+0.10° 1.69+0.06" 1.68+0.08°  1.5740.05  0.47+0.01'  0.50+0.03°
KB Arg 0.96+0.11° 1.04+0.04° 1.02£0.05°  0.98+0.01°  1.15£0.03"  1.21+0.06"
[ #aPro 0.43+0.04° 0.57+0.17° 0.50+0.03°  0.48+0.02°  0.75+0.02°  0.75+0.04°
Wian 15.27+0.75° 16.91+0.51° 16.63£0.79°  15.72+035™  18.87+0.67°  18.90+0.89"
Wean 6.67+0.25° 7.35+0.14" 7.20£0.40™  6.78£0.26°  8.56x0.36"  8.43+037"
Wgan 8.60+0.51° 9.56+0.48" 9.42+0.44°  8.94+0.11°  10.30£0.33"  10.47+0.52°
Woan 1.81+1.56" 1.97+1.72" 1.96+1.70™  1.84+1.59°  2.13+1.85°  2.11+1.83"
Wean/Wran (%) 43.70 43.45 43.32 43.11 45.39 44.59
Weaa/Wxeaa (%) 77.61 76.84 76.43 75.79 83.11 80.46
Woaa/Wraa (%) 38.94 38.70 38.84 39.08 36.77 37.55

TEr Wian NEIERR BB, Wipn 00 5 BRI A Wipan AR AL TR BUERR S0 B W N BRI M B " R BRI . [

AT B A A 7 BHRER 2 57 L 3 (P<0.05)

Note: Wrpa is the total amount of amino acids; Wgy, is the total amount of essential amino acids; Wygaa is the total amount of non-
essential amino acids; Wpy 4 is the total amount of flavour amino acids.” represents delicious amino acids. Different letters in peer data

represent the significant difference (£<0.05)
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18.10%) AR &8 (Pampus argentius; 19.60%)55 1% 7K
0", AR R s B S 2 2K

T 7K 0 S B T A A BT 2 I IR T R4k
T A RS S, LR o B 07 & R
PA) 5 38 I G 11U, 6 BEAAR ) B T 7 2(2.04%—
9.08%) W71 & T ¥EME 61 Culter alburnus; 1.89%)"
P4 K RRIG F1.(Oncorhynchus keta; 1.14%)>, g
#id(Acipenser sinensis; 1.1%)" FIAL 5 (Sander lucio-
perca; 0.63%)" V45 X T fig L UL Al A 5T 5 240 i i
FMEE 2 —. HM. HNFXYRHR AR D & 2w ik,
AT e R I 3AN B e B T P, G PQUT
0L A 0 5 1 (2.06%) I Tt i, 2 T i 5
FF ] FREIAEE . TR, B MERRE AR AL BR

BERFA K, A5 KB — Mebr. XY
T A 8 52 % v BB DDLU PR A R 5 1 5 14 P
fICRE LA R T HMABE AR ZE A K, ] e 2 BN %A 5
B T LA A AR B R ) &, T AR W R P N %
SABEAFAENLA B P . B R X IR SRR
%, TN 2 BB i vT e il 4778 4 T, kS B AR
VB, E R AR A B IGE T IX AU AR, AN E
5 B 7 2 e A R A B R

HMZE I A (19.07%) (KJET(2.04%)
R AL, RIHFHME G BRI E 2P T H AR E
B R, ARG & S R IAET . AR PERRAE
SRR K, o EKFEREERE T R KA
JIT U 4 7K P £ 2R 0 3 A9 FRAIE BT 6 /K Rk 15

R4 AMIBRERUEEEHANALFEEREFNETNCERELREIR, 1=30)

Tab. 4 Comparison on evaluation of amino acids traits in the muscle of of rainbow trout (Oncorhynchus mykiss) between 6 representative

breeding population (mean+SE, n=30)

HORITALFHT W T % Hm
Mudanjiang, Heilongjiang Ning'an, Heilongjiangg Gansu
W iH AR FAO/WHO RS iR EHF HHEB HEHEF
EAA Ptk =5 sa AR WETS L= ZER WS L= ®ER WETS
Essential FAO/WHO  Egg H R PF4>  Chemical 7" PF4>  Chemical " P£4F  Chemical
: : f Content . Content f Content .
amino-acid  standard protein (mg/g N) Amino score (mg/g N) Amino score (mg/g N) Amino score
'8 acid score  (CS) ge acid score  (CS) g8 acid score ~ (CS)
(AAS) (AAS) (AAS)
AR le 250 331 230.51 0.92 0.70 236.89 0.95 0.72 219.17 0.88 0.66
TR Leu 440 534 426.05 0.97 0.80 421.64 0.96 0.79 407.97 0.93 0.76
T B Thr 250 292 255.25 1.02 0.87 262.64 1.05 0.90 255.27 1.02 0.87
AEFVal 310 441 269.23 0.86 0.61 287.02 0.93 0.65 269.29 0.87 0.61
ARt
AR 220 386 153.50 0.15 0.40 69.64 0.32 0.18 31.70 0.14 0.08
Met+Cys
PR+ R 380 565 346.47 0.92 0.61 363.71 0.96 0.64 369.02 0.97 0.65
Phe+Tyr
M Lys 340 441 193.04 0.56 0.44 217.08 0.64 0.49 222.81 0.66 0.51
TR
TEHEAAL 61.06 56.73 49.54
#T 88 Xinjiang i M Jilin 1L F*Liaoning
W FFAIEN FAO/WHO 1578 2 gamy ISV gapm
EAA b R s ARR O WETR Lo 2ER OWHEEY g WER O WETS
Essential FAO/WHO  BEgg Content Aﬂzﬁ:} Chemical " - Aﬂzﬁ’ Chemical " Aﬂzﬁ’ Chemical
amino-acid  standard rotein mino score mino score mino score
P (mg/g N) acid score  (CS) (mg/g N) acid score  (CS) (mg/g N) acid score  (CS)
(AAS) (AAS) (AAS)
RS A K le 250 331 244.90 0.98 0.74 300.38 1.20 0.91 297.75 1.19 0.90
TR Leu 440 534 451.98 1.03 0.85 566.77 1.29 1.06 575.94 1.31 1.08
P& R Thr 250 292 290.47 1.16 0.99 295.99 1.18 1.01 304.27 1.22 1.04
AR Val 310 441 305.38 0.99 0.69 354.10 1.14 0.80 357.52 1.15 0.81
HE
AR 220 386 100.31 0.46 0.26 255.43 1.16 0.66 151.05 0.69 0.39
Met+Cys
FR+IR AR 380 565 408.16 1.07 0.72 510.86 1.34 0.90 493.35 1.30 0.87
Phe+Tyr
HE R Lys 340 441 237.80 0.70 0.54 617.20 1.82 1.40 613.97 1.81 1.39
DA
P EAEM 63.94 94.16 87.41

TEHEAAL
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B HERIRAT B (0 BT R e, 8 € il (28 S i e
J5 D T e T RSN, 8 ik B AR A E R
iof 2 IR W SRS UK R AN BT ER AT
U, Rk E AR B RE T, WE S kR R A
Jit . DUALTRIAIA ST . E AE T L AT PR S 55 0 4%
WL 0 () TR, 2 5 BHNRA R G E
e BT T B, SR TR R A RN S AL

32 AREERERFIEES T

B R W2 A TR A AL oy, S A AR A
@R PR, IR, fEE ST RERIE. &
HRBEIR AL 5 IR is i 5 QI R e e B S i R
R EE R TR, TR R R A R SR ALK
A BV & M E TR IMERI IR, 5 B 07
HALL, BNLT AR, 4540 2D, i S LA
B A AR, @RS S

RS AMIBRREEFHENABHERRERS S ECEHEHRER, 1=30, g/100 g)
Tab. 5 Comparison of fatty acid profiles in the muscle of rainbow trout (Oncorhynchus mykiss) between 6 representative breeding
population (mean+SE, n=30, g/100 g)

e RILHAL RRLTE i Ek T
Fatty acid IIEI/I qfanj@ng, H Nlmg an, Gansu Xinjiang Jilin Liaoning
eilongjiang eilongjiang

HFIE VT ERSFA
W RERRC14:0 1.01£0.05° 1.45+0.04° 1.03+0.02° 1.78+0.39" 1.3340.13°  1.04+0.04°
+HHEERCI5:0 0.20£0.01°  0.22+0.01" 0.16+0.01°"  0.32+0.08" 0.15£0.02"  0.13+0.01°
KHHBRC16:0 10.81£0.47°  17.66£0.22°  16.06+0.13"  20.04+4.52°  16.82+1.74"  16.46+0.72"
+-LkERRC17:0 — 0.30+0.01° 0.19£0.01 0.3840.12° 0.19£0.02° 0.16£0.01
T EHRC18:0 5.33£0.19° 6.31£0.27°  5.83+0.18" 7.6842.22° 5.47+0.49" 5.42+0.19°
FEAERRC20:0 0.4620.09" 0.40£0.04  0.37£0.02  0.71£0.30° 0.18+0.02° 0.17+0.01°
I H#FIRC22:0 — 0.30+0.02" 0.30+0.03" 0.55+0.19" — 0.03+0.06°
- PUkERRC24:0 — 0.1240.11°  0.18£0.01°  0.28+0.27" 0.06+0.11" _
YSFA 17.8120.53°  26.76+036"  24.1240.38"  31.7548.05°  24.2042.52"  23.4140.95"
AN AR T FERMUF A
KA C 161 1.38+0.04° 2.63+0.07° 1.71+0.02 1.95+0.13° 2.4340.18" 2.52+0.09"
J#RC18: 1n9c 23.8440.59  24.05+049  25.1740.58 23974333  26.58+1.15  26.66+0.57
JIFi-11- =+ BRI IR C20: 1 1.76+0.08" 1.2140.02°  1.24+0.03" 1.25+0.28"° 1.00+0.05° 1.03+0.01%
MZRC24:1 0.88+0.03" 0.49+0.06° 0.30+0.02° 0.84+0.19" 0.18+0.02"  0.13+0.02°
YMUFA 27.86+0.68  2839+0.54  28.43+0.61  28.00+3.92  30.1941.40  30.35+0.65
Z A AR PUFA
TR C18:2n6¢ 33.57+0.33"  28.80+0.49"  33.13+027°  26.28+5.85"  32.60+1.98"  32.94+0.77"
y-TEJBRARC18:3n6 0.49+0.11° 0.40+0.05°  0.54+0.02  0.27+0.23 0.78+0.11" 0.72+0.03"
a-EBRERC18:3n3 1.97+0.05" 2.5240.09°  2.88+0.10" 1.98+0.76" 2.80£0.36" 3.07+0.14°
JGi-11,14-—F) — & E2C20:2 1.76+0.05" 1.40+0.07° 2.0120.02° 1.16+0.05° 1.41£0.03° 1.79+0.11°
Jifi-8,11,14- =+ Bk —HHERC20:3n6  1.66+0.14° 0.9040.05° 1.210.05 0.65+0.19° 1.24+0.20" 1.49+0.11°
JGi-11,14,17 — B = ##C20:3n3  0.25+0.02° 0.2140.01" 0.20+0.00° 0.2240.05"  0.10+0.01° 0.110.02°
164 DU 2C20 4n6 1.7620.16" 1.0740.10°  0.90£0.12  0.76+0.26° 1.2140.05° 1.20£0.01°
FFERC22:1n9 0.97+0.11° 0.53£0.20" 0.35£0.02%  1.2120.33° 0.2240.05° 0.17£0.01°
Jii-13,16-—+ — B A RRC22:2 0.27+0.01° 0.22+0.01° 0.23+0.00° 0.21+0.01° 0.14+0.01°¢ 0.15+0.04°
EPAC20:5n3 1.40+0.12° 1.3540.07° 0.81+0.04  1.40+0.77" 0.7740.16°  0.55+0.09"
DHAC22:6n3 10.22+0.23" 7.46+0.68°  5.20+0.53" 6.11+4.68" 434£1.09°  4.06+0.33"
YPUFA 5432£032"  44.85:0.89"  47.45:0.99"  40.25£11.90° 45.61+3.90"  46.24+1.54"
Tn6 37.48+023"  31.16£0.39"  35.78+0.43"  27.96+6.49° 35834231  36.35£0.91"
3 13.85+0.33"  11.54£0.78"  9.09+0.66"  9.70£6.09°  8.01x1.61° 7.79+0.52"
EPA+DHA 11.62+0.32° 8.81+0.75°  6.01£0.57" 7.50+5.44° 5114125  4.61+0.35°
n3/n6 0.37 0.37 0.24 033 0.22 0.21
PUFA/SFA 3.05 1.67 1.97 1.34 1.92 1.98

1 EPA. 84 TUIRIR; DHA. Z-F I NIA IR, [FATH0R 570 LA A F 5 B R 22 573 .2 (P<0.05)
Note: EPA. eicosapentaenoic acid; DHA. docosahexaenoic acid; Different letters in the upper right corner after the peer data represent
significant differences (P<0.05)
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KT RN IIE L FRHANAT EHEE
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Asp, Cys e EHA%(0.09%—0.13%), X 51575 B 4
i (Coregonus ussuriensis) - TEE 8 (Leuciscus) "
% Iy i Tetraodon fluviatilis)™" 2 TR (4
FEAR . GluE GBI & R, AU EE
R R, R RTIE. Wil WUAR S F 24
U E RS ROR IR, 75/ 2R B R IE R 7
P St R e R A E Y. GlufAsp
T BRI R T B OR R R R, BRI
S R FE R B 36.77%—39.08%, i T S A
P B R 48 Oncorhynchus mykiss) 5%,
& W T i R 0 B IS5 . AR EFAO/WHOK bR E,
RIFE AR WEan/ Wrans Wean!/ WapanfE40%F
60% LA I, AHIFFLH K16/ UL 2 B FEAR WipAa/ Wran
943.11%—45.39%, Wsn/ WneanI75.79%—83.10%,
JE TR . Lys/2S 4 158 — R il 1 2
%, Bee 2 50T AR, 7R 3 AR K
RE . WsaPUAGE . FREE A A s 5
FIRI 2. 233 g s 84 55 00 T R #E  E BLAE
H, & SN R BERAMEYI B A, $E M
TEAEFRME, X 4R NG i g i A 2
& X IBMILBHILys & B4 5, X A5 7
AR IR R A 9%, EAATLN94.16F187.41,
W R = T A B B HEA, s T8 (Aristichthys no-
bilis; 52.85)[44]\ i (Hypophthalmichthys molitrix;
53.14)", KRR f1(61.31) 0 2 05 BL 1 (60.36)°
&, Y SV P EAARN SRR & s B I . @it
SXof AN [ T 6% 2 T A AL A 06 7 B R B 0 TR AT 7
FVEAR, AT DATEA: P2 00F 50 Hp 1 R o5 i 7 g g 1] 1 e
HH D T SRR R RN I B, R T 6 53 £ I G A R,
SN R T B S AR B TAESR A TR
33 AlIRERAERARFIE E T

JUE 73 TR AN AN 2 00 GBS £1%) 3= 2 i 4, 7R AR RAR
W R P A AR BRBE I AR AR
FE T LR A AR TR (SFA) . FRANHL AN A 7
2 (MUFA)FI 2 A AR T B2 (PUFA) = K28, 62
S 25 AR R T BRI A AR TR

KA TSI 23 FF AR IR . 8FF SFAH KR AR
BRI & B2, E R 15 5B 86 LA M s B i AR,
FEE B ST 204077 T B B 6 2 PR AR,
AFPMUFAHIIR & Bl A FE, E-MUFAR £
RS, RES A BRI AR . 4EFr iR . ykas
G 2 IR0 TR 95 963 0K 3 Bk R A e T 11 A
PUFAS & LT AR S &I — 2, MK FZ
ARV 7 2 R 6 B2 T WL PR XU, SH: B A B 1 i o

5 B0 W IR B I A 4E R R SR A SR
U, 33 5 0 0 0N 0 B g R LR I T R
g R

HRIWFEHEEEN . SRENEFRZDIR,
THREEH KEMn-3ME MR, #8124 PR £ A
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REAR 27 0577 o fid 1L 555 98 AR R, B 42 W] DA T e
SiE, B a- W . — ik TG ER(EPAYF =+ =
WA R(DHA)Y . EPARIDHA & A3k
KRB R AR BT, B K R & A
WERIC 12155 ThRE, ALEE AL - DHAFIEPA & &N
4.61%—11.62%, HME & B i i 2 5 T HAR B4
(P<0.05), 11 T K vtk (Salmo salar; 2.08%)°".
Y%(Brachymystax lenok; 2.54%)"FI¥T B ek (Hucho
taimen;, 2.36%)"° 4%, % i TS8P (¥ 2 v .
A S RIS R, K 2 AN A RE T R LA K 3
& MEPAFIDHAXT AT 135 47 {g e iRk £ 14 B 2L, T
i JL R AT LAE R TT R & & ANV A R I R 7 1

gx BT, AHE A0 E AR BRI E 77
B 3EAT AT 20 B, e W T ] P T 7 IR %
BIRNME. IBFLBE E R LU AR Sl 14 5
B2 R E AR, XYEF RS A2
DR B e e ; HME B BRI LA A & 78 2 1R
T EAK AR, EAAHEH, L TFAO/WHOFR
T, B A A A 2 3 () )5 2 SFA S B K IMTPUFA
&R, SFA/PUFAI ELAE 7R 6 MR M B A i
&, n-37% . EPA+DHA S & Kn-3/n-6 1 EL B % =,
SXoF 9057 o M ML 2 5 B B L . ASHIE ST [ P T
{68 (1) 8 IR AN A AT A TR 25 HO BT 8, Sy Lt ol P
AR 3% OB AR B SRR Bk
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THE ANALYSIS OF MUSCLE NUTRIENT COMPOSITION OF SIX
REPRESENTATIVE BREEDING POPULATION OF RAINBOW
TROUT (ONCORHYNCHUS MYKISS)

2
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(1. Cold Water Fish Industry Technology Innovation Strategic Alliance, Heilongjiang Fisheries Research Institute, Chinese Academy
of Fishery Sciences, Harbin 150070, China; 2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai
201306, China; 3. Department of Life Science and Technology, Harbin Normal University, Harbin 150025, China; 4. Qiandaohu
Xunlong Sci-tech Co., Ltd., Hangzhou 310000, China; 5. Gansu Fisheries Research Institute, Lanzhou 730030, China)

Abstract: Rainbow trout (Oncorhynchus mykiss) is an important cold-water fish with high nutritional and economic
value in China, however, less researches of high-quality rainbow trout germplasm resources populations were reported.
This study aimed to provide essential data for assessing the nutrient composition of rainbow trout muscle, trait screen-
ing and the breeding process of new species by comprehensively evaluating the muscle nutritional components and
quality of representative breeding populations of rainbow trout in six different regions. The 2—3 years old rainbow
trout originally from Mudanjiang, Heilongjiang (HM), Ningan, Heilongjiang (HN), Gansu (GL), Xinjiang (XY), Jilin
(JB) and Liaoning (LB). Thirty fish from each population were divided equally into three replicates, and the composi-
tion and content of moisture, crude protein, crude fat, ash content, amino acids and fatty acids in muscle were mea-
sured according to the national standard. The results showed that there were significant differences (P<0.05) in mois-
ture (66.50%—77.00%), ash (1.12%—1.43%), crude protein (19.00%—21.84%) and crude fat (2.04%—9.08%) among
the breeding groups, and the crude protein content of HN (21.26%) and GL (21.84%) was significantly higher than the other
populations (P<0.05). In addition, the protein content of arious groups was greater than 16.00% and met the Food and
Agriculture Organization of the United Nations (FAO)/Word Health Organization (WHO) Standard (2013). Seventeen
amino acids were detected in the six breeding populations with a total amino acid contents (TAA) were
15.27%—18.90%. The total amino acid components were significantly higher in LB and JB than those in the other four
breeding populations (P<0.05), and also had higher essential amino acid index scores (EAAI). Among the 17 amino
acids, Glu had the highest content (2.64%—2.88%), followed by Asp (1.58%—2.03%). The content of fresh amino
acids was as high as 11.25%—11.79%, indicating that rainbow trout muscles were fresh and tender, and the amino acid
index (AAS), chemical index (CS) and EAAI of all populations were higher than the standard of FAO. Twenty-three
fatty acids were detected in the six breeding populations, containing eight saturated fatty acid (SFA), four monounsatu-
rated fatty acids (MUFA) and eleven polyunsaturated fatty acids (PUFA), with contents of 17.81%—31.75%,
27.86%—30.35% and 40.25%—54.32%. The PUFA to SFA ratio was between 1.34 to 3.05. HN and XY had higher
SFA than other populations, while HM and GL had higher PUFA than other populations. Additionally, JB and LB had
relatively higher MUFA than other populations. Taken together, six representative breeding groups of rainbow trout
have balanced muscular nutrients and meet the FAO/WHO standard, which provides germplasm resources for rainbow
trout breeding.

Key words: Nutritional composition; Amino acids; Fatty acid; Breeding populations; Oncorhynchus mykiss
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