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ARKBORI . G, BREE S ENE
Gt [ SR A e 1A SR A (R 32 0 2
HECH, AR, WSk @ B AR A XN, 24
3 R SO N S O3 RS I - {2 2= G Y S = S Y|
W oy 5 AR RS . BURPTRE I RRAC . P
AR RN RIS, i1 AR =R,
R, ARl R A R AR AT BN LA R SR 434 T i)
AT 98 R0 YL 75 B0 5 T8 1) A A Sk 67 2 AR A Sy
RHEE BRI, DhAE R HOR Jnlis 2 oy BAstEAR,
Zoat 4 REF R EE RS | A RKERmR,
JSLI 8 e BB AT 1 50,

TR 2 I8 25 ) £ R PR IO P TR
Ly R R, SOKEMAEFGEAE L, b
I FE 5 B A5 LR AW (Ietalurus punctatus) LN BA
BAFRRK Ty, HIELEERME PG him . T8
A0 S ok I RS SRy . AR . ARTIR
SE SRR, KIS 6 (Culter alburnus)
MY SR o E UL T SR . HAT, TSR
A58 0T AT Sk 6577 357 it b << 4298 15 090 T 5 & H
Jo R PR B 5 el i A DRI o AT LA I 7 A A
KNSRI 0 <AL 157 Sy 0h 42, D G
FEAH AT ARl 1 5 Bk @ R IR FE A . 3
FElvE . B IRRRE SONRAE PR, HE R SR A s 20t A

Sty B SRR, O P Sk d AR 15

At Bl R T SR A AR B A A
1 MRSk

1.1 SCIg# R

SRR & WIEIREE RN 1S Sk ),
PR B (0.930+0.230) kg, 141K (39.06+2.34) cm;
KNSRI ARG 1 5 Sk 85, R (0.879+0.172)
kg, K (39.81£2.24) cm, ¥y3k {4 T iHdb 4 &K
KB RKMW7. T 2021 4F 11 A 26 HAE D
SRR A% BEALECRE 8 BB, fif £ iz iy 2 S0 &
GyHT . PR FRIEARE T By <At 15k Sk i g
FOEHM IR, RS 28 23k RWAE,
A FRALA IS 824805 317 o

RS E Wil LBk . Ak (3B 30~60 °C).,
95% LB . #hiR . AEI e, 1T E
HEB TG R AR FRERRLE. =2
et gt , W ¥ B 254 Ak 2= R A BR A 7
HEE, OB, IECH . ZIRMRIEFR N G H,
W F 10l 23 S0 B I A FRA /) 5 MR R R

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

BRIBAR A 3590, 14T 3218 Sigma-Aldrich 23] .
AR AR & [5- = WM M H (ATP). 5'- iR
1 (ADP). 5-—WEMRIRTT (AMP), &5 RS A% T IR
(GMP)., 5'-K 8 BEWG #% 1 BR (IMP). UK B RS %
1F (HxR). WIS (Hx)]. LB, OB R @
A, 0T IR AR A R A F]

1.2 FEER

FA-1004 i 770 K-F,  LifEge T 1H-F R
I Ee A B2 &) s BR4L BB HL, 2 8 Thermo
Fisher 2\ 7] ; CR-400 %I {1244, H A KonicaMin-
olta A 7] ; TA-XTPlus ZU i #443#74% , JE[E Stable
Micro Systems 23 F ; 8890-7000D #4 S AH (5 13 57 1%
B HIAX . 1260 BIWEAH (154 . 7890A AU AH (411
1%, &M Agilent BN F]; PAL RTC 120 H itk
FE#%, it CTC AFl,
1.3 WHE

T ARFE AR SR 5% A Sk B85 P A K
(L), W (W), WHEE (W), X3k 285 LMk
JERBTE (W), HUERFEE. 25570 3 SO
TRAKIRE,

JIE A 8 % (viscerosomatic index, VI, %)= (Wy/
W)x100%

25 5¢ % (empty shell rate, ESR, %)= (W, /W)x
100%

I 3 £ (condition factor, CF, g/cm’)= (W/L*)x
100

&M HaFHIATIREK ., %, &
43 em x3 em x1 em FYRUA%, RHT CR-400 4,224%
IR AT O RE M A o A3 e ST ER LA S s
ORI 220 L (G2 EAE) . o (Z0L8%E). b" (3
W) FIETHRE A,

(12100 - /(100 = L+ + (@*)* + (&)

AR SHEYARE ik, il
FH TA-XTPlus 4P AN 22 £6.75 &R LA 19 5244
Rk

AABEENE A1k 75 i 4 KPR T R
RAPURFFRIN, MR RARTKESZE, &
RN BT B, BT 4 °C f#i4 12 h
S B AT Sk 85 25 K 0 FRILIAL, B4R 1= 3R 1
KRR, TR my, B SRS T 2 5 rh 2
Smin J5, B THIREH, BN TRmKSIF
FRHE, TR my, THRZEEHIRN,
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mip—my

FEBEMRE (%)= - x100%

THEIRA M E HRUE SRR
S Y5 BT Sk 8 5 LR AR S, oK A
M 5E 2% GB 5009.3—2016 { £ 5424 [H F A5 i
TR EE ) U, SRITE TR RLUK
I3 B E S % GB 5009.4—2016 (& & %4
FhRUE &SR I ) U, SRS IR iR
Kobers; HEH S ENEZ% GB 5009.5—2016 (&
mn 2 A E AR UE il AR B I ) U, SR
ALE R MR & =EIES% GB 5009.6—2016

CEMZ R EZARE B iR D aE ) *, R
FHZ [l E

RErBR &g mE R R R
M 7E 2 M GB 5009.168—2016 { & & 284 FH F b
HE BT RR TR P ) BY U S A R I E
FREL 0.5 ¢ KBz Ja T dWLIA, A 2 mL 95% &
BT 4 mL 7K, RS, A 10 mL 95% LB, R4,
T 30 mL Z B4 B (Vg : Vapa=1 : 1D IR
AW, PR¥E Smin, FHE 10 min, YWEBZEHREBOK,
A PEBUKARR 3 K, HBEZKIBZE T, TREY
FIRG T HEEY . BB 60 °C MEAR TP+ = 1E
i, HFFRERHERfL . KA AR D7 IR 00 2 A L
W BEIA 10 mL 95% ZEE” Z /i, [ FE S o
A 10mL 8.3 mol/LERFR W, T 80 °C 7Kfi# 40 min,
IR B, HAREAEAHE.

LEY ke BRI 4 mL 0.5 mol/L
AL B, 45 °C KB AN 20 min, Sl
A 4 mL 14% = FALTH BEREI, 45 °C7KIE A
20 min, BWHIEFR, MA 3mL IECHEAEE 2 min,
i E T2 S5 BUE C b2 5T 0.45 um JERE S AL,

&M HP-88 (@i (100 mx0.25 mm,
0.2 um); FEEE TR . 260 °C; Mk 1.3
mL/min; Z3fikE: 20 : 1, FHERERF: 6T 100 °C
545 13 min J5 P 10 °C/min (9 #E F+ % 180 °C fi
£ 6 min, FELL 1 °C/min fEERTF 2 192 °C #1459
min, 2L 4°C/min (EFEFHE 240 °C fi44F 2 min,

FgkA& BEFRERE: 240 °C; Rk
TRBE . 220 °C; WFIEIRATA]: 5.00 min; FH7E
Fil: 40~400 amu; B§i: ELJ 70 eV,

RARASEOMNE AR PEERA R
N 7 AR AR SCRE ik O i R AR B . K i R
M, PRI LS AT LA 0.5 g, A 20
mL 3R (Vi @ V=1 : 1), BA 110 °C #E55
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K22 h, BB HE, B2 25mL s |
TERTEI; Vs & R E, FREC1 g BES,
JIA 5 mL 0.02 mol/L #:RIA W, #H 20 min J5 T
6 000 r/min 5.0 5 min, HCEIEWAR . 7Kl = 5
iz B i 5 S LR O A8 - 2R Wi Ak BES Y EL 50 L
FESMPEATATLE OV, TR 60 °C E25 T 448 T4
2 h KR BT, BoE R A, MEmA
50 L AT (Vg © Vammmss © Vi © Ve
7011 1), HEFATA 30 min, MIAWSIAH A
(VoamoL %k it * Ves=97 + 3, 1R21J5 ¥ pH Ay
6.5) 0.45 mL, JR%21, i 045 um € 5 L AL,
HPLC F 4 AR ZH(Z M Gheshlaghi 557,

A% BR B L T4 R 7= 4 6 M2 KR S e
VR r=4) (ATP. ADP, AMP. GMP. IMP. HxR.
Hx) (142 0S5 XUAOREP B i B2: 2 5 a5 3
WUPRL, D0 ol P v OB i it AT, R
HARSHS% Luo H,

FEL RSN E R SPME-GC-
MS X 1A Sk 5 4% & Ve XU 2 4 R Al e, HoAk S
MR I S I 7 IR AR IE 2. B 5.0 g Brfie iy
HHEBALACA 20 mL 102 AR, A T ul
FREF R (1000 ug/mL), FEAIA 10 mL 4 F1 581k
PIRWOR A, RASAHEE-TOE e, £%
BEARSHS B BES Wik, S5 G-
43 85 % 72 B U AE NIST K Flavor 1% P kG2
I AR — A T3 A4 2 M O R A X 2

I RN T ik AR A E AR A 2
(FAO) At A T A= 2041 (WHO) 1973 a8 & ik
T2 T 43 s v A = 2O AT 4 0 2 2 1 B ) s TR A
AP o 5 LLR A SR A IR R 1T 4 (AAS). 1
SEVESy (CS), [N 0T F IR HE 5L EAATPY,

AAS = 2a/AA a0wHO)

CS = aa/AA (g

EAAI=[Lysy/Lys) x100+Met/Met ) <100+

Val/Val ) x100]""
A, aa HEAE S PR AR T & (mg/g N),
AA gaomwnoy N FAO/WHO P v [ Fh 2 S R
it (mg/gN), AA (pge NN F 5 [ Fh e
RS (%), n NILENEIERNEG AT
MR s MARER R

ReksuTORm 7 ik RIEAPE Bifh
AT AT S 55 UL PR XU 5

BRI FEE (TAV)=C/T,

FHXS SR 1 B2 {H (ROAV)=100 % (C/Crppy) %
(Tnax/ T5)
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K, C T R I & 5 (mg/kg) MBI ;
Ci . T; JXF N5 PR R A 5 i (ng/kg) AR
BE A (ue/Kg)s Crnaxs Tmax N ITA KUK 5T X
R ARSI TR R K AL A A i (ng/kg) A
B BE (ng/kg)o

BOEIRM S ILA AA-80 °C UK HLH
JEET 4°C UKFE AR 12 h, 7E2E8h 7€) 10 min
Ja AT EE VR . T PERE 10 1732 ad Tk il 2k
FIEITER 55, 5 L) 7. BB IRES B R
JEV P 1 o
1.4 RS

SCIGYIE R 3 W FESL O TR R SR
AT E 6 Yk, FABFR AR AT E 3 K. 45
DL Y bR 1 25 2R o S50 8 H 4 F Excel
2019 #RAFALBR, SR FH SPSS 25 B 44X K kA7 20
HE 22000, W32 SR A P<0.05,

2 4R

21 FEIFEEREE 1 B2 F KRBT

AR FRFEAR T W Sk 5 1) 25 52 2R R0 AR 3 2 G
BHEF (P>0.05) (£ 1), (B2 KI5 Ak 7 iE
PR R T 1 S5 (P<0.05), [RH 2 78 %K
WEA N, B M SR AR L, OB IR R A
St N E & ELEE A R AT R S £

22 EEBIFM

R P Sk 877 R 4% A 03 B R AR
T IE L (P<0.05), H 3% SARE R 7 1E

=1 FEERANE LG BRI
Tab. 1 Effects of different culture models on

body morphological indexes of M. amblycepha

FREBER MEARTEH(VIS)Y% MEWE(CF)/(g/em’) 2704 (ESR)/%

culture viscerosomatic condition empty shell
models index factor rate
Wb IR 12.04+2.33" 1.54+0.19" 72.98+1.62°
pond-
cultured
PNIEY | 9.95+1.34" 1.38+0.12° 74.06+2.57"

lake-cultured

Ee AR A RNG FRER R B 7 (P<0.05) , FIF
Notes: different lowercase letters in the same index represent significant
differences (P<0.05), the same below

WL DX (% 2)0 drtbnl A, R FR A AR T i 1]
S W A

23 AREIFFEEREE 1 S7FKE1IER 4

T2 1A S iy FIL ) 5 0 B (B 2
Fab 4L (P<0.05); HAHIE b4, K4l iA
KL a E AR (3% 3). UHH IS4 AT Sk 5 LA
SR I, AR EaEE e, SHLA6
FERaRIAL, WAL A Sk 0 R €033 1 52 J3E (L R
FA (A IR 35 v Tt S 41 (P<0.05). Ui B K i)
FEFE I AR 1 5 A Sk 5 LA S0 1 S B T

S A e, KA Sk i G SR | NELE
PRI 0l 1 3 = b B 4L (P<0.05) (R 4), #
B K 5 ) <RI 1 5 A Sk 85 75 35 UL PA) 1) ok 3
T, SEEIEM AR — . ARFEEE R A
KR EIVR BTN E 2R

24 AREIFFEEREE 1 SEXSERFY
BT WAL, KIATRIE TR 15 7k

®2 FEFERAEXGHREEITS

Tab.2 Sensory evaluation of M. amblycephala with different culture models

TR R WER JERES Jo BAER SRR A
culture models odor taste color texture overall score general sensory description
HYETRIH 6.50£125°  6.52+0.70°  7.18+1.06°  6.95:1.67°  7.13x0.60° [N TCMENR, (EFE S HE T PR A
pond-cultured BRI BT
RWIFR5E 8.0241.20°  7.88+1.23"  830+£1.18"  9.17#0.63*  8.00+0.52" IRk BEESEA N DB R

lake-cultured

W SRELS A )

®3 FERAMEAXGEFEFHIZM
Tab.3 Effects of different culture models on colour of M. amblycephala

HBAL FRFERE . . .
position culture models L 4 b w
HHBILA WIEFRE  pond-cultured 62.80+1.29° —0.95+0.25" 1.63+0.76 62.75+1.30
back muscle . .
KIAFRGE  lake-cultured 64.23+1.73" —1.16+0.33" 1.0240.73° 64.19+1.72°
G WIEFRE  pond-cultured 55.79+1.68° 0.74+0.10° 12.94+5.13" 53.73+0.96"
back skin
KIAFRGE  lake-cultured 61.47+1.15" 0.6120.33° 10.05+2.90° 60.11+1.41°

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries
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F4 FEBRAMEALGERBSHRERRKOIN
Tab. 4 Effects of different culture models on texture characters and cooking loss of M. amblycephala
FRHER R T /g bk WM NH /g St REARE Y%
culture models hardness springiness cohesiveness chewiness resilience cooking loss
WhYEFRGE  pond-cultured 2 678.44+573.90" 0.49+0.05° 0.39+0.03" 513.57+133.45" 0.20+0.03" 12.22+0.02°
K778 lake-cultured 3 223.72+487.06" 0.57+0.05" 0.43+0.03" 806.79£197.51°* 0.25+0.02" 13.41£0.02°

75 FL R A B8 e 1A 7K o0 B MR IR RELIE 5 & 1
T P o 2 B A 2T A Sk i L I 0 ML 2 1 5
T FH 2R (P>0.05) (3 5),

x5 ARFERATELGNATENERKISE

Tab.S Content of nutritional components in M. amblycephala

muscle with different culture models g/100 g

%6 FRFMER TERGHPIKREERE R

Tab. 6 Content of amino acid in M. amblycephala muscle

FRIARE Koy LIV ¥ HEH HUIE W

culture models ~ moisture crude ash  crude protein crude lipid

M IEFR5E 76.36£0.13° 1.17+0.16" 18.94+0.07* 4.20+0.08"
pond-cultured
KINFE5E 77.47£0.04" 1.21£0.09" 18.88+0.10° 3.89+0.09"

lake-cultured

B BRI SR RN SR GE AR 1 5 A Sk
) Sz B R o I W 22 % (P>0.05), H K]
2 P S 5 1) 45 B T S BE R B i e 45 0 T Ok
TR & ¥4 2 v T4 (P<0.05), [R]E RC b 2H
VL Sk 5 ) 2 2 IR 90 R D M R — b T R
SR Y RS T ELL (P<0.05), {Hil i
T 20 141 3K 677 1) D) — b i 2 IR —— M R i
FmTRIIA, HEmmzEER, FEOGH YA
Sk 65 1 T R LR i 0 E I T b R 4 (P<0.05),
SR EAA/TAA . EAA/NEAAIH T
K (3% 6).

LL AAS F1 CS N FERIEN PR, PIfh s
B BRI e, B A — BRI AR
L R AR X 5 R 1 2 S R 24 4 T
(E 7o BRHBER . @RI ERR, KA
B RTHIEIR AAS K CS P73 8 35 5 T i o
41 (P<0.05). HH T3 3 21 0 2 R 7 i 5 K 4 22
SR, SEQBIHA EAAT W27 TR (P<0.05).

FKIAFEFE <A 15 Sk 5 1 SUIR R 7
B ER TSR (P<0.05), FFET 21.09%, M
Fh SR A AT <A 15 AT Sk 6037 7 o A I T 1R
WIFTO W 22 5 . KL A Sk 55 SR AR D B 1 R
TR B EMRTMIEH (P<0.05), JuHIEMIHEH 5
EE INIOR LAY P NN AR I N R DS GE %N
TR G D7 R 1 5 i IS £ (P<0.05), JUHE M
WU AA B 0 —IRR (C20:3n3) Bk . TR
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with different culture models mg/kg
HEER I TR KWFEHH
amino acid pond-cultured lake-cultured

KERIR  Asp 18 292.05+93.07° 18 523.51+67.94°
B Glu 25 685.09£101.69° 27 205.05+£103.00°
YR Ser 7322.67+35.34° 7 704.06+23.10°
HZ Gly 9937.56+22.70° 10 511.69+43.53"
JHZ R Pro 6 138.75+23.20 6 693.99+27.49"
MR Tyr 6111.22+11.21° 6 445.29+21.77"
WA Ala 10 888.69+65.77° 11 364.77+49.12"
EVFEILR NEAA 84 376.05+331.55° 88 448.36+324.29"
MR His 5235.35+20.34° 4 490.54+6.86°
WER  Arg 10 950.20£33.70° 11 858.07+38.38"
FUFEIER SEAA 16 185.56+53.40° 16 348.61+45.24"
HiEM  Val 8 940.34+26.43" 9 038.43+36.29°
WA Met 4186.65+15.75° 4168.44+26.11°

o
A8
B
=

3m
i
Py
B

7 874.38+38.14°
8 554.85+61.64"

8240.92+28.46"
8 650.65+53.45°

HEM  Leu 14 163.30£31.75° 14 526.35+77.72"
KNAR Phe 7 625.49+13.75" 7 687.53+120.87°
WERE  Lys 17 774.30£575.46" 11 788.28+259.70°
WA EAA 69 119.32+430.67° 64 100.59+498.89"
BRI TAA 169 680.92+260.31° 168 897.56+733.76"

Fl, MBS, WL A Sk 10 R0 i i R
FR2EUR D, ZARAIR AN L, HZ A M
FHE W5 R B 25 1 K5 b i 3 TR (P<0.05), 451
& H A ELAT BRI TR ) o-3 R 5 3 BE AN IR A
[ R EPA FI DHA 1)1 5 4350l by 3t 35 772 5 141 3k 655
1 14.20 f5H01 7.51 15, BFRME R ERT G 8).
2.5 ARIFERERIEE 1 S FSLEhEmK T

B SR K 7R R E R R R —,
FEEEE . EEL . BRIUARIECS, BEEE
LR A Fh 2 B B i S TR 2 P BOK 7= i S B A %
WRAS ] o R 4 A S 5 10 s T B8 R B R 7 1 B
T34 (P<0.05) (£ 9), FREZEBRIN, WFhFE
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®7 TREFERKXTELGMASERITS . HFTSRLFTRERIER

Tab.7 Comparative analysis of AAS, CS and EAAI in muscles of M. amblycephala with different culture models

HhYHFRGE NGB

TR 4R R pond-cultured lake-cultured
EAA FAOIWHO " cgg protein st Fi/(mg/g N) GUIERIESY IL4 G & B(me/g N) ZJERO A L7V
amino acids content AAS CS amino acids content AAS CS
& Val 310 411 282.49 0.95" 0.72% 285.59 0.97" 0.73*
HEMRHMER  Met+Cys 220 386 248.81 1.18° 0.67° 260.39 1.24 0.71*
FEER  Thr 250 292 132.29 0.55* 0.47" 131.71 0.55° 0.47"
FER e 250 311 270.31 1.13 0.91* 273.34 1.15° 0.92*
A Leu 440 534 447.53 1.06° 0.88" 459.00 1.09° 0.90*
KNARATEZR PhetTry 380 565 434.05 1.19° 0.80° 446.56 123 0.83*
#Em  Lys 340 441 561.62 1.73 1.33* 372.48 1.15° 0.88"

WRASEMRIES  EAAL 82.56 77.74

e FATPAEVNG TR E BRI A R £ (P<0.05)

AT AN RS F RN A 50 A B3 22 5(P<0.05)

Notes: different lowercase letters in the same row represent significant differences in AAS (P<0.05) , different capital letters in the same row represent
significant differences in CS (P<0.05)

#8 ARIFFEENTEKEAAKBRERRSE
Tab.8 Content of fatty acids in M. amblycephala muscle

with different culture models mg/100 g
iR WhHEFRTE KFHE
fatty acids pond-cultured lake-cultured
HE®R C12:0 7.57+0.67"
WE R C14:0 37.87+3.01° 100.53+2.33"
T HEEE  C15:0 5.17£0.42° 25.43+0.75°
FAHER  C16:0 661.97+54.23" 746.83+16.13"
+-LEmEE C17:0 2.27+3.93° 19.03+0.51°
fEIEEE  C18:0 180.27+13.03" 105.60+0.44°
WE AR Cl4:1 - 3.73+0.06"
IFRER  Cl6:1 137.53+11.11° 449.63+8.20"
FLiiEe  C17:1 7.80+0.60° 22.240.36"
R C18:1n9¢c 2281.77£149.26°  998.80+41.75°
A mdERg  C20:1 41.53+3.25" 25.67+0.50°
FrE:  C22:1n9 30.77+1.72° 6.83+0.31°
MZER  C24:1 2.30+1.99°
WiHER C18:2n6c 479.40+40.65" 153.43+1.35°
a-TEHRIE  C18:3n3 35.20+2.27" 99.83+2.40°
TR C20:2 18.97+0.85" 12.57+0.21°
ZAmEMER C20:3n6 25.93+1.50" 14.80+0.36°
A= C20:3n3 - 16.73£0.21°
WA TIERE  C20:4n6 68.27£5.01° 67.20+1.04°
BRI C20:5n3 6.83£0.35" 97.00£1.47"
T TRRNHGER  C22:6n3 32.0342.37° 240.50+3.56°

RHEWIR  TFA
YREIEE  SFA

HAEFNETER  MUFA
ZARMFIENR  PUFA

4063.43£11.29"
895.10+74.33°

2 501.70+130.88"
666.63+£52.87°

3206.37+9.60°
997.43+£19.30°

1506.87+33.22°
702.07+9.60°

Z AL & L /% 0.16+0.01° 0.22+0.00°
proportion of PUFA

e RoRFE R HZ B, TR

Notes: “—represents not detected in the samples, the same below
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B ABEETT PAT Sk 67 JUIL PR 90 2 R O A
5t (P<0.05), MK 5 R B s ok (A AR,
I 20 A 2R S TN R U VR I B[ (taste activity
value, TAV) KT 1, KIAHERR TAV KT 1,
S RS R 5 b v AT, K FRA Tl 15>
VAL S f75 T o 2 S i % ff o 2 6 TR o LB v, R
FEEIR AR (3% 10),

b I 20 A Sk 07 1) SRR TR . MR IR . B
AR IR K Z A AR IR & 2 B & & T
KA, sl R4 228, 1.73. 3.08 &
144 F5 (& 1), (BT 2H 1A Sk fif5 114 22 AS 1 AR i
2 i b e 3 T E A (P<0.05), JUHOR R WI4H
t EPA Fil DHA 1 & 43 0 oh . % 20 1 14.42 Fl
6.19 £, DHA AMUEARIEDIRE, & w] LI N fa
PRIEERTBR , WD BR R NP5 s EPA /RN 5 AL It
PR KUK ) 2 AN RTRR 7 R, R ARG I iR o i 22
IR XU () VR A IR

R 2 1A S i 0 1R T HL A e IO ) AMP
FTIMP 1Y 34 10 25 5 TR 2 (P<0.05) (3R 12)s
WA SR A AR =T TSkt LA Y GMP TG i 3 25 5
B I 2 2 R 9 HxR 2 Hx 35K T b s 2
(P<0.05), BEE P /R B R 0t 1 25 64 A5
el R SR/ R =
2.6 FREIFEERN LR 1 S7H LSRN

PRI RIS 20 R <A 15 A Sk 0 4 2 MK
PRI UABEZS | BE2E s £, (EE)-24-T-
T 34 AT S5 =y B9 OBR 1 B2 {H (odor activity value,
OAV), WK 100 DL HAb Y IR 1) ROAV,
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xR9 TRFESEXNTELGHEIERIEN TAV E
Tab.9 Content of free amino acids and TAV in M. amblycephala with different culture models

R EIREHE R fE/(mg/kg) T IEFRHH/(mg/kg) TAV K FRAH/(mg/kg) TAV
free amino acids taste characteristics threshold pond-cultured lake-cultured
REAZEB  Asp /R 1000 19.22+0.57° 0.02 35.62+0.16* 0.04
BHER  Glu /R 300 343.53+10.06" 1.15 293.90+0.66" 0.98
2K Ser i 1500 42.89+1.65" 0.03 20.77+1.17° 0.01
H&E® Gly it 1300 1012.29+28.46" 0.78 731.38+3.83" 0.56
HEM His /IR 200 180.87+6.30° 0.90 70.32+0.63 0.35
WER  Arg kil 500 46.39+0.08" 0.09 62.30+1.02° 0.12
JAEME  Thr i 2 600 42.32+0.33" 0.02 34.36+2.20° 0.01
WHERR Ala it 600 623.37+9.82° 1.04 230.38+0.66 0.38
iZR  Pro i 3000 48.36+0.25" 0.02 33.54+0.27° 0.01
BE 2 Tyr i — 191.47+3.56" — 26.84+0.33° —
HER  Val £ 400 217.93+14.96° 0.54 145.30+2.31° 0.36
HEE  Met £ 300 115.21+4.77* 0.38 120.92+0.40° 0.40
FEER e % 900 18.86+0.13" 0.02 60.22+0.38" 0.07
FHEM  Leu £ 1900 277.66+8.97* 0.15 149.42+2.83" 0.08
KHEARL Phe i 900 171.28+4.09° 0.19 116.90+1.56" 0.13
WA Lys £ 500 471.24+6.19° 0.94 594.67+1.51° 1.19
MEIER TAA 3 822.84+49.48" 2726.81+15.20°

F10 FEFERATHALHEREERSER G
Tab. 10 Content and proportion of flaver amino acids in

M. amblycephala with different culture models

FRAHR BE TG PNUE !
culture models pond-cultured lake-cultured
fERE R R/ (mg/kg) UMAA 362.74+10.63" 329.5240.50

TR HE M (mg/kg) SWAA  2240.45+25.89" 1 645.09+5.24°

TR LR (mg/kg) BIAA 1219.65+12.95°  752.21+9.45"

BRI R LR /(mg/kg)  SOAA

SRR IR 5 L% 8.31 10.54
proportion of UMAA

AR LR & E/% 51.31 52.62
proportion of SWAA

R (5 /% 27.93 24.05
proportion of BIAA

FRWR IR (& L/ % 12.45 12.79
proportion of SOAA

543.61£16.94° 399.83+1.13°

VE: BEOREULREIE R AR, AR AKEIERM T AR,
WER, LER, AR, BER, WEAR: SRR LR
R, BEM. SAR. REAR. KNAM. WA, AAR. W
W RORRERIE R ER . AR, HEm

Notes: umami amino acids are Asp and Glu; sweetness amino acids are

Gly, Ala, Ser, Thr, Lys and Pro; bitterness amino acids are Met, Val, Leu,

Ile, Phe, Tyr, His and Arg; sourness amino acids are Asp , Glu and His"”!

24 0.1<ROAV<1 i}, Y HIZIG YIS HE b THRA
EMIER, ROAV =1 Ui HHIZ AL & W B i 1) gt
SRR . AT R MIAL, AL A Sk 5 i % &
PERR Y BRI S T 2, RRlE B 7 Rk
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B O DA S HA TR R B 1, 0 il K R A
) 19.84 15 F1 8.73 5 (3 13), H I ROAV ¥ KT

ﬂﬁi?ﬁﬂéﬂ%ﬁﬁ%ﬁﬁ%%%ﬁﬁiﬁ%}ﬁé‘
D SRS, XS5ERE N R—E

3.1 AEFERREE 1S EHLGHHRAL
it dm B

TEARTEDE @x\ BT LA e ZE AR R A 2%
S £ PR RN TR R S S [ SR AR S X 2 0 1 Y
AN T AR 7 A S B A B T AR F8 A AT LA
TG RE | W AHE B R S e Bl T 2K
AP, T B OB Bk T IR B . T
PP i L 2 BAT B R AR br i e A TR
VR B R B S — DR, DR ™ i i
T 5a 4 107, PR T AR Ay i 3 R 11 JR T T
M EZEN RIS, SR R AR RE A S A

ARSI EER IR, KWIFRAE 1 <41 15 1
Sk 5 JUE A 5 K T R R, DI IR A
0 P Sk T B TR o b, DR B B T
WAk, B2 O EE R, ARG AN R IR A A
X BE 5 R il (Ietalurus punctatus)™® HIF 57 45
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x 11 FREFEERNEAXGHEERRSE
Tab. 11 Content of free fatty acids in M. amblycephala

with different culture models mg/100 g
Ui B8 IR DT R HbYEFRIE PNUIEY |
free fatty acids pond-cultured lake-cultured
HEERE  C12:0 7.15£0.07" —
WEER C14:0 30.350.07° 41.65%0.50°
FTfiRR  C15:0 3.55+0.07° 10.65+0.07°
KA C16:0 604.90+29.13" 357.55+14.50°
L@ C17:0 — 7.85+0.07°
EIRER  C18:0 147.10+0.71° 47.90+0.28"

ERMEER  Cl6:1 137.30+0.14°

JHER  C18:1n9¢c

243.00+2.83"

2 186.50+1.13° 505.85+0.21°

ZOHERIERR C20:1 36.15£0.35" 13.80£0.42°
JFER  C22:1n9 30.55:0.64° 13.90+0.28"
TiHER  C18:2n6c 470.80+5.52" 86.40+0.28"
BRI C20:2 16.75+0.64" 7.50+0.00°
o- TR C18:3n3 41.20+0.28" 75.50+0.71°
ZHBREMER C20:3n6 36.45+0.35" 14.55£0.21°
B EIEER C20:3n3 — 9.05+0.35"
1L VUIRRE  C20:4n6 49.55+0.35" 44.80+0.28"
ZHERTUEER  C20:5n3 4.80+0.14° 69.20+1.70°
T IWONIEER C22:6n3 22.35+0.50° 138.25+0.50°

SENIEE  TFA
MFIENIRR  SFA
HAMAIRNIR  MUFA
ZAMMENTR PUFA

3 825.45+25.53"  1679.55+7.85°

793.05+30.05" 457.75+13.65°
2 390.50+0.28" 776.55+2.33°

641.90+4.24° 445.25+3.47°

ZAHAE IR i /% 0.17+0.00° 0.270.00°
proportion of PUFA
R—E, XWRER M TAERBIFRFIRIE T, <k

g 1 57 P Sk 75 7 3 B P O AP 2 TR PR BR S5
2 T AaE e A IE Bl , M E o A A D A2

P, BN R BN W B 34 P B AR, [+
B, RWAFRIE B <12 15 WAk o WLIR S fa B 1
o T ARM P R X W s Tt B R A, B 57
B A —E IR THERT, AR T4 v 141 3k 8
AT 5 )1 o I AT RES R R IR FE 7K 0K |
TARLHER /D, i R R rh R B
SR G, fFE Wang 59 1458, SibIEd
HHE, jCHHQ1VﬂF%EQ?ﬁﬁE\ WEL W A [l 5 P 1 A
BT, XA B T ORISR PR B S 0 T
H, .%ﬁﬁkzj] B B4R, AT ILPY 4
(B A 25 G RE A sl o™, g R 50 [ 57 GE AR
A BE A B8 11 (Oplegnathus punctatus)™ ., K ¥ fi
(Larimichthys crocea)™ M5 45 - —3, 2 M
I FET] LS e A S i L PR ) Joi b 2 5 35 LA SH:
WLPR R RIK B 45 GRS, B iRk g

XoF PRARE R B K 5 it B XU S TR [ A i A T
IVER . A SE g iR [l FRFE AR X 1y <48 1 51
KRR I B 2 R

g BT, KSR AR A SR ER R,

k@%EMMM@N“m%%Eﬁh%%%%
*ﬁ i P A B G R, Tl PR B B A
AR SR e LR, UL R ok ot B REAR R AN (E
(CAYESi

32 TEFREEREE | S ELGNE R

B IR R P f A R O (A — T 24
PR iR B SR SR B e R AR
PG i, R T K i 0 1 1) A — AR I
n DL et A E SRR, (HAE RIME RN R &
ﬁﬁ%%MWH%&%L&QWM bty B Ak
Mm%@%%kﬁﬁ%%%% X0 1 A A

REHE, fE— @R BN 7 AR e NIRRT DT BUAE Y, TRl AE — o AT T LR AL R
* 12 TRIFERATHELBRERSE
Tab. 12 Content of nucleotides in M. amblycephala with different culture models mg/kg
HbIEFRIE KIFR5E
I A SR {8 /(mg/kg) pond-cultured lake-cultured
P P
nucleotides flavor properties threshold . ; fn t TAV . ;"1 fn t TAV
5-ZBERR R ATP fif — 1916.71£21.71° — 1773.11426.40" —
5-WERRIRTY  ADP — — 71.22+3.82° 64.45+3.65" —
S-—BERIRE  AMP fiif 500 163.39£7.07° 0.33 202.20+1.66° 0.40
SRR R IMP i 250 42.26+0.24° 0.17 48.80+1.02° 0.20
LIS ZITR  GMP i/ 125 25.0940.24° 0.20 25.1440.39° 0.20
W IEISZH  HxR i — 27.00+0.01° 16.94+0.06° —
RIS Hx i — 20.84+0.89" 9.28+0.23" —
[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn
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x13 TEFEEATHLGERELMUEYSE

Tab. 13 Content of major volatile odor compounds in M. amblycephala with different culture models ng/kg
‘ HERZ B NGBS
R R R =k ] fE/ pond-cultured lake-cultured
volatile odor compounds odor tlgtlegs/ 11:51) d e SE
content ROAV content ROAV

E4K  aldehydes
C\E%  hexanal HHBR grassy odor
J%%  pentanal
T nonanal
BEl%  heptanal

MR painty odor
HIAEPR  oily odor
FrigEmk  lemony odor
Bk fishy odor
ik fish oily odor

(Z)-4-Piffsl#s  (Z)-4-heptenal
(E,E)-2,4- T}l (E,E)-2,4-nonadienal
B#35  alcohols

1-C\F  1-hexanol ZRFER mildewy odor

1-BEfE  1-heptanol MIE  oily odor
1-3F/f-3-F%  1-octen-3-ol B mushroomy odor

EH2E  ketones
2,3- T —fid 2,3-butanedione hEEHR  cheesy odor

2,3-3% ] 2,3-octanedione

ITHE  warmed-over odor

4.50 10 190.35+1 745.92* 1491  513.54+95.42° 0.87

— 437.924+6.77° — _ _
1.00 1398.27+69.47° 921 160.26+8.64° 1.22
3.00 761.65+30.63" 1.67 _ _

4.20 132.70+4.19* 0.21 58.85+8.37° 0.11

0.05 759.18+27.14" 100 654.37+59.14° 100

250.00 1358.02+218.78" 0.04 — _

— 155.34+34.23" — 133.80+11.27° —

10.00 452.86+22.38" 0.30 78.95+7.89° 0.06
5.00 111.57£17.13° 0.15 204.56+46.77° 0.31

— 2 056.07+218.43° — 373.44+23.29° —

QIR . VAT RS (R E M) Bes A %L
N I S e R 7 i T N ol e R
FHW, 3 26 A 25 A A1 5 v AR LI 0 5 2 S TR
WAz AT

ARSI, WA IR A A T A Sk 5 LA R
KA FHEATREILREES, ARk
KO T AL, BRI & AR T yEdl,
IR S i SR S R b, Bhgh RS K
TR %[GR UF (Macrobrachium rosenbergii)™ % #
ST 2F AR S S [R) SR AR S B SRR ) o 9 245
R—8, R AE LT R I DN & R &
WY TR MaELTEEER T, BRis
RIRAN, KA A S R o B IR FE B 0 T it
W, HLLL AAS MFRUET , K45 75 E
W4 15 T FAO/WHORE AR, 136 WA K i) 35 78
(R« AE3Mg 15 141 3k f5 52 B R 1 o O RE TG 2 N 2801
RIS, B E 25 0 5 RS AR —50, 1k
P 25 5 0 D R AT BB KB 95 R SR B
M IEFRAE R BN TR, I ARIIE T 450078 35249 5
R E AR R IR & PR — IR 5 B
PR R 25—, ATREF TR &R - R
MIFSPUIE R, ks &R & e T R 1 W i
M- BOM 208 % b, A FECR 4 EAA/
TAA. EAA/NEAA L) K EAAI (A%, (H M A A
AT AR & i R R & it (EAA/TAA) KA,
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WG R AR 20 1 41% 1 38%, JF54 FAO/WHO
PR AR IE (40% Z247); H 38 W ils 2 BE R A1
IF 465 & LR 1Y LL (L (EAA/NEAA) 7351 8 82%
1 72%, 7T FAO/WHO #2 H 1 60% 2% &
PR, JIEBA P FP S 20T <A 15 A1k 5 8 £t
FREh ¥ IR, BeAh, MR T IEL, KA
VA Sk i 1 B 7 BR A 2T /0 2R T i s T el
KhkEgmFERE, FlZE Ty EPA il DHA & &
e, “HETRED o-3 R0 R 4L IR AR
AR AR . SRR ALY, I B IR D
A —E BIHGELE DY, AT LR O A B &R R
IEAFF T 45 S5 Tl I AU S K I 7 B0 it 3 S
R G DL K AN [] 55 B A% 20 X 95 M (Mylopharyn-
godon piceus) LA E FE 2 5 5 —F, Al
FIAFR B B <A 15 Sk 5 FR WO My, B
A PR AN DL R L BT

3.3 FREIFEENRER 1S7H LXK
L)5A

JRUIR I PR il ot ) B AR SR AR, AR LIRS
SUBR AT o f P A R A B R T L
BYRAIER . WS MR LA BAZ IR A & B S ™"
A TR) 1 1 5 2 5 TR B A% TR B AT AN [ ) 2 R
PEETS T e i £ B S A KUK, R A R A )
Je 25 AN VR RN 107 TR A DU 2 32 i £ PR DX
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SR FEE i B R R SRR R R A S 7 A

BT RIRI, hIE 2H £0 R A5 2R ST 2
M2 TAV>1, RMAMER TAV>1, BiHILL 25
PR % £ PR G AR EZE TRk, (HE IR 2 R R
T ERA IR, I i R B R R o 1
EHOE, WRREILR N B, KA AN
H L EER A IMP Je AMP & i g 2 H oKW
A AR IR TR & it W 3 N R, 2N RIAR DG
PR i L P, JUHOE EPA R DHA 548 43
b PELLY 14.42 F1 6.19 i, 50 FR5H i
(Pelteobagrus fulvidraco) %5 e — 2", WiFPF7 G
KN A 15 A1 Sk 5 45 A M SO A o 34 DA
XK. MBI E, X S5AHES PR R —
. BARKMFHEMELEAEY HRED, A
SRR L PEY B RS, K4 £ ot
AR FURIE I Y (2)-4-BEIRTE | 1-C BS54 R 1k
L&Y 5 ROAV AL, ML T,

JEE VRN S s I A e A XUBR B SE B, R R
ST 2R 2RI 2R A VE R A R 4L R
VGRS R R, AR R, BARA E R
A B Bk, (AT HESR K T XUBR K
BACRAIRIES BeAh, Ao pd 2 30 T2
Ml PRSI S KR TG T 5 b & A= 22 4k
0 A A B 5 IR B AN T2 i B2 (Crenopha-
ryngodon idella) RT3 Z B 7 L 3G s B4
MRAE B 5T 2 B EPA & DHAZ: fin #44b # 5 2%
BUIE W E AR =y, SR T A A AP XU
PRI, 8 2 3% A V743 B 1 PT 2 H T PR AT
J& ZFh 5 R B A AH ELAE T R SR AR B
A5 I ZH B R 5 L0 T R I, X5 T
LY AT O R R T % B S 9 7 L SO M 1D 0 A
JEWFR AR —8 25 b, KRR 5 375 1Y
“HEE 1 5B L R K SR 9 T ) XU S TS B

4 #5ig
“HEME 1SS R A SR R ST
R aFN, ELAR Mo R sty 1 B

P Sk 5 0 T L R B KU ity SR T A SR B AR 5
AR AR SR A T AT HET

R o Rl KA 5 e & & R B T A
ARFRRREZRA A,

(3 7 WA A SUT 52 B s 42 B Al 22 )
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Effects of pond culture and lake culture on fish quality of
Megalobrama amblycephala ""Huahai No.1"

LI Wenrong *, TIAN Mingli’, AN Yueqi >, WENLi'?, CHEN Hao ",
XIAO Shuting ’, RUAN Qiufeng '?, LIURu "**, XIONG Shanbai '**

(1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. National R & D Branch Center for Conventional Freshwater Fish Processing, Wuhan 430070, China;
3. Hunan Xiweijia Biotechnology Co., Ltd., Yueyang 414000, China;

4. Engineering Research Center of Green development for Conventional Aquatic Biological Industry in
the Yangtze River Economic Belt, Ministry of Education, Wuhan 430070, China)

Abstract: In order to explore the quality differences of the new variety "Huahai No.1" Megalobrama amblyceph-
ala cultured in different modes, this study took "Huahai No.1" M. amblycephala with different culture modes
(pond culture and lake culture) as the research object; their appearance and texture were determined by colori-
meter and texture analyzer, and their nutritional characteristics and flavor compounds were determined by ultra
performance liquid chromatography (UPLC) or gas chromatography-mass spectrometry (GC-MS). The results
showed that the brightness, whitenes as well as the springiness, chewiness and resilience of flesh in M. amblyceph-
ala cultured in lake mode were significantly higher than those of those cultured in pond mode, and the muscle
moisture content of the lake group was higher and the crude fat content was lower. The EAA/TAA and
EAA/NEAA ratios of fish in pond group and lake group were 0.41, 0.82 and 0.38, 0.72, respectively, which were
in line with the ideal essential amino acid composition recommended by FAO/WHO. Although the index of essen-
tial amino acids in the pond group were higher than that in the lake group, only lysine content in the essential
amino acids as significantly higher than that in the lake group, while the contents of non-essential amino acids and
semi-essential amino acids of fish in the lake group were 1.05 times and 1.01 times that in the pond group, respect-
ively. The total fatty acid content in the lake group decreased by 21.09%, and the proportion of polyunsaturated
fatty acids increased by 4.00%, among which EPA and DHA content were 14.20 times and 7.51 times those in the
pond group, and the nutrition of the fish in the lake group was more balanced. The TAV values of glutamic acid
and alanine in pond group were greater than 1, while that of lysine in lake group was greater than 1, but the total
proportion of fresh and sweet amino acids in fish in lake group was higher, and the total proportion of bitter amino
acids was lower, and the contents of umami-presenting AMP and IMP in lake group were 1.24 times and 1.54
times those in pond group, while Hx and HxR in bitter taste were only 62.74% and 44.53% of those in pond group.
Combined with sensory evaluation, the interaction of flavor substances made the lake group fish fresh and sweet,
and the content and ROAV value of volatile compounds such as (Z)-cis-4-hepten-1-al and 1- hexanol which negat-
ively affect the odor in fish meat of lake group were lower, and the odor quality was better. In sensory evaluation,
the scores of texture, color, taste and smell were significantly higher in lake group, which was consistent with the
above results. The above results indicate that the material quality, nutritional quality and flavor quality of M.
amblycephala in the lake culture mode are better than those in the pond culture mode, which can be promoted as a
better culture mode.This study provides a theoretical basis for selecting the appropriate culture mode to improve
the muscle quality of "Huahai No.1" M. amblycephala.

Key words: "Huahai No.1" Megalobrama amblycephala; material quality; nutritional quality; flavor quality; pond
culture; lake culture
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