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galobrama amblycephala)m] B SR Al (Ietalurus
punctatus) s B £ 44 (Oplegnathus punctatus)'2%
Bt 5% 25 R 253 W AN (] 77 B A 2 X 385 B ) 1 2 1)
ARRGE . WL BRI . HATA R K
SEULP R O UK 2 S b A P A R
BAR A B9 5 G0 1 UK P B 5 L T 7R 0
WK FRAA . AL IR AR TR A T R R
LR 5t e % bk, BT FE 400 52 4R IR BE AR 5T
KABEGPLAERN . W SR EFRNETT
T 22 5, DMERE— 20 1 AN [R) SR B A 20 1 2R L
VAL it 50 RS20, 9 K 1 R A 7 R b 0 v AR Y
FIRREER R TR TE B SR AR B AR -

1 #RERE

1.1 SEIEMR

SEUG F 380k B H K FE A IR, 4R IR E
A58 K 1 2 M T 389 SR U T A (AT 4HE Ok 1 48 K 1
SEL(13.79+1.08) g ¥ N4 FRBERE IR, F75E 3N
180 d, VA M#4H4.74—7.97 mg/L; ¥ 1a] ¥ M2 1a KL 15y
A R LB 5 A BR A =] <475 Jin ] s £ i A ]
B, T B KA <12.0%, HlE AR =
53.0%, g W7 =6.0%, fH 47 4k <5.0%, K 7 <
16.0%, 4 H $WE27%(8:00, 17:00), HIUE R &4 5
AR E 2% —3%, B RRIEHT — R 5% & = %,
H AR IR R 5 A8 A T R B . 35 EURH [R] 4 ek
TE K B 9% (R)FE B K 1 BB 5 [(1 22 448.00+
5.76) gl Y FF BH (P)FF B K IR 6 [(374.57+
20.01) g]. i K A 77 5E (C)F7 FH K 1 B8 i [ .
(436.48+63.69) gl = Arith 77 5H (H) 77 FE K 1 2B i
(PR : (361.16£34.68) g% 152, &F )& 1 Fi MS-222
HEAT ORI I B T AR F b, 25 Bk 9 IR L 25 57 R
FEWE L Jepafif, 07 FUVE BRI ICE BRI E
LA T J5 SR 48 AR 4T -
1.2 EWFE

RASIE R ZE 3 25 350 107 At 351 iy 0 A
HAARK ., IEHE. FIEE, SRR, T E
R, ORpEAKER, SRR WA, g, T
R, A

1 5 % (%) = Wr /W, x 100

FEE E K Z(%/d) = 100 x (InW; — InW,) /1
TFEHE (%) = W. /Wi x 100
HE?V%E(%/CHP) =W;/L;

FHAEL = W,/ W; x 100

R LE = W, /W, x 100

KA, Wys Wes Wi Wi W LRI YIGR &
(g)s AIThiE(g). WFiE(g). M E). W
H i & (g). A (cm).

ENEFRIME  WIWE TRk E
K B S L R &, 2 R M DG hR e EA T
T5E, 7K 43I 5E % 105 °C1E 5 T1532:(GB 5009.3—
2016); K 43 & & K1 52 (GB 5009.4—2016)% F &
spdrErR ke KA E B = I E F(GB 5009.5—
2016)JL IR ZUE AT, IR S &l HRIKS
kit $292:(GB 5009.6—2016)#E47

YIEEMRR  CHEEUIAYIEL.0 cmx1.0 cmx
1.0 coBUAS I I B, FHFRERE . ISR 7. 3k, e
e IR PE L R Z D (35 B Brookfield CT3
A, M 5E it A2, 18 HUPR Sk BLAR 96 mm I TA-
41, P FEAS SR U 4 7%, DR R 1 mmy/s, 3 [A]5
K45 mm/s, [E4E HFR2.0 mm, fil & 5 51387 g, R 8E
R REE20—25°C!,
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2010)9 5 N5 i B2 4L R o
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5977B) <A AR — i R A OO i o I EEXYNIST
FH AT 43 B, AR B8 VL IC B K T 80% 44 I M Ak
gy o ¥R RSP TP PEAN AU B E (OAV,
Odor activity value)>KHiiR, HOAV = 1], FRX]
B4R XU AT TR
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A, CRIRFE R AL SR T A X B, OTHR R
ZA R R BIE -

AT REISIHE  Bdafh st F R
i 1 5 VLR T A ST R AR, [ e i 2H 4R &
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S5 22348 AL 3L (BMUI-A)IEAT 38, 4038 5
X B LR -20160) TV e I 4
ARG 5, RUGAT ARG G, KPe ERERITFS
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K —H2RIE ISP IR, a A R IR Fr o
ExmBITMaE  RIEREERAHN
(FAO)FIH: 5t A= 240 23 (WHO) B I B FEBR Y 20 b
HERL (%, dry) BT R B fl OB RS ']
it 22 A BT T I A8 B R 1IN R IR B (%, dry),
3R LR A H R BRI 75(AAS) F VRS
(CS)FILh T Z FEBRABEU(EAALD:

AAS=— 2@
AA(FAO/WHO)
aa
CS=——~
AA(Egg)
1
EAAL \/ 004 1008 100C 100G
AE ~ BE ~ CE GE

A, aa NI S R = R R & B (%), AA (FAO/
WHO) A FAO/WHO - 73 A A5 X [7) Fh & B 1R 2
(%), AA (Ege) N EE AP RMEER S =
(%), n AL EIE RS A« B. C. ...GHAMEME
5 06 75 R L R & B:(%, dry), AE. BE. CE. ...
GE A4 8 B 1 1) 4 7 S R R 15 5 (%, dry)s
1.3 HUBS R

{4 FI SPSS 26.04¢ 1 8 At xd $¥im 47 Ge i 5 o
#1; #4522 Shapiro-Wilks: 46 46 1iF 1E 25 £ (P>0.05),

Levenefd 36 56 75 72 55 14 (P>0.05); F R R A&
J7 ZE 57 v, an S 40 TA) 22 e 5 35 B (P<0.05), IR H
Duncan’si#{7 £ 5 HL#%

2 4

2.1 FARIEFR

WIER VT, DYFh R FE AR 2 ) K 1 2 i 3 R 2R
PARZ B i, e B KR LLCd i, HR. CALEEL
AR FELTP. HAL(P<0.05); R F. JEWZ .
WEARLE . A4 A B ) 22 7 55 35 (P<0.05), A HZE
IR B . AR L K, N3.06%F112.81%,; 1 C4H
{140 JFE A B 0 6 5 e /0, [ ) 2 3 2R 0 35 448 fin(P<
0.05); 42H T AR L35 /N 0.2, H 22 573 5.3 (P<0.05)
2.2 FLA4TEEMEAR

AFRFEFEAE AT K O e LA . AR
Jis REME. M. BIE M. AR LR 2. 4F
FRHE A T K 1 2 A LA R 4 B PIR B AN A7 AE
EHE, HPRAMNE I BRF M. HE . 5
Bk, AR T H A 34 PALI S E 4R br i A
0.44, T C4H 5 5 =1 90.46 -
23 EMEFTHS

HHE 37950, TE4AFFRIEA K R TR 2 7
AN ZE LA (P>0.05), K 7r # NG FHEEEA

R1 TEFEERTAOBEE KFRSFIRIFXEE

Tab. 1 Comparison of morphological and growth indexes of M. salmoides under different breeding modes
- FEHE A Cultured model
FEFrIndex R P C m

14 # 22 Weight gain rate (%) 2883.14.32+66.30" 2732.41+56.99" 2773.99+63.45" 2701.98+40.83"
558 2E K & Specific growth rate (%/d) 1.89+0.01 1.86+0.01 1.90+0.08 1.85+0.01
1%} % $(Feed conversion rate 1.0120.01° 1.14+0.05" 1.06+0.01° 1.16+0.02°
7 FH Gutted yield (%) 88.63+1.33" 90.60+1.35" 93.02+0.75" 87.19+0.92°
JIEL3% ¥ Condition factor (g/cm’) 2.81+0.08" 2.91+0.28" 1.99+0.10" 3.06+0.20"
JIE 1A H Viscerosomatic index 11.37£1.33" 9.40+1.35" 6.97+0.75° 12.81+0.92°
JiT 4 bt Hepatosomatic index 1.68+0.14" 1.89+0.42" 0.99+0.25" 1.88+0.43"

A B AL AN RN b o B R LR 25 7 535 (P<0.05); T Al

Note: Different superscript letters in the same row indicate significant differences (P<0.05); the same applies below

=2 AEFEEATKORGH R MEARIT
Tab.2 Comparison of muscle physical properties of M. salmoides under different breeding modes
_ FEFEAE I Cultured model
i FrIndex - - c ”

#44ESpringiness (mm) 0.45+0.11 0.44+0.18 0.46+0.06 0.46+0.18

P9 % J1Cohesiveness 0.35+0.02 0.33+0.04 0.33+0.05 0.29+0.09

J5: & P Gumminess (N) 741.50+177.46 526.38+47.69 570.95+206.04 543.48+129.80

NEL I /7 Chewiness (mlJ) 333.22+82.68 234.13+30.21 269.96+131.39 246.31+50.06

6] & 1:Resilience 0.17+0.02 0.15+0.04 0.18+0.02 0.15+0.06

fifi ¥ Hardness (N) 2178.97+639.73 1582.18+143.12 1677.50+353.82 1889.92+314.64
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*3 TEIFERXNTAOBLENEFBIILCEE)
Tab. 3 Comparison of conventional nutritional components of M.
salmoides under different culture conditions (wet weight)

Fe ki Index FRAE A FCultured model

(g/100 g) R P C H
Koy 78.54+0.11° 79.35+0.11° 79.27£0.37" 79.00+0.14"
Moisture
KK 5y 1.01£0.07 1.05+0.03 1.04£0.09 1.02+0.05
Crude ash
F B 1.16+0.08° 3.12£0.02° 1.19+0.12° 1.26£0.09°
Crude lipid
HEA 21.16+0.05" 19.92+0.49" 20.07+0.65° 19.64+0.27"

Crude protein

FREZES. METHM3MAERES, RAHEE
11 PR HEL G 7 &5 B (P<0.05); 44H 7K 70 Y9415 T 80%,
HHPLLIRZK 2 & Ef i, HPALII e I & & 0 3
FR. C. HA(P<0.05). RZ KD BE5HLA T IHA
WE R E A S E R E ST 5 A34(P<0.05), H
A E A& B E19%—22%, RIR IR>C>P>H.
2.4 [ASEERERR

AFh B AR R KT B A LA Hh S AG I L 16
AR, B & TR TR R EIR(EAA). OFFTIEDL TR
HFE (NEAA); JF 0 75 & B (NEAA) T &5 A 4% 5
IR S LR (DAA; % 4). FER I H ke 1 16Fh 2 Fe
TR A Z R (Glu) & & i 5, Kb 2 BR (Pro) & ik
K. HAVE IR (TAA). FE0 TR E R (NEAA).
EEREIER(DAA). LFEREIEMREAA). Fbi
A E % (HEAA). YDAA/TAAL {33 LR 5% & ;
HRZA MY EAA/TAALLAE B 15 FAO/WHO % 3K 1)
40%IPIFRAE o
25 AASEBREFNETEN

Ny NN R R A R SR A PN NIV SR =B S
PR B 755 B N AR AR B 75 SR I S SE R A R LU 491, o 2 2
% 22 3o ¥ 5 5 5 XS B AR A R IR, FAO/
WHO T 1 8 5T VAN 1) 28 25 R b v A gk AT L
B, IR M HIAAS. CSHIEAAL (5 5). W%
A5 0 4FR 7R B A 3 R T ValFl MetB& i T~ 1.0 24
Ah, HR & T 1.0, HA Lys 708 & =1 CSTFor 25
Rt Lyshersr, 1I81.0L0 .
2.6 FLFAIBERLERAYIIELE R

AFh TR A A A I 1 6 i A R L
SFRULRN G i BR(SFA), 3 A A AR B ER(MUFA),
8Ft 22 AN A1 i 7 B2 (PUFA).  H:tP PZHC22:6n-3 1
FETR. C. HA; 4413 SFATE16.84%—19.64%,
TE FLAN LR AR B 82 (SFA) R, ¥ LLC16:078 & i i,
7£9.80%—11.48%; RALC22:0K 44 i, 5 £ H 1 fn
JE W R 2 B AR T L AR 34H, i 22 AN AN i I R 5
T AU, I n-3M1n-6 R 5 AN AN AR 7 R,

A LUE Y, AT H AR 3, REH K 1 B Ay LA i
I 7 BR o 32V, 1 22 AN VRN I 7 R A 254 2
8N AT
2.7 ERMXRIR

ARS8 K 1 A LA R A I H 528 VO C
(SI>80), FEEHERIE. I, BEIR. FZE. EERd

x4 FPEFEAEXNTROEZESTEBREBLEE
Tab. 4 Amino acid composition and content of M. salmoides
under different breeding modes (g/100 g)

FIER A R Iz & & Content of amino acid
Composition
of amino R P C H
acids
JEMRThr  1.0120.05° 0.91£0.04° 0.96+0.04” 0.89+0.03"

HEMVal  1.01£0.02° 0.90+0.01° 0.98+£0.02" 0.92+0.01"
EHEEMet  0.74£0.01°  0.68£0.01° 0.69+0.01" 0.66£0.01°
BRI 1.00£0.01° 0.90£0.01° 0.96£0.02° 0.91+0.02°
ZaLeu’  1.8140.12  1.64+0.10 1.7240.11  1.62+0.08

KA 096+0.01° 0.86+0.01° 0.89+0.02° 0.870.02°
Phe

WEMLys  2.13+0.13°  1.940.07° 1.99+0.11° 1.89+0.07"
SR HEs”  0.56£0.02°  0.52+£0.01° 0.55£0.01° 0.56+0.01

K% BArg” 1.31£0.07° 1.17£0.06" 1.22+0.05° 1.18+0.05"
BER 3.46£0.13" 3.08£0.11°  3.240.17° 3.03£0.09"
Glu’
HE®R 1.03£0.04°  0.90+£0.03° 1.01£0.04" 1.03+0.02"
Gly’
W R 1.31£0.05° 1.15+0.03° 1.20£0.05° 1.17+0.03°
Ala’

RIVAHR 2342014 2.07£0.06° 2.18+0.08" 2.08+0.05
Asp’
FESE B Tyr”  0.8240.01° 0.76+0.02° 0.80+£0.03" 0.75+0.01°

25 Ser”  0.90+0.01°  0.80+£0.02° 0.84+0.02° 0.79+0.01°

& Pro”  0.67+0.01° 0.59£0.01" 0.70£0.01° 0.63£0.01°
STAA 21.10+1.05 18.80+1.04 19.90+1.87 19.00+1.07

YEAA 8.66+0.45 7.79+0.42 8.19+0.59  7.76+0.33

YNEAA  10.53+0.21° 9.35+0.12° 9.93+0.14° 9.48+0.14°
YHEAA 1.87+0.14  1.69+0.09 1.77+0.12  1.70+0.09
YDAA 8.14+0.14" 7.20£0.19° 7.59+0.25° 7.31+0.09"

YEAA/TAA 41.04+1.00 41.44+1.23 41.16+1.00 40.84+1.14
(%)

YEAA/NEA 82.24+1.93 83.3242.13 82.48+1.44 81.86+1.63
A (%)

SDAA/TAA 38.58+2.19 38.30+2.56 38.14+3.12 38.47+1.95
(o)

TE: STAANE IR MR, YEAAN L ER IR B, *RR
AT R INEAA N AR A 75 B LR M B o0 AR 7 L 2
M YHEAANF U FRAERE B, ARRFDLFHER;
SDAANBERRE IR ;. A RoREFRZ SR

Note: Y AA represents the total amount of amino acids;
Y EAA represents the total amount of essential amino acids; * re-
presents essential amino acids; ) NEAA represents the total
amount of non-essential amino acids; o represents non-essential
amino acids; ) HEAA represents the total amount of semi-essen-
tial amino acids; A represents semi-essential amino acids; ) DAA
represents the total amount of umami amino acids; A represents
umami amino acids
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5 M#HFERERXTRORSHHEEERAAS, CS. EAAI
RIELER

Tab. 5 Comparison of amino acid AAS, CS, and EAAI in muscle
of M. salmoides under four breeding modes

pLyigigs i
FAO/ HrifEfH 2l

UFHAIMEAA
REER WHO Egg R P C H
protein

AAS AL Thr 250 1.19 1.14 1.20 1.13
AR Val 310 0.96 0.91 0.98 0.94
FERERe 250 1.18 1.13 120 1.16
=& RLeu 440 122 1.17 122 117
A Lys 340 1.85 1.75 1.82 1.77
EEBERE 220 0.99 0.97 0.98 0.95

A FEMet+Cys
EHNAR+EE 380 1.38 1.34 1.38 1.36

S Phe+Tyr
CS  Jr&EFRThr 292 1.02 0.98 1.02 0.97
HE W Val 410 0.73 0.69 0.74 0.71
S AR e 331 0.89 0.85 0.90 0.87
SER MR Leu 534 1.00 0.96 1.00 0.96
#iE R Lys 441 143 135 141 1.36
EE IR 386  0.57 0.55 0.56 0.54

F I Met+Cys
RN ivan 565  0.93 0.90 0.93 0.91

K Phe+Tyr
EAAL YR AR Ia % 90.5586.8390.6587.61

B 7). FEALIH FI10M ISR, Ry CALA I H
SFHEERYI T, HRAM RSB E ZHm T HRA
(P<0.05); CALMEE. ek smBEEm T HAIM,
T2 & A K T HAL(P<0.05); 4 ML HOAV =1
MR E YA 12F (3L 8), R. Py C. HAM A
6+ 4. TRI2FH(EE 6).
2.8 MFhFRERN T RKOEBAALELSHESR
ORI 8 8 VLA AT HEG: th WL 5%, I
B LAY 2 EAR A B (B 1AL 9). A 1T BA
A, KEBRSTYLA A F 5 A 4 4L 20 AR
A, (HR CHBINIE 4E 70 AT BEA . A& orp S
HIR. CHNA4E% B2 5 TP, HAL(P<0.05), H
TRA LA 4R 5 L TR PN 4 B AR B2 =
T HHN34H(P<0.05), RELIINLET 4 AR B/
3 g
3.1 FEFFERN KO R EAFR K B R
PR BT 1 5t S5 A D PR 8 2R IR A A
R HERGbR, B T A R AR L T ROR
HE I E AR, seip st R ER, RAMCH
KBTI RE . R LG A4 B AR T PAN
HA, iX—45 R 51§t (Pelteobagrus fulvidraco)m] N
%'k th.(Oreochromis niloticus)[zol\ IR 5 871 (Culter
alburnus @ x Megalobrama terminalis 3)°". 13

(Acanthopagrus schlegelii)[zz]J: RN REEAR—
o [FI R CALRHY B AR AR g 2R KRR R 5L
B AR IR AL K P B BE A R v A A M4
BEFI R 0% . RELFICZAE R it it S A KA e
FIERTT AT BE S Y T RR SR K IR A B h A5 2] 7 &d
58 5 HYIB 35 e Bt g 17 7> A L RE, 3 BUTE 17 ik 25 D
>, M FE S T A AR TR

A BRI 32 IR B S . IO,
K B S 2 Rl R R R Y 555N
RO J3E N5 1 5 M 8 PR 5 R R A2 ) T R A, LA
FRORE E 8RR L S VRO IN P BT A o (RIS I
R, WUARRERE . R S A B A R R IR R,
SHREWT . KGR RS, ARSI R
W AR R E B BRI AR 2 & & B
TR LA, AT AR 2 f2 PA SE I B Sk, 1 K
HORTNG . %I R AE T MR T R

6 TEFEENTAROELESEHBRLE R K AEN & E XL
Tab. 6 Comparison of fatty acid composition and relative content
of M. salmoides under different breeding modes (%)

fi% 74 Fatty JIR iR % it Content of fatty acids

acid R P C H
C14:0 136£0.02  1.5040.40 1.37+0.30 1.24+0.20
C16:0 11.48£1.20 9.80+1.13 10.44+1.16 11.21+1.16
Cl6:1 325+1.02 4394113 4.87+1.00 3.96+1.08
C18:0 3.3140.85" 4.66+0.98" 4.70+0.88" 5.53+1.03"

C18:1n-9¢c 29.89+0.90" 31.28+1.06" 33.35+1.13" 31.09+1.57"
C18:2n-6¢ 30.81£0.57" 24.24+1.01° 25.69+1.12" 23.93+0.90

CI83n-6  1.73£0.47 2.0040.4  1.90+0.79  1.83+0.64
CI8:3n-3  0.91+0.06" 0.88+0.02° 0.94+0.03" 1.010.08"
C20:2 0.66+0.06" 0.68+0.02° — 0.77+0.02°
C22:0 — 0.56+0.02 — 0.70+0.02
C20:3n-6  1.48+£0.09 1.44+0.10 1.83+1.00 2.43+1.01
C20:4n-6  0.54+0.01° 0.64+0.02" 0.42+0.02° 0.67+0.02°
C23:0 0.70+0.03° 1.27+0.03" 1.0120.03° 0.97+0.20"
C20:5n-3  1.23+0.04° 1.43+0.04" 1.62+0.10° 1.76+0.09°
C24:1 0.3340.02° 0.43+0.04° 0.46+0.03° 0.56+0.03"

C22:6n-3 12.32+1.04° 10.07+1.02° 11.40£1.09° 12.36+1.12°
SSFA 16.84+2.09 17.79+2.55 17.5242.36 19.64+2.61
YMUFA  33.48+1.04 36.09+1.17 38.68+1.02 35.61+1.14
YPUFA  49.68+3.20 41.3943.66 43.80+5.28 44.75+5.44
3R 14.46+1.13" 12.3941.08" 13.96+1.22" 15.13+1.29"
JE Wi , . . .
n-6/ANIAT 34.57+1.13" 28.33£2.57° 29.84+2.937 28.86+2.66
iDL

T Y SFAJS AN B8 S s Y MUF Ay S A U A 077 R
S SPUFAH Z MBI RE S &; “— AR hH; TR

Note: > SFA represents the total amount of saturated fatty
acids; ) MUFA represents the total amount of monounsaturated
fatty acids; > PUFA represents the total amount of polyunsatu-
rated fatty acids; “—". not detected; the same applies below
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x7 TREFEEXNTAOBHHREL MRS D
Tab. 7 Analysis of volatile flavor components of M. salmoides under different breeding modes
A EL
. . & = Content (ng/kg)

ARIEYEY) i Odor-active compound R . c o
WHER2- 2.5 T AL 7 g 13.59+1.6" 7.4940.46" — —
Sulfurous acid, 2-ethylhexyl isohexyl ester
O ZJ# 15 Vinyl hexanoate 24.53+2.14° 3.43+0.54° 48.51+5.86" —
SR IE CLli§Hexyl chloroformate — 8.23+0.86 63.35+£5.98" —
AR T HRIE T M T 3 3.26+0.62° 12.13+1.86° 4.45£0.32° 24.12+4.32°
1, 2-Benzenedicarboxylic acid, butyl 2-
methylpropyl ester
PR B S Formic acid, heptyl ester 14.01+2.10° — 29.3145.32" —
1-3F 7L = % ZBREE 1-Octyl trifluoroacetate — — — 25.57+2.29
[N 55.38+6.46" 31.27+3.72° 145.63+17.51° 49.69+6.61%
4-FAFEZ4 Bt 4-Methyldecane — 25.59+5.20° 216.86+6.80" —
2-7F 3 4E2-Benzyloctane — 70.70£8.90 — —
2,3,5, 8-PUREEZE LD, 3,5, 8- — 23.3443.20 — —
Tetramethyldecane
5-T % HiNonane,5-butyl- 6.47+2.01° 6.76+1.8" 37.90+5.60° —

+ Y% Tetradecane — 8.39+1.32° 27.81+5.69" 30.61+3.69"
2,6, 10-=H 3+ =42, 6, 10- — 5.74+1.23° 38.8+5.56" 31.20+1.20°
Trimethyltridecane
—+¥%Eicosane — 10.00+1.20° 43.55+5.32" —
—%iDodecane 7443, 2312, .09+4. .80+2.
+ ~%Dod 19.74+3.36° 18.23+2.88" 122.09+4.63" 18.80+2.23°
S JEOctane 83.57+5.51 — — —
2,3, 3-=H#EStOctane, 2, 3, 3-trimethyl- 7.44+2.20° — 69.71+£3.25" —
3, 4- - F3E+—¥¥Undecane, 3, 4-dimethyl- 3.70+0.85" - 36.18+£2.5° —
~+ )\ }iOctacosane 16.0143.01° — — 22.9542.23"
2, 4-— H 3 PifiHeptane, 2, 4-dimethyl- — — 144.4+5.89 —
5-Q-FREER) Eht — — 74.00+£4.32 —
Nonane, 5-(2-methylpropyl)-
2, 6- -+ —%tUndecane, 2, 6-dimethyl- — — 40.1743.21 —
4-FFE+ ¥ Dodecane, 4-methyl- — — 40.43+2.14 —
5-F 3+ DU 45 Tetradecane, 5-methyl- — — 87.48+5.64 —
9-F FE L 5t9-methylheptadecane — — 58.34+£3.26 —
3,7- - H F 2 St Decane, 3,7-dimethyl- — — — 27.39+2.31
2,6, 10, 14-PY4 FH 347505 — — — 25.55+1.65
Hexadecane, 2, 6, 10, 14-tetramethyl-
Fek 136.93+16.94° 168.74+25.73 1037.72+63.81" 156.5+13.31°
1-3¢4%-3-1% 1-Octen-3-ol 57.33+3.22° 175.99+5.65° 42.59+3.10° 21.8242.22°
1- /% 1-Hexanol 31.61£1.65" — 30.71+1.23° —
3-F3E-1-C\ ¥ 1-Hexanol, 3-methyl- — — — 19.96+1.98
SN 88.95+4.87" 175.99+5.65° 73.30+4.33° 41.79+4.20°
3-#36-2- T il Acetoin 6.74+1.11b 31.01%2.35a — 34.55+3.32°
417\ B Hexadecanophenone — — 63.55+5.24" 6.01+0.58"
23l (+)-Dihydro-ar-turmerone — — — 35.35+1.17
B N B Geranylacetone 9.67+1.02 — — —
GES 16.4242.13" 31.01£2.35° 63.55+5.24" 75.91+5.07°
JK H ¥ Benzaldehyde 21.12+1.09° 5.46+0.23° 31.52+4.18" 9.28+1.21°
J¥, % Pentanal 9.24+0.59" — 17.66+1.65" —
¥ Heptanal 16.18+1.98 — — —
% Octanal 16.68+0.79" — 48.42+5.26" —
F/%Nonanal 46.45+3.31° — 32.94+1.62° —
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Hgzk7
# & Content (ug/kg)
ARG T Odor-acti d .
SIS ) i Odor-active compoun R P C H

T\ Hexanal 262.09+6.87" 10.65+1.03 — —
(E, E)-2, 4-B¢ —Jiig 5.43+£0.98" — 71.50+1.98" —
(E, E)-2, 4-Heptadienal
2, 3- - F LK %2, 3-dimethyl-Pentanal — — 10.56+1.08 —
2-PEfili% (Z)-2-Heptenal — — 16.65+1.06 —
(Z)-3-F N I 39.77+2.32° 73.46+3.33" 28.81+5.02° 43.36+3.31°
(Z)-3-Phenylacrylaldehyde
2 416.97+17.93" 89.58+4.59° 258.06:21.85 52.64+4.52°
B-% #hf#ibeta-Ocimene — 34.74+1.33 — —
-2 # /i a-Curcumene — — — 35.99+6.21
% = B #p-Xylene 142.06+5.22" 16.09+0.36° 57.6242.22° —
LR % 9 21.05+0.89° 55.63£1.33 — 69.37+1.25"
Methoxybenzaldehyde oxime
%) Phenol 2.00+0.32° 3.95+0.87" 663.61:12.20° 5.81+0.88"
Z,KEthylbenzene 33.96+1.25 — — —
e R ig e
T U, 1, 2-X(1-H 5 20 58)-, - — — — 18.60+2.24
Cyclobutane, 1, 2-bis (1-methylethenyl)-, trans-
(2)-5- DYBRI-3-H1 13.85+0.82 — — —
(Z)-5-Tetradecen-3-yne
T 2L F 2K Butylated Hydroxytoluene 69.55+0.44° 169.39+2.23° 98.68+0.98° 1581.23+15.60°
oAt 282.47+8.94° 279.8+6.12° 819.91+15.40° 1711.01+26.18"

*8 TRIFERATAOELHAHSKEFEEI R SKIEE BRI

Tab. 8 Comparison of odor activity values (OAV) of odor active substan

ces in the muscles of M. salmoides under different breeding modes

BRI 144 )i Odor-active compound SRAEIROdor description  [#{E Threshold (ug/kg) R s OAV c H
T H R 5 K Butylated Hydroxytoluene R 30 232 565 329 5271
1- 3 #55-3-F% 1-Octen-3-ol BETEMR . R 110 052 1.60 039 020
1- ¥ 1-Hexanol HE, HHF 5.60 5.65 0 5.48 0
3-F25E-2-"T I Acetoin Wi R 14.00 048 222 0 2.47
2 F ¥ Benzaldehyde =L ERE RS 47.00 017 0.12 0 0.20
¥ Pentanal Ak 12.00 0.77 0 1.47 0
Pl Heptanal fE4 A 2.80 5.78 0 0 0
24 Octanal KE A 0.59 2842 0 8248 0
F ¥ Nonanal TR 8.00 5.81 0 4.12 0
T\ Hexanal R, HHEK 5.00 5242 213 0 0
2, 4-Pi )5, (E, E) (E, E)-2, 4-Heptadienal SRR 15.40 0.35 0 4.64 0
2-PEffil(Z)-2-Heptenal JE IR, PR 13.00 0 0 1.28 0

AR WAKIM . FRmA RS, JCHAESEIE O T 2 4Em

BEAR, WLEF4E -5 PSR )T PR R0 O TR €87 T 2%
DA SG, B AR R i o £ R LT 2 1Y) 8 R,
Yoo AR DY, BT R VLA 4 1 B AR R
NGB FERR R, DAY () A R R L MR A R A, 1K
AP, REK OB B RN B
oK, SRAMIEER . PHMEME R K. DRI 4
WAEMI A o MR, ARG 7R HEAR X P K A i 2 P
BAG. HEREIEIS T e SRR M SR E, 2]

ARG 218, AT 4o K A 52 T 2 48 T
R B, i xS, R AR
fiffl v £} 3°5 *(Carassiius auratus gibelio var. CAS
)78 200 32 58 4 1 F BT 70 45 SRS A — 5. i
TR, CHRIL I HIR L5 i 5T, (HRZH
I EL A SR G P R ) 8 B 0 R AL A5 L AT 4
K EAA LA T CAL, RE A A T
FIE
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Fig. 1 Muscle fiber cross-section of M. salmoides under different
breeding modes

#9 TEFEEATAOERSIALERESZEES
Tab. 9 Differences in muscle fiber diameter and density of M.
salmoides under different breeding modes

E#FrIndex R P C H
WA Y2 , 91.24+ 5693+ 84.67+ 67.15%
Fiber density (mm”) 5.79° 2.63 10.90° 6.36
WA ER 107.42+ 13398+ 113.56+ 118.18+
Fiber diameters (um)  7.15° 7.36" 6.87" 11.99

Fo IR LA b2 R A 3 B DR AT BE R /K EE B R
BT T BRI AT ) TR A AL 3 T R
[0 B4 o] 3% 1 B R R 1 W S 2 B, AT A AIE
TE RV .

b, AHEC TP, Ry Cy HAL K 12 i T A o
TR g 0 R P AN B i B D) AN A I il BR 28 K
HSEEEE;, THERANBAAEN IR S 25K, K
e FEPAFDHA® &5 %, HEPA. DHAE
HLMAERZYRE, plufedt ) LBEAERKEE. %
VR R . BRIG . TGO o A 0 2 AT
KA 285 S K T B 25 4t R B, Sushehik
s SE RTINSk, FETNERSE
Wi Jig 7 18 1 2E 1%, +F PUF AR 5% 1 K T SFA; i T
R 7EFRHE I 2 mT DA o 30 A A T PR A 45y e
T R, R 1 B A K ERBE AR, X T R e R4
HHARIHENEMRZ 7B A

g FETIA, RE KO B HINEESEA. K
RE Wi S 24 . HEFRERR & &, 2 AMA
BTl & T AR AT DAK B 3R A 2
AR BN R SRR SR, $2 7 1 S A
ARG FENE, K O B S FR e b B
AR, WERFE ARHER R B K.
3.3 MOFhFRIEEN T RKOEEA AR R
ST

SR BT RSN S L R A %, R [ {E
S TR 5 N RS /N S ) 5 R B, ML R LI
(A P 25 5w ™. TR RS R T,
FESS L TR A AW ) R ) (B A AR, 25 2 N
FEHN; MEER . HHERNBERUEYRE R,
ot i KU (8 Bk N

TE 7R 5216 v 27 5 3 CAL G BTk B K, AN AN =2
BRI A WA L, A CLH I T B T LR T A SRR
KR, B AE SR . T2l TCHRMKE
A IR I8 o 1 it (AU B, R HE T TR AU AT
S, AT A FRCE £ e 2 R Y Rl g i —
ST K BT P AR 7E RZL K R P 3% ) 5
mhi K, KERFRMAES RGN T EHR
AIAERL SRR [5]BS RZH 2 A 4 e ) AN T AT g i R 7K
S, AN AT R TR 55 A 1 48 B B R R I A 1 AR
YNGR N AR BRI R B4 S RN
J5 £ 3RAT SR FUIX L8 R 25 mT R 3 R (2 s 2R )
R F A B, T A R K 11 B s LA B R AT g
FERERR.
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FILLET QUALITY DIFFERENCE OF MICROPTERUS SALMOIDES CULTURED
UNDER DIFFERENT MODES

SU Qing-Feng', HE Huan', LI Zhi-Xin', XUE Yang’, ZHAI Xu-Liang’, WANG Xiang-Xuan’, HE Zhao-Lin’,
XIANG Xiao', ZHU Cheng-Ke' and LU Guang-Jun'
(1. Key Laboratory of Freshwater Fish Reproduction and Development (Ministry of Education), College of Fisheries, Southwest

University, Chongqing 402460, China; 2. Chongqing Fisheries Technology Extension Station, Chongqing 401120, China,
3. Sichuan Datang International Ganzi Hydropower Development Co., Ltd., Kangding 626001, China)

Abstract: Micropterus salmoides is a commercially important freshwater aquaculture species in China, facing growing
demand amid declining wild resources, necessitating improvements in farming efficiency and product quality. The
study focused on evaluating the differences in muscle quality of M. salmoides reared in four different aquaculture
systems in Chongqing: reservoir cage culture (R), pond culture (P), raceway culture (C), and high-place pond culture
(H). This evaluation was conducted by examining growth indices, apparent traits, meat quality, aroma, and nutritional
value. Results showed that there were no significant differences in specific growth rate (SGR) among groups (P>0.05),
but the weight gain rate and feed conversion ratio of group R showed slight advantages. Additionally, significant qua-
lity differences were observed across the four culture systems in terms of the condition factor, viscerosomatic index,
and hepatosomatic index of the fish in the C group were significantly lower than those in the other three groups
(P<0.05). Moisture content, crude fat, and crude protein contents varied notably across systems (P<0.05), with the R
group exhibiting the highest crude protein and the lowest crude fat content. A total of 16 amino acids were detected in
all groups, with the R group showing significantly higher non-essential amino acids (NEAA) and delicious amino acids
(DAA) contents compared to the other groups (P<0.05), along with the highest ratio of ) DAA/TAA (total delicious
amino acids to total amino acids). Additionally, the ratios of Y EAA/TAA (total essential amino acids to total amino
acids) and Y EAA/NEAA in the four groups exceeded the ideal pattern standards recommended by the Food and Agri-
culture Organization of the United Nations (FAO)/World Health Organization (WHO). A total of 16 fatty acids were
identified, with the R group showing the highest ) PUFA (total polyunsaturated fatty acids) content, in which the n-6
fatty acids comprised 34.57% of total fatty acids. A total of 52 flavor compounds were detected in the muscle of M.
salmoides, with the R group containing a higher content and greater variety of pleasant odor substances. Histological
analysis revealed that the R group muscle fibers had smaller diameters and denser arrangements compared to other
groups. The results demonstrated that reservoir cage culture (R) not only enhanced the growth of Micropterus
salmoides and improved the feed conversion ratio (FCR), but also significantly exhibited superior muscle texture, more
balanced amino acid nutrition, higher unsaturated fatty acids diversity, and richer volatile flavor profiles, significantly
enhancing muscle quality. These findings highlight reservoir cage culture as a preferable aquaculture system for M.
salmoides.

Key words: Aquaculture pattern; Muscle; Nutritional components; Volatile flavor compounds; Micropterus salmoides
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