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H 3k 5 (Megalobrama amblycephala) 16 TR E
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BEIS I (HXR), S5-I ISR (IMP), A
BRI (AMP), 5'- iR IR 1 (ADP). 5'- =W
MR (ATP). 5'-—BEMR 1T (GMP) A5 i i 3411
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A K 2R S Bl W A PR R A4S B B S b
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HEzl%—JU%—UY+fH%”

©@FLW: WEHHRENANANER, HEE
(g) : B (mL) =1 : 9 (Y LB A A BER K, TEVK
KIS YR T B, BN 4 000
r/min, Y 2 min; FE)S7E 4 °C. 2 500 r/min &5.0>
10 min; 250 5 B9 _F 5 WO A KRS
Fie FORR G E Ul T 0 e ZLIR Y & i . LA
AUrh LR i E A

A A LR 7 & (mmol /g prot) =
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EBALAAE S E T EOE T, A 20 mL 155124
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If 2k 3% W5 FH 10 mol/L 1 1 mol/L NaOH #
1 pH E 6.4; HIH4EIKERZE 50 mL, #RJ5HL
1 mL £ 0.45 pum JE BT 38, 38t HPLC EALS
Bro HPLC EZ 4. i%4Ek XBridge BEH Cjg
M (5 pm, 4.6 mmx250 mm), FEiR. FiE; R
& 10 pL; W BhAH A 0.02 mol/L i iR +h 2% ik
(PBS, pH=6.4), Ji# 0.7 mL/min, 3% KA
254 nm., #FEEH K(%)" AR
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TR, BEMEOHTE95% EAF X [E] (P<0.05),
8 4 Prism 9.5 ZXAAEK . 4] F i3 IR 28 5000
MVLFAREIS, H Case Viewer #4704 o

2 4

21 RIEREERNIEL

IRSLIB AT H Sk 5 7 R 7 EE)
BEld EDY 4 °C I, SEH A7 % R AR . A7 I [E]

B PRTGIE Y 6 hif, SCefi 2EBAET-. 24
WEEIRE N 10 °C B, f£ 72 h N, SEIR M A9 A7 T
B[] 5 1 HAF IS A b, LR A7 I I (1] 3 5
60 h, FEUEGBER AN 48 he LRTGATE] A 36 h B,
TSR RELREE 90% MUFAIG 2. MIREE B A 25 °C
F, SCg0 AT I (] 22 4 T 24~36 ho i35 B[]
48 h i, AR EEAET (K 1-a). L, FREEE
JE 10 °C My dpeid B PRI TR
- JH7K  lake water

- HKIK  tap water
= JF7K well water

100 . 25°C 100 4 1 100 4
= 60 | M= 60 | M= 60
%540- %540- %E 40 t
3 o901 \\\ 3 9| 3 90t
0 12 24 36 48 60 72 0 12 24 36 48 60 72 0 12 24 36 48 60 72
TEIE I Al/h AE 1 IR A] /b TE Al /h
survival time survival time survival time
(@) (b) (©)

1 REMREFRG TEKEMEER

() BRI (b) FUKFIEEL; (o) BRI IR,

Fig. 1 Survival rate of M. amblycephala under different keeping-alive conditions

(a) environment temperature; (b) fish-water ratio; (c) source of water.

BRI B Sk & A E R0 Fm MR
IFE R 36 h i, fFKBTEILAN T 1, 12,
1: 30, AR50 10%. 50%. 60%; iF—
AR B E) 48 h B, EATRIAETE 50008 0.
20%. 20%; SfasKEEh 12 il 3R, A7
T RTE 60 h IHEREE R 0 (8] 1-b), Hitk, 7EZia %
JEAEIE BB A T, 1 3 2 iEH
H K e L .

EI P AL KA Bk G A FERGY R
HH TR) A0 9L BE AN A K HE TR, 22 i P Ak 43 5
R IR FNW KRS, Sk 5 7E 60 h B AE TG R 05
3z P K O R A SR K, TSk 7E72 h
IHAE 3% R M 0, 7E 48 h i, i B A< H SK K 4
PF T B OA7 36 R RS AR FETE 70%., RAE B A
HeaK FIFHIKABBENE HAE 36 h B (A7 15 R 15 51 90%,
{ALRIG IS 48 h B, KA TS 3 HA 30%,
TR A SRR LA R 8 5] 70% (K] 1-¢). I,
WS H R K R RS H RS T K. Mk, AR
TR R P B ORTE 251F . BRBEN 10 °C, KT
w13, s KRR A kK
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2.2 RIEHMANHIERENL

COR  7EO0~6h P, I Y COR & & i
FTtE, JRAE 6 hiF ik B K fH 526.53 ng/L; 7
12 h i, I A9 COR & & i 3 &K HL7E 12~
36 h WIRFFARKF; COR 1E 48 h if T+, H
iAF] 6 h BF7KF; 7F 60~72h N, COR &% 48 h
ML B3 TR, 78 72 h 9 /ME 368.13 ng/L
(Kl 2-a),

SOD. CAT. MDA SOD 7£ 0 h B 7 f%
KUFE 499.11 U/mL, Ff HFE 12~60 h A% #7 FEAIG
(K1 2-b), CAT W EEAEWI IR A f/ME 0.17 U/mL,
FE 0~24 h PIVR BE 2 2 W i) ¥4 7E 36 1 48
h i, WREEHE 24 h 19 B35 FRAK ;. BEE DR IG BF 8] ()
HE— AR, WS N B E K (A 2-¢).
0~24 h N, MDA W& w4k F LN RE;
f£ 24 h B, MDA 7 & i K1~ 21.46 nmol/L;
fE 36 h i), MDA WREE TR, FfiJG—EFEAL, 7
72 h A R/ ME N 15.27 nmol/L(I] 2-d).

LDH  LDH7F 12~48 h Wik JE 8 i Fa & ,
76 12 h ) Ry fe /N BBE 445.13 U/L; 1 48 h 2 )5,

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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Fig. 2 Changes in blood stress indexes of M. amblycephala in the process of keeping-alive
(a) COR, (b) SOD, (c) CAT, (d) MDA, (e) LDH, (f) AST, (g) UREA, (h) CR; different letters indicate significant differences (P<0.05), the same below.
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I LDH F & i b S 205, HL Gk B o
Oh 127497 U/L, 1E 60 h M5 KHE 1523.89
U/L (K 2-¢).

AST. UREA. CR TE 6 h i I i )
AST & 3% F 13 31943 UL, BiJG X FEE
164.72 U/L, 78 4R 1% B [ o4 24 h B A i /ME
158.79 U/L; 7F 24~72 h PN, AST 7£ L3 i & &
—H LFt, IFTE 72 h A HRKAE 361.50 U/L (& 2-0).
UREA 7£ 6 h i A f/IMHA 0.151 mol/L, Ffif5 . 3%
HNZE 24 h 9 0.613 mol/L (/%] 2-g). CR & &7E 0h
WA e /MAE 19.20 pmol/L, FF7E 12 h B i & T+,
Bl 5 RS, HAF 24~48 h AR FRRARK

5 7E 60 h I, CRAYUKEE & Fhm, JFiA 35
KA 56.63 pmol/L (/& 2-h).

23 RIBEBFIARRER

MUK 43R 69 AL WLATE O h I
EIAK, N 46.70; 78 0~24 h N, WL HEAE
B E LI E 5945; 524 h ML, HIEELE
36 h W ERRAL; MEHERIGH SR, HE
(B2 T 22 18 AR (5] 3-2),

B U 7 B R 35 B[] 9 ZE 4 1 A5 1R (P<0.05).
TE 0 h P BT ) Ty 5k, “h 409.37 g5 £ 36 h i1
P KME, M 999.11 g (] 3-b).

80 1 500 20 a
, b . a S
%360 e & C c¢d cd de g‘glooo 'K? 15 b
5 40 T b b []be b Ea 10 od
= =8 500 |4 Fd o 2 D& c
=£ "ENANAAL *° ¢ lanasllll
« = e e e
0 6 122436486072 0 6 122436486072 0 6 122436486072
I} 8] /h I 8] /h S [8]/h
time time time
(a) (b) (©

3 RIESRE A E A AR R T

(@ AEE, (b) BIYIJ, (o) WK%

Fig. 3 Changes in physical properties of M. amblycephala muscles during the process of keeping-alive

(a) whiteness, (b) shear force, (c) drip loss.

1E0~24h N, NIRRT 2.07%~2.73%
FE 36 h B, JEZKHC BRI 7 48 h B % 7K dii
PR B e KAA 16.15%; 7E 60 F1 72 hitt, 55 7K 5
KAy L E PR 5.76% 1 9.17% (& 3-¢).

WL R4 Bk KAy MLEA: 7E 0~
240N, KOGl LT, fE 24 hik, KA
A i KAH 1.37%; 7E 36 h i H & e sk T R,
BifE X2 BT, RS, HEASE
EHLZEH PR, h 19.48 /100 g FFEE 15.78
g/100 g (% 1),

FLIR . BEIE . BfE GRS IR A E G, L
FLIR & S A R R IR RN %, 76 12h
H B KAE A 1.59 mmol/g prot, 7E 60 h Hi B/
{H 1.05 mmol/g prot. FRIGTHT, WiEARKME, A
0.72 mg/g; £ 0~24 h N, BEIE S RBH N, 7
36 h ST B TH i, BfJS XOIFUR T RE, 76 72 h P
H2/IMH 0.36 mg/g (3 1)

WLP) ATP ARG R B = eh T fE(R
W, ATP & e E FEAK, 76 36 h A ek
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{H, 4 30.09 mg/100 g, ZIAHIHA{E (26.22 mg/100
g) 1 1.15f% . ADP [ #] 1A {4 22.53 mg/100 g,
TE 36 h i) A5 fe/ME, 4 22.01 mg/100 g; ADP %
WTE 48~72 h N E LT, 7E 72 h AT KA,
4 38.24 mg/100 g, ZAFIATEAY 1.70 f5 . AMP
)& TE 6~36 h NIZMWTREAK, H 8.77 mg/100 g K
£ 7.55mg/100 g, FfiJ5& @i TR, 78 72 h A i
KAH 10.78 mg/100 g, 2 K #IHH1H (8.37 mg/100 g)
) 1.29 15 . 7EARIG BT, IMP B4 46 (5 N 564.28
mg/100 g; 7F 36~72 h N, IMP & & & i 3 i ;
TE 72 h Bf, IMP £ iz KAH 694.28 mg/100 g, #JH
WILAE 1 1.23 4% (32 2).

HxR 7€ 0~36 h W& A B &2k, ks
@~ AHIEERE, HERIMARK
{H 38.75 mg/100 g, 2RI 4H{H (25.36 mg/100 g)
9 1.51 4% ; Hx 16 0~12 h P2 30 B & T w5 e
TE 12~24 h I LSRR 2 12.77 mg/100 g, KR
Hx i35 5 2 W .35 Th s, JF7E 72 h i H Bl K
{H 29.86 mg/100 g, Z4H ] 4H 1A (11.30 mg/100 g)

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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®1 RBEIRDEAKGANARINEL
Tab.1 Changes in M. amblycephala muscle composition during the process of keeping-alive
i Ifl/h G 1% HHER 9/(g/100 g) FLER/(mmol/g prot) B J5/(mg/g)
time ash crude protein lactic acid glycogen
0 1.24+0.15% 19.48+0.45° 1.47+0.01% 0.72+0.01°
6 1.29+0.09° 19.2740.32° 1.510.02% 0.62+0.02"
12 1.34+0.01* 18.72+0.26™ 1.59+0.05° 0.57+0.02%
24 1.37+0.13° 18.53+0.37% 1.27+0.02 0.55+0.05°
36 1.29+0.14* 18.08+0.28" 1.50+0.03" 0.59+0.02
48 1.30+0.08" 17.07+1.19° 1.40+0.13° 0.47+0.02°
60 1.32+0.04" 16.02+0.39" 1.05+0.02° 0.42+0.03¢
72 1.3140.04" 15.78+0.74¢ 1.07+0.02° 0.36+0.03°

E: FFIA R RER R B AT B3 % R(P<0.05), T,

Notes: Different letters indicate significant differences in the same column (P<0.05), the same below.

F2 RIBEBLIEDHXGANAE ATP KA ~IHIEL
Tab.2 Changes in ATP and metabolites of M. amblycephala muscle during the process of keeping-alive

B [l /h

time ATP/(mg/100 g) ADP/(mg/100 g) AMP/(mg/100 g) IMP/(mg/100 g) HxR/(mg/100 g) Hx/(mg/100 g) K%

0 26.2242.91° 22.53+1.23° 8.37+1.34° 564.2848.87° 25.36+2.02° 11.30+1.42° 5.90+0.25

6 22.31£0.62% 26.24+0.79° 8.77+0.49" 589.70+35.47° 26.74+0.59° 13.71£0.92° 6.26+0.32%
12 20.34£0.50° 27.34£0.08° 8.67+0.20™ 628.0443.04™ 26.78+0.94° 18.41+0.72¢ 6.60+0.12°
24 25.33+0.67* 28.19+1.67% 8.45+0.46° 600.52+19.24 25.94+0.70° 12.7740.70° 5.85+0.35¢
36 30.09£1.26° 22.01%1.72° 7.5540.50° 594.81+8.15% 25.34£0.96° 13.81£0.58° 5.98+0.13¢
48 26.52+1.16° 30.86+2.82" 9.15+0.72° 648.68+12.73" 28.76+1.11° 19.13+2.23% 6.69+0.32°
60 25.57£0.74% 33.96£1.60° 10.48+0.84* 656.80+7.50" 33.61<1.10° 21.48+0.46° 7.58+0.24°
72 26.45+3.30° 38.24+1.39° 10.78+1.69° 694.28+25.42° 38.7543.92° 29.86+2.49° 8.92+0.15°

i 2.64 5 (% 2). i o0 A 7 A 9 ZUR Y L, L 2 BRARAE 16 R P,

fif BE(E K (H 2 IETH G N R s,
FE 72 h AR KME 8.92% (3% 2).

2 it 4 A AR A A 0 hisE, BILEA 40
22 (A4 5], AN TCERY . FECRIG I RN 6.
12 5 24 h ik, 5B pgse A 5) (IR B
BRI R A RES, A0 A PRk R, HLA
AR IR K A B, ek B A, SR
SAEH 48, 60 5 72 /NaF It A i

3 i

31 RAFHNEERNFEMW

0 20 i E AR AR, DA 5 o 3 i v 9
KB AR, TS s A R . Rl T,
i R AN F 3G 3, (7 ROS I A
SEHIN, SR b AR R AR
i (<25 °C) Fe R BRI PR 2207 1 I B R E
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PRI, 10 °C byt 4z i AT Sk 8 3 A IRRE . £l
XTI B AT A2 Pk 5 R R AT G, iR B AR
AR RN Z P R s Y R
23R TV AE XS A Sk 5 1 2 ARG R T R
B, AT Sk S 0 DASE I e i AR, Ll AR A IR
JE (2510 °O) IR T — e WA, X AR
IR Es R —3

T PR BR 1 B85 (Micropterus sal-
moides) # A7 FR 23 A 7K BT 2 LU R AT
EYEN . T VG A TR S A oK BT L
1 3 I HEER BT R RAATG R, s N,
RZ B A BRI, AR (Hish s
TR R A S R, TJCEEAR & T s
A, P, FEiE il B R 25 A 5 N R
fafp, iR/ s RSE R R, RIS
R RS s R, A S 2 Ak g Y

ANFE KR F B 45 pHAE . R B TDS {H (&
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Bl ARELIZF AP ARSI
Plate Changes of cell structure of muscle samples during the process of keeping-alive
1.0h,2.6h,3.12h,4.24h,5.36 h,6.48h,7.60 h, 8. 72 h.

TR A RMRIE AR . WKh TDS{E . £ kR i% s B i s e, PRI B,
JE 55 SRR B LI KRN B SRR B R BRIk 4b, DIARPUN #, Mk, 7EfRIG 6 h )5, COR &3
WK T A R A5 R AR R P 2R L B o i RE A DR IR B A E K, COR & 1A S )k
BRI S T Y [ Sk K BER AR O S AR TE R S AR, BIBEAR-Hm-FE K. COR Z&—

RBEHCH R . G AR E . BARTE DR TE i
3.2 RIBEEEEE D MR HEiREI L W A LR P Sl B 2 TR
COR Z—FES FARE Bh b iR, o SRl i vERgom . B b AR RE B IR 0 40 S 15 0 1 1
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3, FECLI COR W MEM AL, CORMYLS
VAR, 6 LRI 38R N 118 3 8 28 ek 553

SOD & —Fh i A (LBl , ek 0] B+
H S A R T AL R . CAT MAE Y)Y hE
SRR A S AL R R, AR S
PAERAEENEA A B, MDA EANHE
(779 . SOD. CAT Hl MDA f4 & 281k # T
TEM AR ) B AL AR Y, a8t i,
P T TR A R 5% 5 A5 (145 fa (R 2095 4L, DA
VL, 3% AT BESE ROS 1 SOD & & m™, 78
PRSI RE T, B F AT R 1 4 e A O R
BTSSR AT A [ i R AT g
R, JE3SOD Wik i 2 F i A1 k.
Kk, #LETF 0h A9 SOD &, 4755 fifk SOD
R BEAK (P<0.05), H B & 78 36 i a5 ZE K
SOD 7 & & Wi T % . Bl CAT ¥k B 52 3% W 14 fin
ks, HIR BERRAR, 5 BE SO ik 5
BORAE, BRRBZEE LT, CAT AE{L
AR R A & R R R e, [
Sk 607 A AR I B 1R B Bk A2 B ZUR, 40 AR )
el Sz ik A Ak e, RIGTE 24 h B4R I LR
f) MDA ik 3| i KAE; 24 h )5, Bk #iiE
BRGNS, AR MDA Y St
iE 2 (A

LDH J2 JC s W S 500 S A= B 1) o 2
M2 2 — o I X B A A AR R A3 A ) AR
KX HU L, S AR P IR R AR T A
0~6 h N LDH Ry B ok iy, Ud AR 3 4% 500 IR 4R
AT, A S B 368 ok 398 fim G 4 W2 5 B8 R R b
A T A AN W ), 50 h B R
ANE], 60~72 h N, I LDH 94 3 15 3 T g,
FEREH TR PR RA SR TR, JCEIFIE
Wi EERE R A 20, ARSI IR SRR
A PVHGE W OC T B 2k e A BE fi [Epinephelus
fuscoguttatusi (R)XE. lanceolatus (3)] LDH 1% 4 28
TR 78 25 S A

AST F1 CR 7% i 4% 1A 5 2L B {2 0 BsF [1) B i
YOI ) 1 T I R ) B 3% 7
52, I R B UREA 32820k [ 8 F R 843 i
UREA 7 £ i sf [) 42 4 52 30 38 i - B3 A1 - 384 Jon - B A1
i sh Ak, X5 AST 1 CR HY AR fk ks 34
Ao BRI R SRR A, 80 UREA % &
s UMY UREA BEHEH BIARSE, 88 TR,
AR RN, BHENABEAAEE R 36 h e
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HoE B e KA S BRAESR 6 /DI, A S5 LA
FI R SR KB S BRAE SR 24 /N, e S ER LA
JE 1 PSE (pale soft exudative) [H"", WFR&E K,
KIRFEEH . BHAEK . BARKRRE. —&iA
i, BT R SRR RS T 2
197K o3 MHILPR N 2 B L 25 0] B G, iR Al RE S
JUL 248 e T st 34 SR DT 84 558 0'6 1) S B A 6B e
iz, RN N A, IS PR
Ji PSE A . TEARTGITIE] g 36 hibf, 1 BEAH 3%
TR, R R AT B8 2 5 A A 2 450 i AR TR
R S, BB = A () MDA & —Flsi A Ak
T, RERSOEHEEE BTSN B A IR — 20 S
K, AEHZEA B EZE, R i
pi S N R N AR W B S V=R i 2 P
FAL[E g 25 R0,

1 R BT AR A 32 Z2 0 R i [R5
WAEIAIMEESH . R EA SR, LIRS e, B
Ji B A R EOVE FH R 2K b AL AT 40 45 4
TEP TR TR, S SEEITRES, 5
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Ak 3 i R KRN Ak, P BT D) g R
%o WL BY B0 7 09 R /N5 40 B 4 T8 A8 45 44 235 U0 AH
KB PRGBS JT, LA A AR 5,
AR R, LA TR B O, R, B DR
A SE A, BTY) 7Bk b S A s R i
PR

PIECVMGIRAR, TE0~24h N, mEE
et p S L O T DN ) IN ESERY) it N R AN
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FHM, X5 PSE LA A LY, fRIE S
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Wo PATE PR E KRR P Y, B
JOT R i 1) 5 LB T R LA T LR L
TERT R BB IR B3, oS AfERe AR
— AR ST RE R R 48 h e
P REAI%, FIH LI iR AEREY TR C 2™ H AN L .
TP R A v B, 7R TS Y 48
hi, Bk LA P 3L & m i LT, A
24 h Al KAE, Rl WA P A FLIR & R e
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W R, R N AT R S A R RE AR . LDH
XoF FLIR 1) 43 fiff AT OGP W TR 0 RN 3l ) i B I
FEPE, WO BEERNBEIRE . FELRTE h iRk 3Z 3
FRLL N, DRI A P B D R A
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ATP A N, ARG shid s i #e 175
43 ATP LIS ARG FREE . 24~36 h, faffkib TR
RA, ATP SN, 48~72h N, LA ATP
(v BE B 3, X TR TR R, B
I o B D, LA g R AN R DR AN
#E1) ATP, ADP 5 ATP 19725 fb A HK, 0~24 h
55 48~72 h ) ADP W& & T ATP, Ui LA
FER I ATPAE NS K I . 1M 24~36 h PN H T )
WO B 5%, ATP 5 ADP By ik B AH X S i B0,
AMP Fl IMP 2 2 ik i, AHFREM, Al
B2rh ATP AR G ™= 1) & — B DL IMP
B, ARV 485.10~632.30 mg/100 g,
FEIZHN MG W, ADP R3S IR AMP 34 m, iF
— 7848 h J5§ AMP 5 IMP 7E LA Fh A LR
HxR 5 Hx ¥ & ffi fo A SR, K A4 36 i
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(R S DY K (B A 3 i ] SEE K 11 o A S g 44
T Ra s 0 R AE R N O T AR ) 3 e
NGE

o i 45 #) Peng %Y (WF5E R, BEE
12 BT I ) B RE A, A Sk f55 4 AL PA) 40 A i) B 3% 4 3
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W . WURSF 4w 28, 5 4h—Jrii, ROS 4
fE7= %) MDA 25175 5 4l M 158 2% 26 i Bl S fk, i
AN R DI REFIEAS . 51 A 240 it f 234 0 41 2 43
i, ScAAE AN K Tk e

i bprik, SR ARSI A ko), EH
) 2 M BRI IR 10 °C, MoK TR L 1 : 3 Fig
SHARIKAE RSk b K, s R, fa
PREE RSO, RS O D RN AR BT ) 8
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Changes in survival rate and muscle quality of Megalobrama amblycephala in
fish bags during the process of keeping-alive

YANG Han ',  ZHANG Tonghao ¥, YONGSAWADIGUL Jirawat®, YIN Tao ",
YOU Juan ', LIURu'"“?
(1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China,
2. National R & D Branch Center for Conventional Freshwater Fish Processing,
Huazhong Agricultural University, Wuhan 430070, China;
3. School of Food Technology, Institute of Agricultural Technology,
Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand)

Abstract: With the development of aquatic logistics industry, China has now formed a live fish transportation sys-
tem mainly based on high-density live transportation, supplemented by single fish transportation through plastic
fish bag filled with oxygenated water. Although keeping-alive with fish bags has the advantages of shortening the
transportation intermediate link, improving the survival rate of fish, and promoting the sales of local specialty fish,
there is relatively little research on stress response and muscle quality changes in live fish transported with fish
bags, which greatly limits the development of this transportation method. In order to promote the development of
live fish transportation industry, this study adopts the fish bag to preserve the survival of the blunt snout bream
(Megalobrama amblycephala). Firstly, the influence of survival conditions (temperature, fish-water ratio, and
water source) on the survival rate was studied, and the optimal survival conditions were determined; then, the
changes in blood stress indicators and muscle quality of fish during the keeping-alive process were studied under
the optimal conditions. The results showed that when the transportation environment temperature was 10 °C, the
fish to water mass ratio was 1:3, and the water source was aerated tap water, the fish survival rate was the highest.
The survival rates were 90% and 70% at 36 and 48 hours of keeping-alive process, respectively. During the keep-
ing-alive process, the stress indicators in the blood of the bream showed a fluctuating trend. However, overall, the
content of cortisol (COR), urea (URA), and malondialdehyde (MDA) increased first and then decreased; the con-
tent of lactate dehydrogenase (LDH) first decreased and then increased; the content of superoxide dismutase (SOD)
gradually decreased; the content of catalase (CAT), aspartate transferase (AST), and creatinine (CR) gradually
increased. In terms of muscle quality, physical indicators such as whiteness value, shear force, and drip loss show
an overall trend of first increasing and then decreasing, which was consistent with the formation of pale, soft and
exudative (PSE) meat after stress. Compared with 0 hour, the crude protein, lactate, and glycogen content
decreased by 19.0%, 27.2%, and 50.0% respectively after 72 hours of keeping-alive process; The nucleotide com-
pounds of freshness (ADP, AMP, IMP) and bitterness (HxR, Hx), as well as the freshness value K, showed an
overall increasing trend; the gap between muscle fibers gradually increased with the prolongation of survival time.
This study has shown that during the keeping-alive process, fish are subjected to sustained stress, and the intensity
of single stress may gradually weaken. The main reason for the deterioration of fish muscle quality may be related
to physiological processes such as energy metabolism disorders. This study can provide a theoretical basis for the e-
commerce logistics of fish by fish bags. However, further research is needed on how to effectively alleviate the
stress response of fish during the transportation, thereby improving survival rate and muscle quality.

Key words: Megalobrama amblycephala; muscle quality; survival rate; stress; live transportation
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