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A Rk B %%@ﬁﬁﬁfﬁmﬁmﬂzﬁih SEALA S AR A E R E RN B A
LA & RN BRI E R R ARG AP NE T BEF, KR T AEBR A
HA AL G O R R AL, T R RN R EE BB ENA & RRARE R R R EAKT
AR ESE,

K§EA AT K245 A &ER

FESZES S963  XEIFRIEEE A XEHS  2095-9869(2024)06-0220-13
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P R TR SR, Y TR A LA T B
B R 9 T 0 S 0T, T3 . ,
SRR HD RAR  ge L REEERTK R AL A & BRI R

@, SEOKME TR, MELFREEK, H LA 7K = Zh i B R4y oo i L]
PR TR IR GAKHEN, DOTITKH bk i 60% (Houlihan ot &l 1995). BI5¢ 505 B4
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WINFIEEAE MR IFE R L MR ZF T E (Bacillus
subtilis)% ], FRAMBIOKIR . K. BAE . HEMN
BORASAE) . ARRIFN . R E B P B RAE RS . 7= IR
Je 4 o R , RS 2 3 A XoF 7K 7 50 40 JUIL A 5 T A
T ARG T R A SRR K= sh W LA E TR 5 LA
JRUM | R S 0 A SR S

11 (ARSERI KA A ERE TR BRI R0

JL AT 2H 21 e 2 1 o 2 UL P o JB 1Y R AR B
Z—, Tz B MRS 2 11 B i A8 B o 2 R AT LA
T BT A BRI, TS i LA H 2L Y SR
4T 754 2 (threonine, Thr)fE iR @A REMR, TE1H
BRI IS BK T B O 2 R T LA i A A T
(Oncorhynchus mykiss)( £ i # 4§, 2021) . % fi
(Ctenopharyngodon idella)(# 585, 2012) . & & & JEfa
(Oreochromis niloticus)( J& 2% & %5, 2014) . & #if
(Cyprinus carpio var. Jian)(Feng et al, 2013; [AHEF45,
2019)., E[fEfi i (Heteropneustes fossilis)(Ahmed, 2007)
1 H ASXHER(Penaeus japonicus)(Alam et al, 2015)F¢)Hl
EEH L OHED A A RS R, AR
(methionine, Met)/F A /K 7= s A= K i Wb /s & FE TR
A RE A EE 4] 4 (Kasper et al, 2000), 7515k
Hh IS N3 K P 1Y 2 R BE W 4R e R A (O 1)
2020) . 413k fifi(Megal obrama amblycephala)(Liao et al,
2014). KVG7:fEff (Salmo salar)(Espe et al, 2008) .
T B (Cyprinus carpio var. specularis ‘Songpu’ ) (&%
G, 20200 AR I MR A R S . A E R
(tryptophan, Trp) . A& Z #2 (arginine, Arg){F b Wiy & Fk
M2, A A KT Y 6 R T 2 B v LA XTI
(Penaeus vanname) & FE M EINE 25, 2016). BHHE
P (glutamine, Gln) 27 22 y-RIEMEM LY, &5
PR R, JF BRI & i 2 i 2
HR ., AR, REIZKE S 2 B 2 R 4
(Oreochromis mossambi cus) (1741 245, 2008) . 7 [ {5 fifl
(Cyprinus carpio L)CRTEZE, 2009) . FAH G GG NI ZE,
2018). % (Acipenser sinensis)(ZRH %5, 2010)FlHL
i (BHRE, 2020) LA & H BAA B EZm ., 7ELH
X MR ARDRE S AN 6] 7K SF- 19 H 24 B8 (glycine, Gly) Rl LA
I S O SR SR S QAN 2021), Uik
Hb, FEHERIE T L LR AU P AL A E =,
B WLA R A SRR R T, el WL BT (RE AR T
2021),

1.2 AR S EER XK= 34 AL A XK B9 7 0

JUL PR AU S22 M AL PR) & o 1) B PR 2R, 52 ) 25 71
WMWK B . NIRAL S A KRR, GeigH
a7 A TR A R T L PR Y XUBR (Hong et al, 2017). 4%
R (glutamic acid, Glu)FIRA-Z R (aspartic acid, Asp)
AT BT A A EER | 451 (B2 (lysine, Lys)fl & R 2 AT
HITR , 522 R (leucine, Leu) I 5742 2 KR (isoleucine, Ile)
IS 5 R 8RN, 7 A i 45 1 XU ) Jo 14
WLA A (Tie et al, 2019), HHr, &R LLZE bl
HORIEE R . FROR R, (o PR B i ELA T A Y XUk
(=5, 2006), I AT i o GRSy 22 AN 1 FR D5 1R
(polyunsaturated fatty acid, PUFA)# & (Zhao et al,
2019). AR I 2R AR T ORAER . A
fig . H & B2 fES 4 PUFA & Bt (FHZEZAS, 2022).
Whitfield 45(1992)0F55 & 8L, FEAREfE R N A,
FH A 248 AP e 2 R (Cys) 35 3 i 24 5 18 ™ A i 1% i 2%
AW BT R X 2B AE(2007)7E 4
#r {11 (Rachycentron canadum L.) 78 Bk S (4G 24
Mg AT 2 Bt e AR Ay IR T i . DI, KR
R A4 5T LE i 8 2 S MR A T IR A8 4k, 2352
R R, FFATRE AR LA S DRIECE HER (Yu et al,
2018a), WF5THikiE, AAMNMES 5T A i (Kamaa
etal, 2001), #%H R AT LA fine o UL PR b KUK 2 B R 1)
)% (Tie et al, 2019), AL H & (inosinemonphosphate,
IMP)Z WL F 2/ 2R TR , AR/ E a4
RSE AR . BT 2E(2014) s R, TR Iy
R TRAANUA IMP &, 3%Q2017)
X} (Aristichthys nobilis)JT I i #F 58 & BE, 2 &R 5 1k
i H(brine shrimp)fEHE = HAAR P B9 S 2R A H &0 &
i, MME#ENIRRIE .

1.3 AR EE XK= 3 A A B K IR AL 1Y
AL

K= PINLA R . 8% . pH SFJ&s /K™
SIYINLIA & BT Y B R A o 2 IR AT LS e LA Hh i
FSE AL RN HES 7 =X, AT 52 i LA A R o AT
FERI, B v LIE LY ATPase TG HE M Ca®* &
12 ok 52 W i £ (Lateolabrax japonicus) LA & H & &
JSC R B i ) S A, AT o5 UL PR A R L IS
(Liang et al, 2017). 722 R v] 8 ik £ o i g L 4F 4 2%
JE 5 B DN B L B R v (BT HE T4, 2019), 68
SR NI B8N A7 # 55471 (Tachysur us fulvidraco) LR
A% A 42 (Xiao et al, 2023; Jiang et al, 2022), &
ZARNE N AE W77 2 HE IR 2 52 R 2 FE R v fif A 1) fi
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A
s

R 545 3%

WRZIEIR , LT AR A v B o JULET 2 Fn by et 5o
— R (A5, 2014), 2 LR T LASZ LA £
R A AR, M LA 5. MR Rm, 18
WIS R BRSO T, LA A 2 5 A
O REE YA Tt i, R IR T IR SENLA B % 1
AR FEIAZE, 2002), pH WA TEH LA B —A4>
EESE, FHAE M PET B 252 ma LA 3 2K 45k

x1 EARSEBRITKF= WAL &R

O RK I EPEER TR, T S EOULA & R
fl(Kralik et al, 2014), 5K, HARBEW IS NE
KPRt (A ZR, 2012) FIAA TR B (FE JE 45, 2020)
WL pH, FEARHEAKIIR R 2 R R b ok 35 B
LA pH, BEARZRE IR RHIER, 2022),

AR SR —

M A IR 1.

E; I]r]

L ek o R R X K 7 B W LA i BT

Tab.1 Effect of amino acids in feed on muscle quality in aquatic animals
Yy IR ] EE LR 2% 3CHk
Species Amino acid Brief results Reference
X8 3% ) 5 A 52 T Effects on nutritional composition
I 8% O. mykiss Thr REHE D AN AMER > E AR & T F%(2021)
#iff C. idellus B i HLEE FURORLAR I 2 4, B2 5901 ) e (2012)
& % k4 O. niloticus P 1R KR RIS o S SR R 1 JEI4AELE(2014)
##1 C. carpio var. Jian $ERK o AL Feng %5(2013)
Ep B f0 H. fossilis fE Ko A E A Ahmed (2007)
H ZRXHIF P. japonicus KSR E A Alam %(2015)
#iff C. idellus Met R L LR > AR . NIRRT 1] (2020)
o
413k 7 M. amblycephala PEEPRLAT T L RG0S o A R R 1 Liao 55(2014)
KPGEEfn S salar PERHLA 1. KR D7 R o S SR R 7 Espe %5(2008)
FATH B RFEHER RN pH. SEEILAMTCEE 2 E55(2020)
C. carpio var. specularis ‘Songpu’ K 23k
FLAXTEF P. vannamei Trp BETYE., EAKE. EERMERENERN 7hEFF5EQ016)
AL, 2 %%%@2{ it
WiEfh O. mossambicus Gln EEHEA S ¥ 8% 245 (2008)
[ g5 C. carpio L. PR R AR R 4F(2009)
il 2 AT S B
2@%?fvar. specularis ‘ Songpu’ j&%@i L ORI BRI 2018)
i34 A. sinensis HEHEASTE KHFE(2010)
i C.idellus ﬁﬁﬁﬁa HLIE UG AR 7 2R . BRITR T 1%38(2020)
s WLEFHE R, EAR N
FLAAXTER P. vannamei Gly FN I . MLEE 1 RRL I 43 1 & VT (2021)
FAI 54 C. carpio var. specularis‘ Songpu’ Met REHEOSHE T2 55(2020)
Xt KUK 47 5 F) 52 ) Effect on flavor substance

ZZ#i{n R, canadum L. Arg 2% Arg. Met, Phe, Val Al Trp &4 LT EEA(2007)
i C. idellus Glu 1 IMP &5 B 4E(2014)
#f# C. carpio var. Jian P54 PUFA & i Zhao %(2019)
i} £ Aristichthys nobilis Met #H Arg fl Gly & it W3 P55 (2017)
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Yy IR ] EE LR 275 3CHR

Species Amino acid Brief results Reference

it C.idellus Trp PEEY PUFA &, MBS 410 Xiao 45£(2023)

13k 5 M. amblycephala PR RAFER T PUFA & & Ji %:(2018)

4 C.idellus Lys 7 IMP, Asp. Glu, Gly FI#B/> PUFA &4 JEIEA(2022)

fiffl#4 Carassius auratus GSH $E =4 PUFA & i Tang %#(2023)

X S B BRALRRAE (Y520 Effect on textural characteristics and physicochemical indexes

fififf1 L. japonicus Lys
#A4 C. idellus Lys
i C.idellus Glu
¥ C. idellus Met

FAW 44 C. carpio var. specularis ‘ Songpu’

Hiff C. idellus

##% C. carpio var. Jian Thr
fififf1 C. auratus GSH
Hif C.idellus Trp

i T. fulvidraco

Y A BT A g LY SR

P m LA 4t A
P EL A R S AR L ML RE BT AE(2019)
P v LT 2 B AR 0 TR 4
FEMVLET i, Wess BUM R
e LT 2% B T AR

Liang 5$(2017)

Ui pH, FRARZEEIL R FEIEA(2022)
WS JILET 2k 45 K AL PR R e BA4E(2014)
RN K pH, BRI R R FE R #2(2012)
PR ILA pH . 2 LA A DG RE R 2R i P2 45(2020)

Fang %£(2020)

Tang %:(2023)
Xiao 45(2023)
Jiang 45(2022)

2 SEBRZIALASRBERIE
21 RHEZEBEM

R W], 2546 202U 3 ) % LY H 220 Al
53 (Nishimura, 2010), FHAEFIRME. PEH . KEE
FA ORI B AR AR, I L3k 6 K 4 o o A
Z 0] B AH AR TR SRR 188 40 IR S5 4, DA Tk
WL £F 4 i W 48 RN &F 5k 45 o B A E B Y R
(Nishimura, 2015), 7EfZEALAH, Z54F2HZ0 LA
JEHE ) 2%~8%, T e i B AR Ay 25 4 Al 4L ) 2 2
%, LA BRI 0.2%~1.4%, EA 4 LA 4 A 45
Fa RS E PR N2 S R VE T, O B 52 L IR 0T £
J5T 1) # BE PF # (Sikorski et al, 1984). Sun Z£(2017)BF5%
BRI, LPR R s B 1 i B 1 A v
M SEm fi IR S 0T, T BRI T, 4G al Al a2 P
FhAKEE, 4390 collal #il colla2 JLpH 4y, &k
JUL IR 235 438 20 27 v 1 S 2 J i 2K 11 (EckhofT et al, 1998;
Yu et al, 2014), X EAMBF AR, B K HET Bl
(TGF-B1)/Smads il J%REMS IR 1 AU FEE H A B (Yu
etal, 2019)(I¥ 1), WF5E & B, H TR AEHE FE S5 F1
EEMPIATRINGEREALZ S 1 (TORCHF5iE
&, AR A B SR A, AT 52 A JUL A % 5 (Belghit et al,
2014; He et al, 2019) (K 2), AL, BT L

PR IS R P (mTOR) S 538 JK K 45 s &
HE(EER, 2009), ¥ Zhao (2019058 K B, &
F 5 5 19 e~ A ) i s LR P R TR R
o XM KB, e IR AT LA LA 40 i
mTOR TER WA 11 S6 i 1 (SOKD)/EH 5 E %
YRR G N F 4E 4558 1 4E-BP)IE SR A i
()4 i (Jiang et al, 2017; &2, 2021),

2.2 FE=BERIAR

TR A AL (acetyl-CoA carboxylase, ACC) .,
NG R & Wil (fatty acid synthase, FAS) i % 1k 4 it}
IR SE W) 3475 52 K v (peroxisome proliferators-
activated receptor y, PPAR-y) ML AR I TR
TR (ER 3, 2014), PPAR-y 2 51RIH &
B, BEAE UGS IR 7 40 B 0% 431k 51 ELAR 1 7 FR 7 Ris 1D
AR GTRR, R E IR AT DL 4 R ik g D R TR Y ik
(Bispham et al, 2005), TOR il i iz 4 il 4 5 K 7
PPAR-y ) Bl 3k 4 4% JIg 17 41 it (Bacquer et al, 2007).
W5 0 2 R PR 0 PRI T DO AL &2 88, WL A i Dt
TR A5 2R 5 T AL BB L R B n , % A U B Rl
HaoR , HFHE TN AR AT, NLRASU g
i & A e FE ] PPAR-y R IA1S 244 50 (O &
2021) . 5 i AH S i 1Y 2% 38 37 [ B8 45 e 45 A R -1

(sterol regulatory element binding protein-1,
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TGF-B Ligands: Mstn, etc. BMP Ligands —4,-2

Typell Typel

P
Type [Lreceptor ype I receptor Smad7
N receptor receptor

V' S
P

S
P

\ R A -
= i s
- =

BT BHESIINLA % TGF-p/Smad {5 F 3l B (5 L 4%, 2021)
Fig.1 TGF-B/Smad signaling pathway related to muscle development in vertebrates (Yan et al, 2021)

Promote

———1 Inhibit

2 TOR fF 5 % 5 3 FUs i A i 4 R e 4R 2, 2021)
Fig.2 TOR signaling pathway and protein anabolism regulation (Wu et al, 2021)
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SREBP-1)# 52w, [a] B g 4 ] L 42 g iy I ] s
MIFaAs . TORCL SZM R I A S B A ik 32 B2 I %
PG SREBP-1 K [H] 4258 B A9 (Duvel et al, 2010). 45 %
R /D B 105 A i, 4 v LIRS 5 it 1) mT BB ML A - RS 2R
3 3 A i AR LS R 1 ST AR A S i s D e
FEAR A Gl 20 AR K, BRI ML iR 585 2R
HEMEGE ST (NO ., e . IR R ) (e k4
AP AL A KA, 5K 2RI S e g
HE 7= RE R Y A AL 1Y 2 ] 1) 238 96 (MceKnight et al,
2010), A2 i s AL JLBER 2 H B 4 (myosin heavy
chain, MyHC) T 1 [l iRk, M4 i i i AH DG SE
IR, (H L AnAer 845 L P B M R G 35k PR 2 3k i BAA
HLHIE A B (AR %, 2021; R IR 2021),

2.3 BRI R

RKERE AT 2R S LAY, K24 A Sk
R, BRI A EER SRR . T DAY SRR —
A IR (R Z SCEF, 2001) o 36 B SN (Maillard
reaction, MR)ZZJEIR . 2 RS H it 534 J5bE & 2E
SERIN G 58 2% I v (Huang et al, 2015), H=H1ny
TR 5 R AEAR KRR B b ke T #4572 v iR

) Z LR TP LK S B 25 (Yu et al, 2017; Yu et al,

2018b), Hiir, LM . swARRA S A RE
i 2 3% 1R X 1R A R A A B EL A 2 A H (Tie et al,
2019), A2 MR 5L G0 PR KN - Y B A
AR . KA (Tie et al, 2019); HEBRAEK
T RPLAE S P IR (F, 2017). TRAFRIE SN
A AR e R i — A 20t M R R B E R
FLMR & 18 1T 75 % R Il & ¥ (threonine  dehydrogenase,
TDG). 75% i 7K liff(threonine dehydrase, TDH) 175
% R ¥ 4 i (threonine  aldolases, TA)E AL %% 28 A 35 3A
it CoA. 224 M H AR EY IS 5K NG T 7
(2 HEARAE, 2008) (1€ 3), M H 2R & ek 2 6 /R, M
1115 AT LASE 0 JUL A KUK (B 2% 5%, 2012)
24 HmEMAENE

WLPA B S8 A 0 A7 2 2 JHE R K T T B, 2R TR A1R
WLIA & Bt (Wang et al, 2009), i P o & & B9 PUFA Fil
PR A 1 15 P & (reactive oxygen species, ROS)AHH.
YER, TS Bfa A 1Y) S8 A 473 (Tokur et al, 2007,
Martinez-Alvarez et al, 2005). Tfi JJLIA o I R4 &
— R LS E AR e, BT R, R
AR OIS TR PG LN pH (E, IFBEIIL
I PUFA Sk, 774 RIGEER AR, FEARILA
JAR (Lerfall et al, 2015). LA S AL 4549 32 22 5 PR L

PréAfbRE T T BRI AL, 1T A AL RE T B T A AL
AHOCHE A A IR 49 O, A G R A 3Rk 1 L S T4
Ak % 7 B2 A5G A T (nuclear factor erythroid-2
related factor, nrf2)Z5 P AH SC (G EL 3, 2021) (& 4). BF
SR, HAMBEW IR0 0% T, 2016)FIAA
BEER(RE eSS, 20200 LA nrf2 BFE Rk . XA
FIRFFE R & B0, N Phe v LA S [JH TOR A3k
HEM g e nrf2 YRR A R — 20 B IPTE L
FER I FIR(ZEX, 2014), Luo ZEQOINBFFE AN, Fifi
LA R KT B3N, Sk A LA Y nrf2 3Rk
A, I HAR S T LA A AP AL B (superoxide
dismutase, SOD) 11 8 fb A fiff (catalase, CAT) i M . 17
ErF AR A S e A v A (TR R SR, 2016)F1
HeAcE A0 (Zhu et al, 2011)LAH SOD FI4s I H ikt
A MLl (glutathione peroxidase, GPX)AYTG f1. ILAb,

PikEH

Body protein
L-R &R
L-threonine
|
TA lTDG TDH
2F -3 T R
L |
LR o T-+NH;
Acetaldehyde
Gly FHEER
L Aminoacetone
ZBE CoA  Ser 2. CoA y
Acetyl-CoA Acetyl-CoA TBE CoA
Propionyl coenzyme A
il plony coenzym
Pyruvic acid

B3 SR e (R EZACI IR AR (R I A, 2020)
Fig.3 Main metabolic pathways of threonine in vivo
(Xu et al, 2020)

HMERHE

External stimulus

Ereatidl:

Antioxidase

PRSI B3k
Expression of
antioxidant related genes

i)iiog3

Cell nucleus

K4 nrf2 X0 a fe s a0 o 725 e BB A, 2021)
Fig.4 Regulation of nrf2 antioxidase (Jiang et al, 2021)
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SRR S AR T LA 2 5 L8 N (Tie et al,
2019), H=WRA AT
25 #HFrRpiERR

IR W KT S W B TR RE , AEde R T
IR T R T P T TR AR 1 R T AR S A R I )
KA WO R sl 4 T AL N IR B R, A XS R
R ITHALNO, B iR R E8, NIT 78 53 & #5 HAR
M, BB INASEARIFNET . ARHE
(Lactobacillus), K7 #F 5 (Escherichia coli)filig K<,
1 i1 T (Aeromonas hydrophila) 1) % & 1 L 7E — 5 Fi
B b R WK A 3 i T R AR IR R A (OB AE,
2007), BEFEIRWY, WL . R X &) i 1 TR
FEAT 2, E ek A S 0 4k Ak 3L A o 2 1 i B TR
REWE I & P2 5 A 42 A FLIRFT 1 . 28 FU 4T 7 (Bacillus)
o, DERAFEOKBITE . R EE,
e 1k &y 8 i B AR S X R (E 4R, 2007; ERAE,
2007). T i 1 1A P R A R T LIRS S A 4 T
WFFE B, JEEEE 1] (Phylum firmicutes) i) 35 B 15 35 M
Jits B Wi RE i, DA A AKCDE 2 UL PR B R A 3
(Zhang et al, 2020). #FF R [ ] (Bacteroidetes)5 LA K
KA O, B R o A2 AR ¥ R R AR
PR 4 i TE WOBCR L R4 =5 LA A% XU (Johnson et al,
2015), AT LML B U E X R, ik
FLRE A, MHIE K PRME AR, (EFENLR
Jo i b R A e 2 R AR, $R S LR R B DT AR g
J1, PRUE R B bR A0 4 R A B BE Y I R (1 B
2010), AR T alpiaHemicse 7, 4
FiliE W YIRE, SESZLIA pH Y REARAIER &5 LA 5
V177, M4t v B e g JULIA) & BT (kA 2013), PRI,
RIETR I NLIA T AL 2 — , 23l 2k 4 4 W 1 fgkt
FRESZILNG o A, B4 g 25 AN M RE A5 A F K &=
1A A B A S FLRB R TE ,  DARIE IE # 1) g B )
fe, fEVEE Y, PH5E R, AR MR RENS
SN TN R AT R R, RN
T8 2H AU 25 s2 A IR A R =t DA S B B F R &
B (T 14, 2007), 3] BEAEIE % mTOR {5
53 % R A2 M A0 B AR 1 BT BRI i A M Y 2R K
(Wu et al, 2010), ARABERG AT B TR EAERKHE 2
HE /N 40 G B (B 4 A% 45, 2008) AR SEIFS KR,
MR T ASAAE AR R LR 3 IR BE RS T 0 kL
WEAE 1 ELAE S 8 52 I A LR R Gt A v i
L {f,(Herrera-Mendez et al, 2006), Pan %5(2017)fiff
SR, HEE RN A P B A i A T

2.6 Hith

G2 HEMR 5 W LAY i 5T VR FEBILAR B L3R 5 i Ak

AT DA o ULET 4 A0 DG 8 45 PR B A - 1 O 5% i)
WLEF 4G 5 56 Ak o BIR TS 202 7K - e 6% 38 3 15 5 L
PR sl AR Ak 0 T S 3 5 ) 0TS 2 RS TR -1a
(pgc-1a) mRNA 14 =F B R (2 it S AL ILEF 4R 2R G, 1
T kg Wi e LA DT AR (Katsumata et al, 2008). LA H
WLET 4 (1 2 8 25 37 3] HORORS /KT IR 4, S 2
REfgm i UTERE BT 7 1 (Sirt-1) R R TG 1k
A O (AMPK) IR A2 2 5 LT 42880 el Pl 4
JULEF 2 1) P e 40 UL 248 ¥ A ke, i MyHC-1 U JILEF 2
Bomahn, e & WL B Wi (intramuscular fat, IMF)
i (Chen et al, 2019a; Chen et al, 2018). 7EA15% H H
H R EE R K F-RES 5 AMPK & A2 42 F B B L
LRI AL . IV pge-la AY KR 85 AL
g AR LA e IMF G 1, JF HIX 28475 (Sus
scrofa) 3| & I8 i B 36 B0 H 55 5 %) IMF & 1 (Wu et al,
2019), SR BRIAAENSM T sirt-1. AMPK L) % pge-la
S B SR U WLET 2 i 3k, AT BR LAT 4
eSS EREE AR T T EFE R T (A ) | =R T
£F 29 L] (Chen et al, 2019b).

3 RBE
3.1 M [ Es

RS T & MR A2 7K™ s LA i B RO BIESE
TV 22 A1, A 5k — 2B TS R ke, LA BA -
(D)5 REXE T A S ILIA i S B PN AR I A — 2L
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Abstract

With the development of China's economic level and improving people's living standards,
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the state's supervision of food health and safety has increased. Consumer demand for many people has
gradually changed from being satiated to eating well, and high-quality, environmentally friendly, and
healthy aquatic products have become increasingly popular with consumers. However, intensive and
high-density aquaculture causes the deterioration of water environmental conditions, the increase of
anti-nutrient factors and nutritional imbalance caused by the replacement of animal protein with plant
protein in feed, and changes in the growth, immunity, and digestive ability of aquatic animals caused by
changes in feed nutrients, traditional processing methods, and transportation stress. The above situations
encountered in aquaculture have a common impact on aquatic animals and inevitably cause a reduction in
the muscle quality of aquatic animals. Therefore, improving the muscle quality of aquatic animals and the
quality of aquatic products is an urgent problem with significant research value and potential.

To improve aquatic quality, first, it is necessary to first identify the indicators of muscle quality in
aquatic animals to improve aquatic quality. However, there is still a lack of a systematic muscle quality
evaluation index system in the current aquaculture research. Therefore, this study reviewed the evaluation
indices of muscle quality, including meat content, muscle nutrient composition, muscle fiber structure,
muscle texture characteristics, and muscle physicochemical indices, to provide a reference for establishing
scientific muscle quality evaluation indices. In addition, factors affecting muscle quality must be
considered in studies aimed at improving the muscle quality of aquatic animals. Only by understanding
the factors affecting muscle quality in aquatic animals can the key factors regulating muscle quality and
their mechanisms be studied more comprehensively and scientifically. This study reviewed the factors
affecting the muscle quality of aquatic animals, including feed nutrients, feed additives, and the culturing
environment, and found that nutrients are key factors in improving the muscle quality of aquatic animals.

Protein is an important nutrient, the main component of muscle, and an important indicator of muscle
quality. Amino acids are the basic units of proteins and have a vital impact on muscle quality and flavor.
Therefore, it is important to study the effects and mechanisms of action of amino acids on muscle quality
in aquatic animals. Therefore, the effects of dietary amino acids on the muscle quality of aquatic animals
were reviewed in this study, including the effects of amino acids on muscle nutrients, flavor, texture
indices, and physical and chemical properties of aquatic animals. Furthermore, the effects of amino acids
on muscle quality, including the promotion of protein synthesis, regulation of fat deposition, enhancement
of antioxidant activity, and maintenance of intestinal health, were reviewed.

In summary, this study summarized the influence of amino acids on the muscle quality of aquatic
animals and its mechanism from the aspects of muscle quality evaluation indices, factors affecting meat
quality, and the influence of amino acids on muscle quality, providing a reference for further research on
the regulation of muscle quality by amino acids and the improvement of feed nutrients on the meat quality
of aquatic animals.
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