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PR Oy IR E Fn ik o0 58 BK A a8 2 A ARRVE E i R P X AR 8 4 R RO AR AT
B, AHES DL 20 Fr 12 °C B3z 4R E DL R O, NﬁHMMm%ﬁﬁﬁFﬁig,uﬁ
6 /MNEH 4, HMEMmABhE, MEA N ALBRGREERNEFL N ERE T
OBEXNEEFERNY A TIRGEE. ZEH24h)5, 20°C 44, 0. 200 50
r/min By 77 7E E 4 3 72.70%. 62.50% F1 18.2%; T 12 °C 43z # 4 & 76 £ ¥ % 100%.
QOFFBRETEEFREEHRZRFAR. £20°CHEHEAHT, TANEAHE (CAT). 4
Bt H IK-S-# % B (GST). A/ % A8 (ALT). 4 ¥ # &6 (AST). R 2R 5 (ACP). #,
M5 B B (AKP). % H B (LZM) & M fu iy — B (MDA) & & M % 32 4y i B 3 i il H v, 2
A4 LB (SOD) Fnfe Z 3 & A (IgM) ¢ Bz F M mERA AT E THRMES,
A% (GLU) 4 B M F S M et B8 nm TH. £ 12°C hizéiia & T, CAT. MDA, ALT,
AST. LZM 2% L )5 TH#W#%, SOD. GST. GLU. IgM & X ZIHETH 5 LFAH
# %, 20 °C fn 50 r/min B9 32 4 41, SOD 5 & & P 3£ 0.64 U/mg prot, Ty 12 °C #F# 50 r/min
By 35 Hr 41 % v B AR 0.37 U/mg prote #F8K B, et (RiE 42 & R A 12 °C oy KR
EMIFRERDEZMIRFAE . AFREER T IR E AR 5058 86 M8 i A & K 41 845
7 B A A E’I’J HRERT ALY HRZARESFRE
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FOP ORI, UL PR B AR i 0 2 R e A 6
(Oplegnathus punctatus) F1 4z . (Carassius auratus
auratus) WA PE | AEACRRAESS . RT3z il 2
2 X 02 A AL R AE ML A B2, (45
OHEZNRE . AARROE . R BRI FEAA
ZHHPERESE"T . Chang %™ IBFFRE R, 15T
o v ) 3l B T e AR AR 4 25 T £ 28 B0 SR AL IR
IS RGUEACRI . B, A 5Tl EE Rk 358
JEETRAS 300 o T8 7K A0 2 5 ) B IS B A o . AR
SR LIRS A 5, WS AR AN ) il R AR B 9
AT EALROE . AL S Ty T AL

1 MESTHE

1.1 SCIgMR

e8I [ LK STy, Pk AT fa B
TeoMh . R/ANEAR -3 (KK 2y 35 cm, (AHE 2y
400 g) MG AL B VE R SCI MR, 5256 K Hh £t
UE T K AR BT R, SCIR ST ARTT 1 R BECH]
HELMEAR 24 h R . B 16~17, A 5~7
mg/L. pH K 8.00 AWBFF ARG T LI R 25K
5 5 W 45 BRI 42 BE 2R B S 4k (SHOU-DW-
2022-059), SEH0 Rk AR AR N B S SE L I
RE SN X 11| K AR (o B VR E N Ao 7 (< B W T2 N
HHEHIA IS P ZE 03 25 il R T 1 BE A T

12 KRR S ERRE

YEE J hn#4 8 (800W), 4> [ Zh & 3 12 7k #L
U ARMEFLER), LX-100VTR Bilizimiksh & (L
T EEAL A4S ), SH-1000Lab-4x i K A5 1Y
At BERHCA R A R, F2640 52 50 B R
AEAY (35 H Fluke 24 7)), 5810R = 8 ¥ 7 55 .0 #L
(30 R A PR A ), %G BS-200 4 H
AL . KGR =& —BS L. JPB-607
TG 485 5 At A0 s A (TS 2 B AT PR
A)), FA25 HLBIAI3ML (0 I v S (AR AL i i
A B2 7)), Hitachi SUS000 F14# #858 (ARt 2
A, HZA), AUW320 4 #7 KF (H A B E#A A,
DWS-296 Z & 4 B4 (LA B Bl 22 A% e A
FRAE]D), HZSW% R T ML (Minifast 04, H[E -
F), STH-4S Baks 0 IR /K I (T I KAE A%

Iy, ERA . A g TR pH AR
1.3 SR
AR ARIESCRY LR A, 4E

https://www.china-fishery.cn

5 1) B AR AT RE N 20 °C, Bl MK IR s i 1) 1L
h12°C, Wik 12 °C 1 20 °C A S2H6 1 w5 L 2H Al
RIR A o AR A v 3 2 i R A AR ik 20 S 0 A 2 2%
iz B o O Y SR SR, B A iR 3% 9 BE 43l R 20
F150 v/min”, Km ALk 6 (R 1), BAM
15 45, SEIGRBCN 100 555 AMRIFE 0. 12, 24,
36 F1 48 hUHE, HUREI BEDLE 3 % fa kA 7 4a bl
FE o LI TFUATT 24 h 5 IEMEE, SRR SR
1) 46 B 5t AAH [R] K ) DRI AE b, e v
JKALLL 1~3 °C/h [ IR IR 15 3] 12 A1 20 °oCt,
SEE AR AR, IRIFK TP R A S R 5~
7mg/L, VKGR iz f i R il B E .
®1 TREIRERIRNRESIIHA
Tab.1 Different temperature and vibration

strength test groups

LI bR S LSy
test group label treatment

A 20 °CIEHIEE+0 t/mindlRk % H 5
20 °CIBHi T EE+20 t/mindfR %
20 °CIBHEE+50 t/mindlR % ¥ 5

12 °CIEHr i E+0 t/mindfi 3% 40
12 °CIZHiEE+20 r/mindfk 3% 50 %

12 °CIZHiIELE+50 t/mindi 3% 3

o m O O w

M AR S TR R
TERFRHATER IR0, B A 1.5 mL #9500
B, B se R, IR 4 °C M VKA o E
12h)5, KM FE 4 °C T LL 4 000xg & L
25 min, FHR TR W1 5 VB ML, R I
T80 °CH 17 . F T & 7 4 79 5% 2 i
(ALT), 7 B 56l (AST). PR W% AR i (ACP).
el VE W R i (AKP) . 3 1A Bl (LZM). Sk & A
(IgM) 50

20 LR A S0 69 ) & e ML AR i T oK
Befdn), WSS FNE, R (1 9) ML
BINNA 0.85% AEHER KB 10% RIHEIH, SR
JG7E 4°C LA 2500 x g B0 10 min, B35 M
E 1 SE AL A (CAT). W E ALY B L (SOD) i
PN (MDA) & &,

1.4 FEFRNE

VRS
S A A7 K
TR (%)y=(F 15 BUFE i B E0) > 100%

KT AR SR R AR 12 h B

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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50 mL V7K, KK BT 100 mL 3 20 B 04
. FEmsE s, i DWS-296 Z A4 Hr A3 5 i
KB A A
FACR M Z R S Y TR
¢ AT 1 3K R0 0 AR bR H K S B 2 Bl (GST).
SOD. CAT jifPEMIILEE (GLU) 3tk
AEMGME R A TR
FEATAIR A & 5E ALT. AST i ¥ F1 MDA & .
X TR L2 2% 508, SR Wang %5 (907
P AE A 2R 8 S ) R 22 AT T YD EI AL B
TEBABE L2 B 2.5% B VP [ 24 h,
SRJE H 0.1 mol/L R ER 2% vhilk (pH=7.4) 1k 3 1K,
I35 30%. 50%. 70%. 80%. 90% F1 100% Z.
PTG BE VR 15 min, 2RSS B S BT
HAEWUR TS T4 24 ho 3@ i Hitachi
SU5000 14 H 4575 WL ER SR 2R it B 2
FIRARATM . SRR R Y TR
T BT Y5 & i AKP, ACP Fll LZM 36 1, fifi
FRAE T R EE 1gM M

15 BB

FiASLm I E R 3, SR A A 1BM
SPSS Statistics 25 #4472 P40 1 (P<0.05 %
BIAFAE B 5 22 ), S 3 501 P ~F 249 1 5 1 22
(mean+SD) 7~ , >KH] Origin 8.5 #XF23

2 4R

2.1 ELRE MR EE X LS E RIS

S EAN R B IS i 45T, CAT G PEE I
ORI AR L a3 (8] 1-a), 7E 12 °C IR T,
Bt 25 32 N TE) B9 38, CAT TR P24 2 956 FTHE
TR, MAE 20 °C B E T, MEIEH
Bf (] A3, CAT IG AL 23 BT %, 25
1224 h)5, A, BHFI CHM CAT &I W&
T D. EMF4 (P<0.05). iz%i 12h )5, A, BAl
CZ My CATG £ 4+ %1% D. EFl FiY 1438,
1.797 F1 1.703 1% . iz%i 24 hJ5, A, B C 4
CAT &£ D, E M F 4019 1.648. 2.054 Fll
1.967 5. A, Bl C ZHAY SOD i : bifi 25 32 i Fsf [1]
MR B BT, B 12 h 55 LKA
SOD JEPEY R EIIE(E, 252 FREEEE 1-b),
1M D. E A1 F 4114 SOD 3 4 5 88 AN [R] (14 28 L
e, KLU SOD {EHEREE i S [ A, 2
AT S L&, 25 36h)5, D4 SOD

R E K7 2: 2 E /) sponsored by China Society of Fisheries

WHRESTE. F4 (P<0.05)., A, B CAHM
GST 515 CAT iGt: I E A ke s, HiE
P 2 bifi 25 32 B B 18] /9 384 i B T+ (& 1-¢). DL E
I F 449 GST 1% PE 5 SOD i M 5 30 AH [ /Y 25 1k,
e, HIGVEREE 2 i p s, EEE TR
Ja EIREaE, 2% 36 h 5, F 41 SOD &t w2
it ¥ D. E4 (P<0.05). 1 Az HiRET,
GLU 75 i Bz i i () 338 o 22 30 18 AS TR A AR f b i 3
1620 °C B 551 T, GLU & i bifi 25 3 S i) 8] 114
BRI TR (B 1-d). #E 12 °C W50
T, GLU % £ Bl 5 32 B B (8] () B4 2 30 R B 1)
e, s 12h )5, RRIRME, ZEHEZ
i ] 8 184 i 2 BB T AR A

2.2 A[ENREFIRS7 55 B 2 1 &R AT 4B A5 R B9
A0

A, BHIC4 K MDA & . ALT Fl AST i
PR T (18 2); D, E Ml F 401 MDA
frar . ALT 1 AST (G PEY 2 BUE FTHE T RER
P, KL ELH R MDA 81 AST {f 7Rz i 24 h
Ik F|E(E, D4l ALT & EE H ez 12h
J&, EFIF 4109 ALT & 2 EHEIEZ  12h )5,
fEizf 24 h)5, A, BHI CH4L1) MDA & i Fll
ALT %51 2 %" T D. EFl F 4 (P<0.05); D4
) ALT 36 PEF AST 15 i (KT A, B, C. E
FIF 240 (P<0.05),

0 h fa B8 77 76 IE W R R B, BB A
TR 22 (8] 23 [R] 53 FF o B> AR A B s i v (&
fi)o D. E I FZH7E 12 h J5 47 W2 535 2 a] 7] F
AT ES SRR BRI, R A TELE 24 h B
NS, AL B, CHLE 12h J5EEH A 22
6] (%) )2 [ B s AR e, I HLE 48 S BUAE JE Al 4
W8 R MORFOEN, JF H I — e S g A
24h )5, SRR ZRZEEREL, JFHEL
WP A AR RIS, SRR S RN
&, BRI AR 4, sert, C s
L WER AN . Z A R 4N A K T 4L
Yl 22 FdE A o

23 FRIRERIRSEE N AR

A6 5 7E AN )R RN R 35 0 B i e T, 45K
B2 ACP. AKP 5 ik ¥4 Itz iy Aisf [ () 385 oy 22
B ETHESR (F 3). 255 36h )5, F4l ACP & &
I AKP % 5 2 3% % T D A E 41 (B 3-a,b). fFiz
fi24h )i, A, BRIC4R AKP SEEERT D,
E fil F 4 (P<0.05), A. B#l C4l% AKP & & &
D. EHI F#4H 1.540. 1.654 1 1.679 15 (& 3-b).

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

gFvE, 5 IK P24, 2024, 48(7): 079807
3 20 °CH+0 r/min 0D 20 °C+20 r/min &< 20 °C+50 r/min &3 12 °C+0 r/min 3 12 °C+20 r/min & 12 °C+50 r/min
0.7 ¢ 25 ¢
a0 g a
s 06 % a :
% EE o0 % 20 |
0.5 : £ £
g ] ? g’ g 1.5 a
2 g 04 sl 2 g5 e
2 2 a | K m 2 S J
w8 3 Hx 10 3
& % =505 3
| 0.1 K W K
% ] %
0 : & KI . ol 0 L K1 E . e
0 12 24 36 48 0 12 24 36 48
B 18] /h I [8)/h
time time
(a) (b)
35 8
—
E g 7
S8 6
2z = 5
B 5 2 g
o E
L5 CRE
o % 2
R B
& 1
N\
0
it A)/h I a]/h
time time
(©) (d)

B 1 TREIREFRENEEIELS CAT (a). SOD (b). GST () 5EM LK GLU (d) & E SRR
ANE NG F B R [ — B AR 2 A 1P BE A B3 % F (P<0.05), FIH.
Fig. 1 Effects of different temperature and vibration intensity on
CAT (a), SOD (b), GST (c) activity and GLU (d) content of L. japonicus

Different lowercase letters indicate that the average value of different transport groups at the same time has significant difference (P<0.05), the same below.

A, B CHLRY 1gM 7 5 B 25 2 i s 18] 10 358 i 2
e LA TR &S, i D, EF F4W
IgM % & i 4 32 S B 18] A 384 I 2 B0 TR JS Tt
(A B, AN [F)HE i e 1 45 SC R Al 9 FE 2 5 12 h
JE ik B IEAE (K] 3-c). fEiS%i 12h )5 A4l IgM &
K, M 149.148 ng/mL., % 36 h )5, F4i
MBS ESETDMEMN., A, BH CHH
LZM i iz £ MW EMK; D EMF4H
LZM 5t i 25 328 B B[R] (9 386 S Bk BT+ T R
A, TEizk 24 h IR REAE (8] 3-d), 7ERA
i R, MHEYR GRS T, 20 °C s fikEE
SCERZH LZM 5 T 12 °C Gz i iR R A S5
4H (P<0.05).

2.4 AELREFRE R E N L8558 RS
I T 30 R 957 560 86 KT A S5 715 24 1) 5 1 45

https://www.china-fishery.cn

WK, TERBLEH 1205, 1205 E N 100%;
Bz i 24 h 5, 12 °C B9 =525 40 (DEF) 17
TR 100%, 1M 20 °C 1Y =AN3256 4 (ABC) HUAT
T S Bt 9 377 9 B A B T A AUR 56 P 3Rk B X A
A7 105 %) 5 W) K F 9% 3% 9 58 X A6 7 () 52 i) A
132 5 36 h J5, 20 °C #y ff 47 52 46 41 (ABC) 17
5% 0%, 12 °C BS54 (D) 4716 % R 50%
(#2).
2.5 TR ELRE ARS8 E XE ik FRAYEZ N
SCISFFHARRT, VKR 2 I T A IR B VA
K, BEME N 0375 pg/L (K 4), BEE R E B E
PEER, Hpy B2 A S &2 LI (P<0.05);
Mz ke 24 hif, D 4R A& kT 8.53
mg/L, KRB NERG CHNERAMRESIL 21.45
mg/L, BLEKRTFLEAR M, KR,

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries
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v, 5
12 - a 3 20 °C+0 r/min
. oo 20 °C+20 r/min
‘é‘ 10 F xx 20 °C+50 r/min
o % g7 12 °C+0 r/min
%‘) =z 8t 3 12 °C+20 r/min
>o 2 ® 3 12 °C+50 r/min
E= 6 :
s
= 8
g2 ¢
'] g
i 2
0 | i ] | |
0 12 24 36 48
5 8]/
time
(a)
10 -

a 3 20 °C+0 r/min
b @ 20 °C+20 t/min

Q
7] $
S £ 8¢ K &% 20 °C+50 r/min
S % & 12 °C+0 r/min
S5 ¢l { 03 12 °C+20 t/min
& = 4 03 12 °C+50 t/min
g d ¢
wE 4
N g 2
=
0
I [H)/h
time
(b)

D 20 °C+0 r/min
oo 20 °C+20 r/min
X3 20 °C+50 r/min
&3 12 °C+0 r/min
[ 12 °C+20 r/min
bI:I 12 °C+50 r/min

BRI H/(U/L)
lutamic-oxaloacetic transaminase

it /b
time
()

2 FEIREFTRENEE LY MDA 28 (a),

ALT (b) F1 AST (¢) A MEAIEZ M

Fig. 2 Effects of different temperature and

shock intensity on MDA content (a), ALT (b) and

AST (c) activity of L. japonicus

3 TR

3.1 FRELEFE RS8R L e E L R AR

A iz R b il TANR IR AR AL AL
WOKBCEAL . RS . HUMIR S Sl P4, 2

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

Sx | I R N o I a2 5 AR B
AE R B AR A5 R ZE L . I B R R B K
e R E B AR R R, K ATE R AR IR
R R K T B . R
T s 2 FEOKA S E AR, AnAE 55T 1
020 R 0 S B INTE AR A, F B
AALRL, TP A I RGEAELERT B H 21 6 R0 ek
A SR AR AR 7 I e 7 kS A OGS U, i
AL B R A 0 0 5 00 1 O MR T
AN [F) ek 2 A BT AR AR I SRS 1 F I FE PR . SOD
CAT &P i EZ P E AL . SOD n] LN 241
WY A B3 (0y) Fetb it E LA (H,0,) Aoy
T H (0y), 1M CAT ¥ H 4% 4k Sy H,0 Fl O,
GST AJ L3 2ok 4 Ak — 26 55 Ak S i 1) v 8] 7 ) 5
GSH & 4% i AR HLATEBR

SOD #I CAT i £ 58 ] 2 5% T TH i IR
AL DL 3k T8 B H A DA T AR 4 I A 32 S Ak A
P, FE 20 °C WIIREE TS, 25 A HE SOD i 4 42
STt EE AR, LSRR ST, T
JIE SOD /K-F-2 FJHash, mIRe S8 m i i5 S
TG, 51 SOD JiE M T B AT RE 2 K AL
AR 52 1) AR AR o Luo SR ARG R
' EE ) AL D B2 RIS R Y A1 BE 8 (Epinephelus
coioides) I It H 1Y) CAT #1 SOD i ¥, 28 i
iz B-E LR R ZE Tl . Chang %P L & I
Wi (Dicentrarchus labrax) 7EIE N ABEHT, 5K
Fo AR AR . A, AR E 2
PIIREN =N N S INTTITR 72 =R C A S E R 7=
7V B0 T A BB PRI APEE | SR EE | A RS
IS5, fEBTE 12 °C Wiz 4510 T, CAT i
PEARL I 25 1z fan e [A] 35 S B ka3, SRIHTAE AR
ARG R, DAORAP 40 B e s2 ARK R 75 5 1 48k
N LA FE R, X5 Cheng 45 ) S 5G 45 SR —
o B, IR R AR AT RE AR s B AR B AL B A
HEJT o

M AE fa A e 1 )8 DL 5 RE Ak R AR gt =
A, HEARF AR A RS A X, MK
R AT AR R RO AR S5 1 T RIS, TH AR
() Rl LAY T IR P e E S i fAOREACIT Y
[ B0, Sz e e AR 08, TR AE LR, AL s
WAL T APRAS, (BAEMNE T SR,
12 °C iz s ™, HI RS & & T B % B R o] g
ARSI T, aikEs D AR, Wl T
XF e Y THAFE . M 2 H LU LT,

https://www.china-fishery.cn
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50 um

50 um
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ElhR FEFERLEEAMEFEHE SEM) ERR R

1.0 h IR L EAE A, 2~7. A. By C. D. E. FS2iGdlig% 12h )5

ABUEEAZN, ABREERMR, kR LERL.

B AL A5, 8~13. A. By C. D. E. FSZEGIZ%) 24 h J5 il

Plate Scanning electron microscope (SEM) micrograph of L. japonicus gill-filaments

1. the morphological changes of gill tissue at 0 h, 2-7. the morphological changes of gill tissue after 12 h transportation for experimental groups A, B, C,

D, E, and F, 8-13. the morphological changes of gill tissue after 24 h transportation for experimental groups A, B, C, D, E, and F; the white circle repres-

ents the body surface mucus, and the arrow represents the gill-filaments disorder.

PRI T S 1 AV JRE o) A 45 0 S A A T S A
HEMIEN, R iE 5 A s R Bk, wT
AIE 55 32 i R U B o P 38 0 v A R R
& [#] 1E MTfe BILAR 45 4L 00K A 2 A R FE SR R
7l o7 JET U ) S A P i, 35 SR8 1t o T
PO R SRR G R B, SE N (Alosa sapi-
dissima) AbF N AT L IRBE RIS AR R A&
QLIG AN, T G2 M D o e il A A R R AL, 5
E BT . B et s h g, Be X
B £ (Oreochromis niloticus x O. oaures) £ %] 14,
16 1 18 °C G W3 of 2 1 6 1B DA I HEHT 2R 352
AL, HAEE N RS, RSB TR,
I MR BT, X SAHEE AR —E

https://www.china-fishery.cn

3.2 A RLEFE AR 5% R X 1L &rB A5 B R2AE

MDA J2& Z A1 F g 17 2 B T i Sk 1) Je ¢
PR, MDA KT il A R 2R R T
AN R IAEE AR T 7= A 0 S8 A R 0 5 19 B i 4
AR PR IR GOREN: Y ol KNP e e
— B E]JS, MDA 7 i iz 4 i () e K A B3
T, X —&BAT e TR it L R 5
W TIEMA . 25 MDA KIT 16 W3 T,
FIHUARH iR B, A A B I A BE
B R

Kk MDA a4k, i ALT Fl AST i MY
AR AR R W T A0 B A 5 B R L. IE RIS T
I o ALT . AST B A9 36 A0 X 541 Ho AR 2

HFEKFA 222 0 sponsored by China Society of Fisheries
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3 20 °C+0 r/min D 20 °C+20 r/min &3 20 °C+50 r/min @& 12 °C+0 r/min .3 12 °C+20 r/min &5 12 °C+50 r/min

g 4.0 -
s 35t
(e}
< g 30+ i
&g ¥
g 25 s a Kb
=2 g e
E g 20 HiM K
oI b
2 s IR
£ 10 L{BHE
e S % 1K
® 0.5 5 { b
= 0
] [l/h
time
(a)
600 -
3 500 -
T = :
BE 400 ¢
T 300 |
g
# 2 200 H{K
g s
& 100 H{K
R4
o LK ; .
0 12 24 36 48
I [)/h
time
(c)

=) _
2 35
S 5 30
2§ 25
B e I
NI
=
CERY
BT 05
Fal
= 0
i 1) /h
time
(b)
8 - c
7t B
3 st fe
Sesr B
g
LN
& 2 :
1 e
0 ] K E@ L
12 24 36 48
i 1H) /h
time
(d)

3 FEIEEMIRFNEEXTEE ACP (a). AKP (b). IgM (c) #1 LZM (d) 5EMERIS MM
Fig. 3 Effects of different temperature and vibration intensity on ACP (a), AKP (b), IgM (c) and
LZM (d) activities of L. japonicus

*2 TREHMALYHNEFEER

Tab. 2 Survival rate of L. japonicus in different transportation groups and preservation time %
b gl PRYGRT [E)/h  time
transport group 0 12 24 36 48
A 100.00 100.00 72.70 0.00 0.00
B 100.00 100.00 62.50 0.00 0.00
C 100.00 100.00 18.20 0.00 0.00
D 100.00 100.00 100.00 71.40 50.00
E 100.00 100.00 100.00 75.00 0.00
F 100.00 100.00 100.00 42.90 0.00
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Fig. 4 Influence of different temperature and

vibration intensity on transportation water quality
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Effects of temperature and vibration stress on
tissue damage and biochemical indices in
sea bass (Lateolabrax japonicus) during the process of keeping-alive

GUO Meijie ', MEILJun "***,  XIE Jing "***
(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China,

2. National Experimental Teaching Demonstration Center for Food Science and Engineering,
Shanghai Ocean University, Shanghai 201306, China,
3. Shanghai Engineering Research Center of Aquatic Product Processing and Preservation,
Shanghai Ocean University, Shanghai 201306, China,
4. Shanghai Professional Technology Service Platform on Cold Chain Equipment Performance and Energy Saving Evaluation,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to explore the effects of combined stress of temperature and vibration intensity on tissue dam-
age and biochemical indexes of sea bass (Lateolabrax japonicus) during in-water keep-alive transportation, six
experimental groups were designed with transportation temperature of 20 °C and 12 °C and vibration intensity of
0, 20 and 50 r/min as variables. After simulated transportation for 48 h, the effects of temperature and vibration
stress on L. japonicus during simulated transportation were studied by analyzing oxidative stress, tissue damage
and immune indexes. The results show that: () The vibration intensity of different temperature ratios has great
influence on the survival rate of L. japonicus. After 24 h transportation, the survival rates of the transportation
group at 20 °C at 0, 20 and 50 r/min were 72.70, 62.50 and 18.2% respectively. However, the survival rate of all
transport groups at 12 °C is 100%. @ The change trend of each index is different at different temperatures. Under
the transport conditions of 20 °C, catalase (CAT), glutathione-S-transferase (GST), malondialdehyde (MDA),
glutamic acid transaminase (ALT), aspartate transaminase (AST), acid phosphatase (ACP), alkaline phosphatase
(AKP), and lysozyme (LZM) increased with the increase of transport time, and superoxide dismutase (SOD),
immunoglobulin ( IgM) showed a tendency to increase and then decrease with increasing transport time, and blood
glucose (GLU) showed a tendency to decrease with increasing transport time. Among them, low temperature treat-
ment can reduce the oxidative stress, tissue damage and immune system damage of L. japonicus. At the transporta-
tion temperature of 12 °C, the activities of CAT, MDA, ALT, AST and LZM increased first and then decreased,
while the activities of SOD, GST, GLU and IgM decreased first and then increased. The highest value of SOD was
0.64 U/mgprot in the transportation groups at 20 °C and 50 r/min, but only 0.37 U/mgprot in the transportation
group at 12 °C and 50 r/min. The research shows that the L. japonicus should be transported at low temperature,
the temperature should be kept at 12 °C, and the flat transportation road should be chosen to reduce vibration fre-
quency during transportation. This study explored the effects of combined stress of temperature and vibration
intensity on marine fish. The results can provide reference for short-distance transportation of L. japonicus and
improve the survival rate of live fish during transportation.
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