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(B8] RRAF AR F LA BHROH R,

[ %] RRF ST TREF; R MR

—IRFEIRIAM R R F T BTV E G JL . IS . Kofe kb g, AERRLR

28 pix Fo g B B 4 AR AT Fb AT S

GR] REFEEFFREMAPHRAEORESE (16.77%=

0.33% ) & T, A E (12.23%+0.12% ) K24 % (69.13%+0.69% ) 394K T 3T
B, [2E2FAREFHF (P>0.05); WA FHAHRAR LT (TAA) &k BB (DAA)
M RES TR (P<0.05), &FRahmis (EAAL) ik 84.71£0.86, 555+ A AR
—3; WA P RTA % e ighiER (PUFA ) # 27.63%+0.63%, @B Riefefghsii (HUFA )
A 12.79%+0.50%, Yn-3PUFA 4% ( 13.21%+0.44% ) #= EPA+DHA 4% ( 11.70%+0.49% )
HREZHTEM (P<0.05), 123n-6PUFA #4 % ( 13.82%+0.95% ) B ZF & T xR a

( P<0.05),

(18] FREXFZEEGKAGK, hEb o E Kk E Pty SRR

F, B K FTEMAF TAA, DAA. PUFA, HUFA, Yn-3PUFA #= EPA+DHA %4 %,
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ST AR PR LSRG G A RIR FRA
T ARRIFREEREY ST, MR E R
B LB SR BT, AUIUMOR B AEN R ]
T XA R B 5K AR K T AR TR Y
PIBTE SR, I, ASBIFSY 2 LUK et [ R ik
AR 2 TR A BN E R T &R Fy bt
TR, MHMUAETREAT I, DI s el ek
w R R AUEE S SR

1 #R57FE

1.1 ##

2021 4F 12 A, TAEIREABE b R
RFpEE SHE UL T 8T SRk = BRA
AlIgE AR AR (MR AR ) e —ik
BEMOIR L RAY (R /R TR AR S A &5 o 4
Br ) ONER R RRMR ARG (T IR R MR )
M =B N E A AT RIS bR TR T, &
M, Kkt “Shig 1 57 BE R Fy MEEAE
KRR 3.40+0.16., JBARK /BN S K 4.50+£0.05.
RN (912.81+£99.32) g, WHPHE (N 5.70+
032, TE[—FRET, (R AR — B8 A 38 R
TP R R . PRI SRR B A R X R AR
2 i, HOP AR /RSE R 3.00£0.15, EBARK/RE
iR R 3.60+0.04 . (RTEN (773.29484.14) g,
TS HE N 4.3020.32, EH 4 EA G X ML EA
[T N T A, HAERI—IR T, SF ik

FIRBRIF> (AAS) =

REIFE SR &/ (mg-g ! pro)

HEEK R 5~7 om B REMAET L F; Fxt g
Hifp; $FE, BEME T T AR i g
R, AR —IREE N T N T SRE . FRAH KR
KT A NY 5052—2001 € oo FE 20 WK IR
FHAOK BbnfE ) 2k, PR T ECA 1R 3
UK oA, RER B 2.0~3.0 Z[H],

12 A&

2022 4F 8 A, Ayl NKE A “Bhil 1 57 i F
PR EN (9624+26.59) g, KK /A K
3.50+0.33 . EARK /AR N 3.74+0.50] FIXT R4
[N (70.00£31.67) g, RK/AKE N 331+
0.36. EWK/EINE N 3.49£0.38] i1 3 4755
B 20 G T W L 300 g, EREIRAIE, XTHLA
R 7% M5 M = = N =1 N = B 5 74 E ) A
e =T 17 s wrix R ralll I o2l RPN Gk S
AT ARSI A BT AT SR 4 TR 2 e S
W E S TS B R S HEE T, iR S
y NDSY-03,

B AR PRI A R A 4 21/ A T AR 4 4
(FAO/WHO ) 1973 4F 8 14 7 R B IR V4 b
AR U R T R e AR B R SR T
A TR BT 4R ) 4 X R B 1 R A R SR R A
VLR BRI ( Amino acid score, AAS). fL#iF
43 (Chemical score, CS) FlAFE R IERLFEEL ( Ess-
ential amino acid index, EAAI) ETEENLIRE B
M R EFRE, HatA AT

(D

FAO/WHO /3 i [A] P2 LR & B (mg-g~! pro)

WAy (CS) =

FRAE dh = RS (mg-g™' pro)

(2

O ANEREAFAMAER S E (mg-g! pro)

Lys (#) x100---xVal () x100

%%ﬁ%@%ﬁ(MM)zJ

X (3) T n HHAENTFEIERRECR; « IFEN
FESR AR I PO AR SR O it s s g BT
WA F i Lys WM ; Val HAIEIR .
1.3 HiEAbIE

i1t 3R SPSS 27.0 FAFANFE, I X4
KA e ks, WA EE RS T R I AT . ik
BRI CPRIEREZ ) Fom,

2 &R

21 EBFRFH—REZERSD
Kegtn G157 % E R By NLUA T AHE G

(3

Lys (s) x---xVal (¢)

N 16.77%+0.33%, = T X M4 1Y 16.67%
0.46% ( P>0.05); MARNI & &4 12.23%+0.12%,
KA 69.13%+0.69%, PR T X4, {H2%
FAEZE (P>0.05); BRI & o AR —2L,
AEF5IE 1.40% (£ 1),
22 EBFRF, NSEBREAR

KEH Gk 157 H R F3 JUA I & i &
g M ( Total amino acids, TAA) & ( 16.10+
0.34) g100 g', 0k & MR ( Delicious amino
acids, DAA) N (6.50+0.16) g100 g', Pi&
XA, HEREE (P<0.05); MR



FL R ( Essential amino acids, EAA) iy ( 6.50+ BARF 5X AR EAA T, HER
0.11) g100 g, HARULE TR, HERAL + PR FOR N Z R + 1% 202 R PR i Pk 2 5

% (P>0.05) (%2), Xfﬁiﬁﬁﬂﬂﬁg‘é\ﬁﬁa%%m{ﬁﬁ T, KEf
WG A4S TN, KRE M “Mim 157 % E “URIK 157 BEH R Fy 1Y EAAL N 84.70+0.86, %
A Fy SXTIRAANLA T &1 BEAA Y, AAEERSIE & T X4 EI’J 84.60£1.93, HE R REFH (P>

FEM; ARG CSVFITEL, R i1 57k 0.05) (K3),
F1 KESEEFRF; AR —RERBI

Tab. 1 Analysis of general nutrient in F3 muscles of breeding offspring of L. crocea

TiH A E /% HRE W% K% Y o
Ttems Crude protein Crude fat Moisture LIS 1% Ash
“H BT RE R F,
“Dingcheng No. 1” breeding system Fs 16.77+0.33 12.23+0.12 69.13+0.69 1.40+0.05
s HE ]
e 16.67+0.46 12.83£0.74 69.80£0.80 1.400.08

Control group
W CRRAREREE (P<0.05), KIFERRERARE (P>0.05). FREL.

Notes: " indicates significant difference between groups (P<0.05), unlabeled indicates no significant difference (P>0.05). It’s the same as following
tables.

*2 XEBEERFFRF; AP SERARSH

Tab. 2 Analysis of amino acid components in F3 muscles of breeding offspring of L. crocea

TiH Gl 157 B R Fy/g 100 g XA H/g-100 ¢!
Items “Dingcheng No. 1”7 breeding system F3 Control group
KL/ Asp* 1.69+0.03 1.67+0.02
JRE R Thr 0.78+0.02 0.76£0.01
225 Ser 0.68+0.01 0.68+0.01
BEE Glu* 2.73+0.05 2.77+0.02
HE % Gly* 1.00+0.04" 0.95+0.02
WA Ala* 1.03+0.03 1.01+0.01
AR Val® 0.86+0.02 0.85+0.01
L Z R Met® 0.45+0.02 0.44+0.03
HIEEER Nle® 0.79+0.01 0.80+0.01
FEER Leu® 1.32+0.01 1.33+0.01
%2 R Tyr 0.55+0.01 0.55+0.01
RN Z R Phe® 0.68+0.02 0.68+0.01
H R Lys® 1.5940.03 1.59+0.01
ZH % B2 His 0.37+0.00 0.36+0.01
R Arg 1.04+0.02 1.03£0.02
[ 2 B2 Pro 0.57+0.03 0.56+0.02
IR G TAA 16.10£0.34° 16.00+0.18
BRI EAA 6.50+0.11 6.40+0.07
fif R LR DAA 6.50+0.16" 6.40+0.07
WA R S B EAA/TAA 0.400.00 0.40+0.00
fif IR G2 RE R/ S LR L i DAA/TAA 0.40+0.01 0.40+0.00

e MROREFRGIER; *RRUFEEER.
Notes: * indicates delicious amino acids; * indicates essential amino acids.
23 EBFHK F; BEIERARK A& R ( Saturated fatty acids, SFA ) A% H5EHE BR
TR TR ARG TR a AT, & (C16:0), Kt “Shigk 157 %H & Fy WA
R 1Y YR BN A AR TR ( Monounsaturated SFA &4 36.13%+0.44%, MUFA &4 (31.67%=
fatty acid, MUFA ) T yHER ( C18:1n9¢c ) FlHf Al 0.29% ) KT X AL, WA ARSI 2 ( Unsatu-
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rated fatty acids, UFA) &t (59.29%+0.37% ) & T

XA, H2ERARE (P>0.05), MiKHE M “5
W57 E R F3 M2 AMANEHRR ( Polyunsa-

turated fatty acids, PUFA ) & (27.63%+0.63% ).
 EAE A IR ( Highly unsaturated fatty acids,
HUFA ) &4 (12.79%+0.50% ) ¥4 & 25 2 F X I

4 (P<0.05), KBl “Shim 1 57 %F R Fy BIRH
fa LA FF Y n-3PUFA & (13.21%i0.44%) BES
TR (P<0.05), {HYn-6PUFA 7 (13.82%+
0.95% ) W Ik T XF M4 ( P<o. 05) H EPA+
DHA & (11.70%+0.49% ) &5 TR ( P<
0.05) (%4).

®3 KHABEFFRF; AHSEREFNETH

Tab. 3 Evaluation of amino acid nutritional value in F3 muscles of breeding offspring of L. crocea

] D”f@ﬁ/%l:,%

o e ZH

i H “Dingcheng No. 1”7 breeding system F Control group
Items
AAS cs AAS cs
SRR e 118.05+1.95 87.40+1.44 118.81£1.17 88.21+0.86
AR Leu 113.49+2.07 92.37+1.68 113.63+1.60 92.49+1.31
#i5 B2 Lys 173.13+1.54 136.03+1.21 172.46+2.06 135.50+1.61
FATREIR + - 22 Met+Cys 77.14+3.10 47.37£1.90* 75.07+6.07 46.09+3.73*
2R Thr 116.53+1.64 99.17+1.39 113.35+1.78 96.47+1.51
MR Val 102.82+0.82 77.90+0.62 101.01+1.04 76.52+0.79
HRNERE + B2 R Phe+Tyr 123.69+0.95 79.80+0.62% 122.3142.63 78.91+1.70*
T ARG EAAL 84.71+0.86 84.65+1.93
e PR PRI R
Note: * indicates limiting amino acid.
*4 KEEREFRKF; ILAFIEIRERAR ST
Tab. 4 Analysis of fatty acid components in F3 muscles of breeding offspring of L. crocea
TiH “W 15T I H & Fal% Xof B 2 /%
Ttems “Dingcheng No. 1” breeding system Fs Control group

W E5ER C14:0

TH ) B

KFAHER C16:0

KR C16:1n7¢%2

+-tEkEfg C17:0

Ji-10--EBRMGE C17:1n7¢°

+I\ (B BRIEfRER C18:0

hER C18:1n9c°4

R C18:2n6c°*

o- W HRER C18:3n3¢°°

— (e BRAEERR C20:0

LBk — I EZ C20:1n9¢°4

R C20:2n6c°*

TEAEDUIRER C20:4n6c (ARA) ©°F

T AR C20:5n3c (EPA) 9%
F5-y-TEFRER C22:2n6¢°°™

TR EmRER C23:0

ARUEEL C24:0

ZATRRNMEER C22:6n3c (DHA) ©°F

HAth Others

® C15:0

JIgi-11-

2.70+0.08" 2.52+0.05
0.29+0.01 0.27+0.01
25.97+0.60 25.90+0.29
7.80+0.25 7.660.10
0.30+0.01 0.28+0.01
0.44+0.01 0.41£0.02
5.18+0.14" 5.52+0.10
22.83+0.25° 23.47+0.31
13.10+0.94° 13.27+0.09
1.50+0.09 1.50+0.02
0.20+0.00 0.19+0.00
0.59+0.02 0.62+0.05
0.24+0.01 0.24+0.01
0.60+0.04 0.58+0.02
4.63+0.107 4.46+0.11
0.48+0.00" 0.35+0.02
0.28+0.01 0.22+0.01
1.27+0.02 1.31+0.04
7.08+0.49" 6.59+0.26
4.560.21 4.63+0.08




% x M HEAE . KEAET TR F; WRERST 5
ZikK 4
| ST IRE R F/% ot BEAL/%
Items “Dingcheng No. 1”7 breeding system F Control group
HIANIRIDTR SFA 36.13£0.44 36.2120.30
AAENT R UFA 59.29+0.37 59.15+0.26
AR TR MUFA 31.67+0.29 32.16£0.28
ZAMAENIEE PUFA 27.63+0.63" 26.99+0.50
n-3 EZ AR IR AN Yn-3PUFA 13.210.44° 12.55+0.37
n-6 %2 AMRIE TR Y n-6PUFA 13.82+0.95" 14.44+0.13
e BE AN AR DT R HUFA 12.79+0.50 11.98+0.41
ZAB AR EPA+ -+ BN R DHA 11.70+0.49" 11.05+0.36

TE: OFBFNERMENIG: AFR BRI “FR L MR R i AR L -

Notes: © indicates unsaturated fatty acids; ©

unsaturated fatty acids.
3 g

3.1 EEWNKRE&IR—BEFKD BN
FEETT . HARWT . KRR 532 P EA LA
BFRA I EAR AR FEARWTE T, K sk
BAHNNRS A HA MR . &A™ fuk
AT RS, RULERNEH AR S, KM
BRI E TR A T s B4l , BEEEF TR
O Y R BT R T REAY T HILIRL fh el R B A
A BT RE A= R — “PE IRl ) “iht
UK, Rl 4 SRt S B 7R B B ( Cyprinus
carpio haematopterus ) "7 VPGl ( Sebastes sch-
legeli ) "8 KITHH5 ( Micropterus salmoides )
UL 6% ( Oncorhynchus mykiss ) 2 f#F5EH . {H
R0 35 B 20 55 00 REZE LA v Jor 35 A REL . 1 o DR
BRI S 22 IR R I, X—45 RS2l
AT KRB KRBT AL E T2 853 5 i o
FEER—E, A R AL S R s AL
ARG, AT e TR PEIR, fRE 2
L BRI R TEMER, A RRIRISR A5t
it
32 EBEXMAKE&EIRNSERASNEN
MRNA TP AR S PR eE T
EERE M, BEAA 28 NEARES &
B AR H B KR BRI R, HA
RS A B B SR AR A AR Y AR
AWM, Kk FH 504 BEAA & &
BRESARE, HEFHES FAERHA, H
EAA/TAA 2 0.40, £F& WHO/FAO 77 (1) FAH A5
A, ULHA R T A2 IR A A 8, SEF
o B} EAA S, DAA &R PPM Py E SR a5
M E LR Z —, SR B 1B — e R

indicates monounsaturated fatty acid; * indicates polyunsaturated fatty acids; *

indicates highly

B TH DAA & &, AWRIFRER BoR, (R
BERK [ERKARE N (3.50£033) . BHK/EWN
A (3.74+0.50 ) 1 (K E f ik & A WL T & Y
DAA W # 5 T A4 ( P<0.05), X —HWF584h R
55 E/INRE R R s A 2 FE ST K ot LR R
SYHTEE, RARUEK K M LA DAA 1Y & 23
—8, RHJEHE, EH NN FERARUCR H R
WHE A THANE KX —F8br, M T KM
WL HF DAA Hy &+
33 EEXWNKEAEAREHERAS N

I 7 2 ) 2L B — 3 24 T R L S e LA i fe
BRI BTSSR SFA JE B EAl
Rewn i, (H& a8k, UFA 1]
il A [ R AL, A i v AR KO . IR AR
R KOERUE O & AR, &P B S i
Bihnai. UL, BRI IDTRR IG & f S A EsY
i N B A e B A F AR AR 2 WL R PUFA
i n-6 % Fl n-3 e AE N2 K 2L sh Wik A Be &
B, T RN AR s Ho n-3 % PUFA
R FEYEHEIR T, B JSREEA, vy
SRIMAT . BEAR M RN TR O M A BR 5, R EA
PURGIENE Y, A s NAAERR ; T n-6 1% PUFA
RS R I /NHR SRR | I A LR R AR S G N
X N AR fele 3 3k RS R R 2O A AR UROBIE 5 R &
M, KEMIET R F; JLATH SFA & &L TXf i
4, UFA & A4, HUFA S ERERT
XFHRZH (P<0.05); HRHEIEE R Fs NLIA NG
R rh Y n-3PUFA B9 & & i 2 5 X IR ( P<0.05),
Yn-6PUFA [ & i E IR (P<0.05); EPA+
DHA & & 7/ TXH 4 ( P<0.05), X i
BEE XK E R TR & it B — 2 WG ER, 2
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Nutritional analysis of F; muscles in the breeding of
Larimichthys crocea offspring

HUANG Weiging'?, ZHANG Yi’, ZHOU Zhenping*, ZHOU Yiyang*, ZHOU Shuning*,
ZHOU Honglei*, WU Xiaoxuan', DING Jianfa®
(1. College of Marine Sciences, Ningde Normal University, Ningde 352100, China;
2. Engineering Research Center of Mindong Aquatic Product Deep-Processing, Ningde 352100, China;
3. Mindong Fishery Research Institute of Fujian Province, Ningde 352100, China;
4. Ningde Dingcheng Fishery Company Limited, Ningde 352100, China;
5. College of Biological Science and Engineering, Ningde Normal University, Ningde 352100, China)

Abstract: [Objective] This study aims to explore the impact of selective breeding on the nutritional quality of
the muscles of Larimichthys crocea. [Methods] A comparative analysis was conducted on the crude protein,
crude fat, moisture, ash, amino acid composition, and fatty acid composition of muscles between the selectively
bred F; generation of L. crocea and the non-selected control group cultured under identical environmental con-
ditions during the same period. [Results] The results demonstrated that the crude protein content in the muscles
of the selected F3-generation L. crocea was 16.80%=+0.33%, which was higher than that of the control group. In
contrast, the crude fat content (12.20%+0.12%) and moisture content (69.10%=+0.69%) were lower, though these
differences were not statistically significant (P>0.05). The content of total amino acid (TAA) and the content of
delicious amino acids (DAA) in the muscles were significantly higher than those of the control group (P<0.05).
The essential amino acid index (EAAI) reached 84.71%+0.86%, which was higher than that of the control
group, but the difference was not significant (P>0.05). The content of polyunsaturated fatty acids (PUFA) in the
muscle was 27.63%+0.63%, the content of highly unsaturated fatty acids (HUFA) was 12.79%+0.50%, the con-
tent of Y n-3PUFA was 13.21%=+0.44%, and the content of EPA+DHA was 11.70%+0.49%, all of which were
significantly higher than those of the control group (P<0.05). The content of Y n-6PUFA was 13.82%+0.95%,
which was significantly lower than that of the control group (P<0.05). [Conclusion] Improvement in the qual-
ity of L. crocea by carrying out population selection of L. crocea for the composite multiple traits of body size,
body colour and fast growth rate increased TAA, DAA, PUFA, HUFA, > n-3PUFA and EPA+DHA contents in
the muscles.

Key words: Larimichthys crocea; breeding offspring F5; muscular nutrition
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