F495 F 4
2025 4 4 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA

Vol. 49, No. 4
Apr., 2025

doi: 10.7541/2025.2024.0250

CSTR: 32229.14.SSSWXB.2024.0250

S FEENAX R LA &M RA S

Exx XEE A & FHER
(R 7K =L 208 5 i, =K 400020)

WE: R T 5 FR A 26 B (Ctenopharyngodon idellus) LAl i 5 RS2, BIF 50 LR T Xt BB AN 2284 A
9% B FRIE G 1 B AR . PRREE . — B IR BRI SRR AENIR SRR . SRR
N, B O AR R AT B IR R TR A AR T R AR.(P<0.05); 8 B A LT . e R
R PH AR AN BT ) ) 25 S 2 KT R HE #1.(P<0.05); 98 B £ UL DA RoRE R T ACREL £ R 35 I T X R £ (P<0.05),
K43 55 %ot B 0T 55 3 22 57 (P>0.05), {H 7K 43 52 3 w8 156 R 1. (P<0.05); 98 B f R IR A LA P ) SR A HE - R
(GSM)FH2- F 5 57 SR BE(2-MIB); 98 & f JULIA h 2 5 TR e B (TAA) 0 T 25 R B R (TEAA) S SR S R IR 8 i
(TDAA) 2.2 15 T % {8 £8.(P<0.05); 8 & t LA 2 AE AT TR (PUFA). n-3 PUFA . n-6 PUFA. EPARI
DHA (5 JIg 97 2 5B 1 17 79 EL 3 S 3 v T 6 IR 48.(P<0.05) . BIF 9036 B, 98 55 95 B A o e A 2o ot B o A 7Y 42
rn FCLPA S T o A DRI 8 25 SR T R B £ 98 B FR AU R R AR AR UORY, IR AR e SRR S

KA g FEAEAEE WIASLE; HA
hE 4SS S965 THFRIRAD: A

B IR AR R B . ot AR
15 ) b T RIAK (0 Tt SR R R AR BN AT o AU e
AT — B a) () 220 Rl R0, 8 LR AN IS B4 ik
KA LA 5T s R . ey ey SR A
FRZ P Bt R Tk e A KR
TN, 8 Rk R B S LA
b G B VR IR, WA LRI R SE K, B A ]
(Ictalurus punctatus) T EE . IEARTRE. HHARTR
BN AR &2 252 N EH, KHEY
(LRI 8] ) T o3 7 iR A o Zhous Tkt
T 1t (Pelteobagrus fulvidraco)it 17 1L 4k 2 20d
Ja RIEAREE . AR AR IR fe 23 B2 T %, A
WL 5 i T AH DG ) R AR 5 & R 3 T e, TS
WRAHOC IR . W22 S b . Bromss R I
I3 K 5 K R BE S K B (Micropterus
salmoides) IV PRI 55 1 RE W} 14 ¥ 25 32 T, AN A0 i
J R A S hn, SR R B R S = W A I, R

ks B HA: 2024-06-20; 1517 HEA: 2024-09-27

XEHE: 1000-3207(2025)04-042503-09

WR KA 2 R 2 35 T P, SR ) IR AL BE RE S $id e 1
A i B o

T (Ctenopharyngodon idellus))& 1% H (Cyp-
riniformes). #f £} (Cyprinidae), % .. £} (Leuci-
scinae), 5. 4 J& (Ctenopharyngodon), +& 3 [H P4 K 5
2 —, BRI RYE L 77 5 i A A ot e S A
RAZRIE 7R 7 AE e 22, BRI ESET
(™ B4 Gt RS 77 Bt A S RA B, BERRE, &
AL TRIWRFER" MR RIx—F )G, A
THIE AW IR R IR v s YL S BT 7 7. WEFR R
I, AR SR B ASE 2O 2 A8 PR LA i B s 5K 451
1, A8 PR 7K I G AR T B T B ) B A8 UL i 5 )
m g Ra XuS IR R, AT
2 Gt M 38 97 0, 18 0 /K 97 5 1 St UL R OR A
MR WRIRFEREEIR S 2. WAk, ARiE
F U, R4 B Re e BRI fr R R DT = S UL
Py A LI P T e ek B R R

= o

ESWR: TLHEXERE & AR 71(C20230106); 4= A B A M2 A 8T S 38 A P 9F 92(C20240111) 53 BY
[Supported by the Research on the Technical Model of Ecological Lean Fish Culture in Jiangjin District (C20230106); Plasma
Biochemistry, Lipid Metabolism, and Gut Microbiology of Ecological Grass Carp (Ctenopharyngodon idellus) (C20240111)]

EE R XK (1998—), Zo, WL FoAe; B 50 07 1)y f Kb+ TAR 5@ REFR4H. E-mail: 1245285126@qq.com
BIEEE: SNEM1975—), Lo, L, Mg TR, W 7007 1 K P= i i i %2 4 5 W B 7T .- E-mail: 18187033@qq.com

©The Author(s) 2025. This is an open access article under the CC-BY 4.0 License (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.7541/2025.2024.0250
https://cstr.cn/32229.14.SSSWXB.2024.0250
mailto:1245285126@qq.com
mailto:18187033@qq.com
https://creativecommons.org/licenses/by/4.0/

2 KR R

2025, 49(4): 042503
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LIRS BRI, RRIE RS (I BB O
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1.1 HMmRE

S 6 P A0 SR 4 T 5 D TIT V3 (X9 B 4R FR B
. FEFEMIE1000 m®, KUK 1.5 m, MBI 16 B
AKTRTEAL, RN 3. WG T E A, 2ik b
TR P S A NI v B 972 . (TR 4 R,
F20224712 H KA HE [k H.(1262.67+173.88) g,
A4 (40.90+2.05) cm] 122, Fol 4x B fa 1 1% jth 35
HEAT8AN H I 5 FR A, FRFE A I AN, $-20234F
8 H KA Bt [ 1A H(1197.33+150.00) g, 7AK:(42.33+
2.05) cm] 122 . ¥4 3% 7 Sy KOs i B S0 50 =
HEAT e BEEURE T AR
1.2 WEFRE

MERE, K. WIEFE. BB E RS
i i Py 2 R AR B, TS R R . IEAR AR 2
FHRSR BRI e Te % ARIR R E AR

JIEJ# ) (Condition factor, CF, g/cm’ )= /{AK
100

JUE 4 $5 % (Viscerosomatic index, VSI)=P I
/R E X100

4 $5 %0 (Hepatosomatic index, HSI)=T ik JIif
H/RE <100

J1& FE ¥ %X (Intraperitioneal fat index, IPF)=A& i
JIE 1 B /AR < 100

JUL PR J5 A 4R 2 A5 D J5 A4 4 (TMIS-PRO)E 17l
SE , IR AN B RN T e K B R 250 N LR
B oy S 0 K [ 7 B % 1B 1 em’ 26 45 [0 0F 7 44 L
I, fi FH TPAZS 4 A1 & FH 4 Sk (B2 75 mm
BT NIIEE . BEETE. RN, e IRE
AR L PP R AT 0, AU 2 9 100 mmy/min, fitk

KIETIH038 N, LA 73 bt oN30%. 5 iU e 5
875 340 75 00 A 1547 B & 131 em’ 78 45 19 1F J7 4 L
PRI, A B T 456 B D) ) Sk B A LA B D) g 3k
A7, BIFEEE B30 mmo.

FRI RN F L B EIIAFE T, T
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(&b 2z E FARME) (GB 5009-2016)3E 47 I &,
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KM RS 24 B AR &K1
MSED (GB 5009.3-2016)1) 25 — 15 (H #1455k
TGE; Ky SR (BB g
IRAFEIIE Y (GB 5009.4-2016) )55 —E(Fr i
IR AT HE A SR (B g el
FhriE &R E AN EY (GB 5009.5-2016)1]
FIELIRE BRI T E; HEI SR (&
Z A4 bR AE & 5 I DT E ) (GB 5009.6-
2016) /85— (R IR 25 BT E

AEMS R (B 2B Z i ghha i
BRI SE ) (GB 5009.124-2016) ) J5 12 3EAT I 5E

JEWIRZ MR (& 22 E X bl IR
FRIF)& & E ) (GB 5009.168-2016)K) 55 =3:(JH—
A3 AT I E
1.3 EFMEITENSGE

B IEANME VPN A A EDRR AR 2H /4 5 P AR
20 21 (FAO/WHO) 2 1§ ) 45 g2 3 2 v 43 4 K A
b [ TR 48 1) o a4 L PO 0 2 2R e R
TR . ZIEFRVE 7 (Amino acid score, AAS)+
¥, 2% P 43 (Chemical score, CS) M b 75 & 3 R 15 %1
(Essential amino acid index, EAAT) 5 77 2

AAS = aa/AAFAo/WHO
CS =aa/AAg,

EAAI = [(100 x a/ae) X (100 x b/be)x
(100xc/ce)X...---x (100 xj/je)]'""
FE TR SR & B (mg/g)=[FF i h A LR
2 (g/100 g) /FE b R E B & (/100 g)]%6.25.
= ‘:F‘, aa /N E ‘:F‘%ﬁ"f\‘%@ﬁé\%, AAppromwHO
F 7~ FAO/WHOWF #E #5 X o [F] Fl & 2k 1R % &=
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by Cv ene... v JRFRETEAN B B R TR R
(Essential amino acid, EAA) ¥ #; ae. be. ce. ...... N
Je N ARG SR A RN TR R AR SR n AR
TR EL
14 Zitoth

i i Excel 2019H1SPSS 265 11 X 52 5 45 5L 1k
AT 08 43 B, SR FH B S RE S -4 56 (- Test) X 1 26
HEAT LB, 48 1A DL P ¥ {E 45 1 % (mean+SD,
n=12)K 7R, P<0.05% R 3% 2% 7, P>0.05K R % 7
ZTE

2 #R

2.1 ESFEEAIESERIAIEREZID
98 B FR AR T (B A RS BN 58, IR
SN, NI ME L. MR REGR 1),
B AR . IR TE B, A HE £ 2 G i 8 3L
)90 K T4 R A8, (P<0.05)
22 EEFIEENITE &AL BRASF R R0
HH 20, 98 B UL PR R . stk . KRS
PR NELE 14 RN BY 1) 70 35 3 T 6 LA (P<0.05);
& B A AL R ERI N R R E R
(P>0.05).

*1 EH&5WREMAIERLR
Tab. 1 Comparison of morphological indices between lean and
control fish

1 H Item g fhLean fish X8 £ Control fish
HE# BECF (g/em’) 1.57+0.05° 1.8440.05"
JEVRTE RV ST 4.49+0.99" 8.78+0.64"

JIF RS BHSI 0.84+0.06" 2.88+0.43"
[ G TR $UPF 0.65+0.19" 2.38+0.71°

AT R ARA RN B R OR 22 53 3 (P<0.05), JEF-BF
FoRZE AR (P>0.05); NI

Note: Different lowercase letters in the same row indicate
significant differences (P<0.05), and no letter indicates nosignifi-
cant differences (P>0.05); The same applies below

*2 EH5& SRR
Tab. 2 Comparison of muscle textural properties between lean
and control fish

it H Item J% £ ff1 Lean fish %I & ffControl fish

T ¥ Hardness (N) 23.81+1.22° 17.60+0.84°
Zh I} 14 Adhesiveness (MJ) 0.03+0.00 0.03+0.01

P F M Cohesiveness (%) 0.59+0.03 0.51+0.04

# 1 Springiness (mm) 2.23+0.03" 1.96+0.10°
[ &k Gumminess (N) 13.96+0.50° 8.98+0.99"
N 1@ Chewiness (MJ) 31.18+1.40° 17.67+2.76"
574J) JJShearing force (N)  20.01%1.92° 14.18+0.71°

23 EESFEERWNEGNN—REFRIRS
Bk BRI S0

F e 3T 4,y e LA oL 7 ML 28 P
EART XTI £, (P<0.05), T3 B 0 JJL DY K 53 15 36 R 1
Tt % 75 53 (P>0.05), {E8 & fa JIL A K 4 2% & T
SoF I FAL(P<0.05) . 8 5 8 A1 R f6LJULPA) o280 % A 1
R N2 R R

#3 ESaS5HEallR—REFRRSILER

Tab. 3 Comparison of muscle common nutrient contents between
lean and control fish

TiH 5y 1 of B £

Item Lean fish Control fish
K43 Moisture (/100 g) 83.46+0.33"  79.01£0.97°
HLIE Wi Crude fat (g/100 g) 0.44+0.00°  1.21%0.01°
% [1Crude protein (g/100 g)  15.47+0.25°  18.57+0.23"
HK 43 Ash (2/100 g) 1.23£0.00 1.28+0.03

24 ESFEEANESNRNSERERRESE
AL

FHER 4T %0, 8 B fa LA A A I B 1 60 2 3
PR, oo b T R SRR 7R, o R AL A o A 0 2
1AFP R LR, o0 TR BB oFh . BRI N A
R A R A1, 98 B 77 A A T A YL R A
AR & EYEE S T A A (P<0.05). & &
LA & L R B 8 (TAA) b T & R 5 B (TEAA)
A R 2 L R MR (TDAA)YY & 3 & T % e 11
(P<0.05), % & LA b T R LR o B AR TR
FAIETR S E R E 4 EL(TEAA/TNEAA) H87.82%, W
AR B R AR E N E 2 L(TEAA/TAA)
R4A2.44%; it FR A LA L TR R R IR A i AR L TR
IR SN H 4 EL(TEAA/TNEAA) A 56.91%,
FRERLE SR IER A EN T HL(TEAA/TAA)
H34.98%. EFRWMEEAN 45 R Wk SPR, &8 &
WA R B3 (AAS) LA (CS) K b & 3
iR 16 BUEAAD)Y) & T 6 HE £, 3o rp o B i EAATR:
X IR 12,415
25 EEFEBRAMESNAEHRSEME0

e B £ R 56 HE f0 L IR i 0 R 2Ll 45 SR n 3% 6 T
71N, TE 98 B £ UL DA AR G0 22 1R I D R, L AP i
HUE W B2 (SFA) 7HRh, BN AR 1 BR (MUFA) SFf,
Z ARG T BR (PUFA) OF; 765 I8 1 BL A b 3L A6
TN 2670 fig i B2, L rp WD i 1 B2 (SFA) 8K, BAAN
AN G B R (MUFA) 8F4, 2 ANt A1 g i R (PUFA)
107, 8 £y g LA ob A R0 I 07 1R o5 L AN 22 AN T A
JE J7 2 o bL 35 52 25 v T 6 £ (P<0.05), L B
fhn-3 % Z ANEFR TR (n-3 PUFA) (5 tEA13.05%,
Fe Xt IR 2,565
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3.1 EEFEBRIIE S AR
TEARTE b BE W8 B e ik .28 1) B B 8 77 ik %%

T FENE 0 R A R RO AR Y, AT S g R

7N, T8 B FEFE AR G B B AR SR bR PR AR T IR

W, 8 PR . AR TR R R SR ORI 4

B8 B AR T X RE A, R/ B BT, 5

P9 £ 45 M U B T, AP AR AR 98, AR S B

L3k,

3.2 ESFBEEANESIBHREFENRI
SR 43 BT 2 38 7 2 WA 7 2 o £ R sk

®4 E5ESMRENNEERERIR
Tab. 4 Comparison of muscle amino acid composition between
lean and control fish

- AEREE
SRR Amino acid Am;%(;%d contenxt T(Egé 1@(30 2)

Lean fish Control fish
A Thr” 0.79+0.07°  0.50+0.00"
PR Leu” 1.57+0.13°  0.47+0.01°
EAMMet” 0.46:0.03" 0.00°
HiE iR Val” 0.92+0.08"  0.50+0.02°
R AR 1.1440.10°  0.32+0.00°
A #Phe” 0.74+0.06  0.50+0.02
R Lys” 1.86+0.16"  0.74+0.01°
HE W His” 0.54+0.05°  0.31+0.01°
K& i Arg” 1.100.12° 0.00°
F & EHAsp " 1.88+0.14"  1.10£0.05°
25 W Ser 0.67+0.07°  0.52+0.01°
HEMGI™ 3.00£0.34"  1.50+0.08"
HEmGly ™ 0.89+0.14  0.69+0.01
FELIN 0.98+0.10°  0.75+0.01°
AR Tyr 0.62+0.05°  0.44+0.01°
& B Pro 0.50+0.08  0.38+0.01
EEEREIL IR B TDAA 6.75+0.71"  4.04+0.14°
VTRAEM S ETEAA 7.49+0.64°  3.06+0.05°
A TR IR S ETHEAA 1.64+0.18"  0.31+0.01°
JE0 7 R HE TR A L TNEAA 8.55+0.91°  5.38+0.14°
AR L ETAA 17.67+1.721°  8.76£0.17°

DHEGEBEE SR ERER  87.82+41.79° 56.91+1.16°
MERE 2 L TEAA/TNEAA
DHEIER R SRR AR
) ELTEAA/TAA

R A AL AR R R MR 48.344045°  61.47+0.58"
B4 ELTNEAA/TAA
IR L R L B R SRR L B
B L TDAA/TAA

42.44+0.50" 34.98+0.39"

38.18+£0.34°  46.14+0.73"

v Ay e O v o L o N
W T RERAER, TN FEEIR, B0 TR IR, Mk
G . ’
Note: ~essential amino acid; ~semi-essential amino acid; non-
essential amino acid; "delicious amino acid

AT R — R 5 3K, BEWE IR/ DR 00 0 Wy 22 7 3 A
iRz, BLOERE. FOLAE S it ™ A
(1 AL RS PR R VR A L R L i S R R AR 22—, B4
WERE . BHPPE. PYERME. Bbk . RN AN E g
ST R T 2, R A SR S S UL PR R A
Ve BN R, Rk, FEWILZF4E B AR /N
HAHRZ S s ko, RINLA st & A
LR 11 ROAE R 1 & Rl e IR A
U R T R R R A O (R AR A
P Sy UL PIBE L L sk L R G M AN L IR ) 2
e RS I 1, 2R B B UL DA P PR BE A, S B
0, VR f, 35 o R B A R B
BIY) )RR AE R E AR, BT ULIAL BT /5 1) 0 &
Y INAEIRAE S AN s S S Rl
JULPAT F i 5 BEATAE — e I AR G R &R, IX 5 AR
FLEFABRE . — ORI, BV A7k, LPY A
s, AT g o Bt LI B ) ) 3
M e, it — D R B SR AR T A UL PR SE

33 ESFEEAMEENA—RERFRIRR
YA

VLR i — B TR & B A — e R LR
AT K M EDY . AR RN, 98 5 )L
PR R A 7 RO B 1 2 T X R, R
e B TR AT, B R S IHFER, R N IR B
W fe T AR, FE RIS TRV LHRIR S T — 0 S i
R RN VAN & o N SPZ Y =3P Py =1t
T B B, AT 5 o B £ 0T R 8 UL AR K
Iy TG 2 72 S, AR WY B IR G A 0] A JYL A T
YRR E TR I S BRI S LAt
KO B TR R, X S ok e
RYRITF 9 225 AR AL, HED S YU A . A
IR 32 Bk H H A ) 4 B 25 (Compounds geosmin,
GSM)F12-H 2 57 7% i (2-methylisoborneol, 2-MIB),
XA AE AR AR 3RS R K A — g
K TR T O SR AR P P R R T 0 AT
U H PR B iR OT R A UL PR R R A B R R
IR 1 B2, SR WAL B TR R B rp X o i S ik
Y 35 AR AE B LA AR 2R, TR 4 1 BZ IR BB 7 7K
JAR o
34 ESFERAVEGNASEREKRREE
ERpA

PR SRR 1) i A R RN B SR
A AR B R bRz P T BRI R
TVEAENEN AR, Rae B IREL, HIk &)
Hh s 75 2 R R B & ) e A AT AR D e S SR ME
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*5 EHSES5MREMAMAAS. CSREAAILLE
Tab.5 Comparison of muscle AAS, CS, and EAAI between lean and control fish

AT R IR FAO/WHORIR AMyEEEMMA st e FIRIFIAAS  HSIFHCS
Essential amino acid (mg/g pro) (mg/g pro) (mg/gpro) (mg/gpro) igptn  wfRAfn WSt xR
Fr & B Thr 40.00 54.00 32.04 17.83 0.80 0.45 0.59 0.33
A Leu 70.00 86.00 63.44 15.82 0.91 0.23 0.74 0.18
HRREIE B Met+Cys 35.00 57.00 18.59 — 0.53 — 0.33 —
HE M Val 50.00 50.00 37.06 16.86 0.74 0.34 0.74 0.34
5 2 R]le 40.00 54.00 46.19 10.77 1.15 0.27 0.86 0.20
2K N AR+ Z B Phe+Tyr 60.00 93.00 55.20 31.67 0.92 0.53 0.59 0.34
HE R Lys 55.00 70.00 75.28 24.90 1.37 0.45 1.08 0.36
VR EFER S EIEAA 350.00 464.00 327.80 117.78
Wi B FER IR BEAAL 66.54 28.11
%6 ESERNRENAEHERARLR EARI R 2 — . ASHE TR B, G A LA
Tab. 6 Comparison of muscle fatty acid composition between R IERFN N S B L RE jiiEE'?ES, ERE IR
lean and control fish SE(TEAA)E N JR 1 1112.414%, 3R B 5 77 G A
e i Fatty acid fIG % & & Fatty acid content (%) FHE S EE RS, AFF5 8 S @ TEAA/

M #Lean fish AHEfControl fish 0o A 5145 4494 TEAA/TNEAA J987.82%, ffi w8

S a b

iﬁf;}ff , 0‘25:;01 ggiggg WIAITEAA/TAA J934.98%, TEAA/TNEAA 56.91%,
lﬁ%ﬁﬁiﬁ?jo 0.2510.01b 0.7'9&0:123 éﬁ%ﬁfﬁ%%ﬁﬁ?}%ﬁ? B@E@E%{/ﬁ\‘FAO/WHO
GREMBREC14:1 0.00° 0.02£0.01° SEBHIIE I H B A(TEAATTAARI40% 24,
+ L BREEC15:0 0.0720.00" 0.16+0.00° TEAA/TNEAALLAA M. % K T0.6). 4 75 R R
KHIRRC16:0 17.89:0.04 17.87+0.37 BUEAAD) M =7 Z R B 2H Rl B P4, B i i i
B — R IRC16:1 0.7720.09" 3.98+0.59" B, AT s i LA EA AT S R 12 1R 2,443,
THRERC17:0 0.180.01 0.20+0.04 F O B FETE A T B B A L i . AR
TERmCIT 0.18+0.02 0.20+0.00 FUR I, 98 LA b ) R R b 2 by i e 2
i fIEIRC18:0 10.51i(1.01“ 4.46i0.44§ 2Rl SRR AT RS R, U S R R
PR CIE: o0 ooy (35t EOE R LR 0 o BER AR LA R 4
mumonmse  rew  msese AR GEM HERAEER AN
a-TEFRFRC18:3n-3 0.94+0.02° 1.97+0.05" f%f‘f@’ ARETLR IR S 88 LA P SRR R I
y-ERREZC18:3n-6 0.14+0.01° 0.41+0.01° BT TN R, SRR B TR ) 5 AR
AERC20:0 0.20+0.01 0.20-+0.00 JEEM] @?%[4010 lﬂfﬂl‘, Ziﬁﬁﬁﬁfﬂﬁ?kﬁﬁ%*ﬁuﬂﬂ @J
TE4E 1R HRC20 1n-9 0.80+0.03" 1.1740.06" MR R S ERE . BB 4P
TEH4E —IBRRC20:2 1.34+0.01 1.220.09 RS BE R i IR B iR Y 2 R R, 182 5 2 R A i
e = 1RC2013 2.56+0.02" 1.6120.22" S R, o B R AR T LA ) S R
HB B ERC20:30-3 0.22:0.00° 0.1740.01° I T ST, BT, KUK

e E'Xﬁ@‘égzmm 20.43io.o4: 5.39x1 .30: 3.5 EEEEER e EERRS =N
e PC0 QAT B 2 5 AR W 26 5 1 L
C TR CERRC22:2 .0.00". 0:0610:008 K E@%ﬁf‘ % ’ zlzﬁ)f%‘iéﬁ%f’,&m; ML
T TBRANKERR C22:6n-3  10.95+0.04° 2.69+0.74° ’t@,iﬂﬂ‘éﬁﬁ FR(SFA)T v 15 IS W R o RO P13 L2258
WARC241 1 0.00° 0.0240.00" i m TR R A, 32 B R e B LA R T R
MU IR iR SFA 29.120.04° 23.69+0.28" B, X 50 B S X R i (Ictalurus punctatus)[ﬁ] N
AR RIS i FEMUFA 15.63£0.07° 35.52+2.58" K E B &5 (Micropterus salmoides)™ F1 ¥ /K 45 1 fa
ZAAI G R PUFA 55.24+0.05" 40.79+2.50° (Aplodinotus grunniens)" "5 {1} 5t 25 S AH AL, HE )
n-3 PUFA 13.05+0.06" 5.1720.77" JE5 IR 2 S I R i Lkt R e DR A A g i R

n-6 PUFA 38.29+0.07 32,7441 47 RS RIR R . R BEAEER AU 4, % &
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JUL PAJ ot 2 5 0 T S0k FR 2 WU T BRI 73X — 4
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LEAN AQUACULTURE PATTERN ON MUSCEL QUALITY OF GRASS CARP
(CTENOPHARYNGODON IDELLUS)

WANG Liu-Yong, LIU De-Lu, DENG Ting and GUO Hai-Yan
(Chonggqing Fishery Science Research Institute, Chongqing 400020, China)

Abstract: Lean aquaculture is the culture mode of selecting disease-free, injury-free, robust, and marketable adult fish
into high-quality water source under a zero-feed regimen. This approach aims to improve the muscle quality of fresh-
water fish through periods of starvation and exercise. A large number of studies have demonstrated that short-term lean
aquaculture can improve the muscle quality of freshwater fish to a certain extent. However, research on the long-term
effect of lean aquaculture on the muscle quality of grass carp (Ctenopharyngodon idellus) is limited, necessitating
further information for practical applications in aquaculture. In order to investigate the effect of lean aquaculture pattern
on the muscle quality of C. idellus, the present study compared the morphometric data, textural characteristics, general
nutrients, odorants, amino acid, and fatty acid indices of control and lean fish after 8 months of lean aquaculture. The
morphometric results showed that the condition factor, viscerosomatic index, hepatosomatic index, and intraperitioneal
fat index of lean fish were significantly lower than those of control fish (P<0.05). Additionally, muscle hardness,
springiness, gumminess, chewiness, and shearing force were significantly greater in lean fish than that in control fish
(P<0.05). Comparison of general nutrients revealed that crude fat and crude protein content in lean fish muscle were
significantly lower than those in control fish (P<0.05). The ash content did not significantly differ between the two
groups (P>0.05), while the water content was significantly higher in lean fish (£<0.05). Notably, geosmin (GSM) and
2-methylisotretinoin (2-MIB) were undetectable in the muscle of both lean and control fish. Comparison of amino acids
showed that the total amino acids (TAA), total essential amino acid (TEAA), and total delicious amino acid (TDAA) in
the muscle of lean fish were significantly higher than those in control fish (P<0.05). The percentage of total essential
amino acid to total non-essential amino acid (TEAA/TNEAA) and the percentage of total essential amino acid to total
amino acid (TEAA/TAA) in lean fish muscle was 87.82% and 42.44%. The percentage of total essential amino acid to
total non-essential amino acid (TEAA/TNEAA) and the percentage of total essential amino acid to total amino acid
(TEAA/TAA) in the muscle of control fish was 56.91% and 34.98%. The results of amino acid nutritional evaluation
showed that the amino acid score (AAS), chemical score (CS), and essential amino acid index (EAAI) were all higher
in the muscle of lean fish than those in control fish. Fatty acid analysis showed that the percentages of polyunsaturated
fatty acid (PUFA), n-3 PUFA, n-6 PUFA, EPA, and DHA to total fatty acid in lean fish muscle were significantly
higher than those in control fish (P<0.05). The study demonstrates that the lean aquaculture pattern can effectively
enhance both the body shape and muscle quality of C. idellus. The results of the related research provide foundational
information for the exploration of lean aquaculture practices for this species and serve as a reference for the aquacul-
ture production practice.

Key words: Lean fish; Aquaculture pattern; Muscle quality; Ctenopharyngodon idellus
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