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Fig.1 Effects of temperature (a), salinity (b), fish to water ratio (¢) and temporary culture time (d)

on transport survival rate of sea bass
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Fig.2 Effects of temperature on pH value(a), dissolved oxygen (b), total ammonia nitrogen (c)

and electrical conductivity (d) in water for keeping alive transportation
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B K IR 12 SCHEAT PR 3 32 B s, e ¥ f 8 14 .0 JIL )
AE5Z M /I, T TE B A U I 3X 5 4 R 06 S0
W R —30,

A5 TR G S (ALT) RN A4S B 5 2 (AST) J2:
FE BN, IEH O X R A Sl ) TR
PERAR HABCRRE , Y FIE 0 45 2% 32 24543 5
AR R, IR A ALT A AST & h g 25 70
TEAR I 32 i B 96 A IV ALT A AST 3% 1
F+(P<0.05), FELRIE iz i T (12~60 h) 28 fbAH X)
BOFFRALT KPR TR 12 5 72 h 3k 31 i = 1E,
AST JKF- 76 (115 32 5 60 h 35 3 i i 1, 2 W s i
1o A T 2 1 O ) IR A — R R AT
PEIEEH 2 72 h, KR 12 CHI 16 CRIMRIER & 1
S PEREAC, LT 20 CHL(P<0.05), FRIE
KA AU 12 b S AR T T R R
(P<0.05). [ 20 C414h, HAx Mgl ALT F1 AST
PR 2 IR, X R 12~16 CARIR IR G 12
Ll N A IR N Wi | A AR T I 5 (1 N S B
i H R R R TS B AT R R
2.4 RBREEHEL S RROZME

PR35 3 i 3 A v 28 PR 32 B IR B I BT 15 R 1
JOE S T X G LA i JBE 7 A — S B S e S IR
TR 32 Hy v i S £a L PR B AL 4 B Y A Ak DL 3R
2, TELRIE iz f A, LA e B B (TP) AL R
(LD) K F & 2% F BB (Gly) 3% T B (P<
0.05), ZJi Bl 3% i a) (4 4 K 7L R 28 12 51k
SR R UM S KO 3 R AR (P<0.05) ,iX 5 F
S I U S AR A I A e — B, fEis
SRR 12 h 5,3 A B4 A LR K & 2 X R
AR HJC B P22 5 (P>0.05) ,16 °CHI 20 CH
A Aib B2 AR RO B A R A2 A G R IR
5,12 CHRE EXAURE , IS S R 5
Vgt LD pH B . PRK R R SRR TG B M AR R
(P>0.05), HAFEEEMHALAERE 120 J5 L8
FEZES . TR KA 12 h J5 B A g
1 EREAR (P<0.05) .

T A0 FEYUR S N IRIE IS S, MUAR T
YRR RE AR, SRR NG A
W J5L G 7 B B 3R AS B R, FE ORI 2 )
b1 £ AV 3 O N R N B it | RS

PR 2 9 LR D LA e R 2 T R R 3 B
R I ) P S2E R, e i 2 194 ¥ £ DR 7 3 S i
Bom AN, HAAR A I o0 i I AT TG SR 5 2
FLRR KV T b, B Dl 2 ik v 75 70 MR , 4 2 T 4k
SR i KA AR, S EOILA K R
eI, DA T AR AR PR 1 S R EL IR e L
RN ET AL, NIAPER RS RIBT
R 3 AL B AR 25 AR T (12 °C) AR A
B, RE IR A TH G LB il /N, Xt R
FAF RIS PR I ) B I 22— o 35K 4R L
PIXE KB PREFFRE T, 22 S AL H 5 =4k K
ARZGEAE FIAZ PEAR BE AR SCH AR PR35 12 F Rl R T
fiy 1 157K ) 0 AR A, R W B A UL R
BT ARG RPN, A2 R AR R, I
XGRS B S A R AR — 2,

3 #Hig

R ORIE R R ORI s I R
MR KR i S KT R AIE  AR B v, 12
CLIK BB BE e/ . 20 SCOR I i i 20 Vg 6 £
ML 15 SR AR R 5 v, WP R A OB % | = B 0 v
M o7 o B e v, SR Vg o A R N R KO =
1 A AR M s R L, REGSHAFIE R
TR, SXF A M, 20 CCHLTE IS K45 R 2 12
h J&, I3 HSP 7K LA K ALT AST Al LDH i 15
PERE LT, 12 CATEE M FR R 12 h J5 i i
10 17 HSP 7KL & ALT AST 1 LDH 3% ¥
i ZEEAR A 3k 3 B HILAAR I 35 e 1 JEE AR T B Vi
0 7E 12 CARHLZ& 1 T AR RAR | X PR3 Jolh 361 17 38
(AT 52 7 3 32 i AE TG e B m , HOIg e | I
T8 A2 A6 R UL PR B Ak 48 A B AR K &2 %8 oK Ak B 4 IR
B, RIGBHEERME 12 h 545454 E4LH
Fb 63 5 J32 R MEL O 1 s T B, SR LR R L
iz pH {H Rk J1 Fnsfpk 35 00 B AR fk . 25 1
Vi B f KR RS B W I HERE T2 . TEAR TR IS i
PS8 3% 36 h, L 3 °C/h B R i 8 2 435 iy 7k
I ZZHEIRE 12°C, 85 16%0, K 1:
10~1:8 125 1F T PR TR 2 i 2 72 h, W £ A7 R
J9 100% , %5 12 h J5 BIAETE %K 98%
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Effects of Low Temperature and Alive Transportation on Stress and Meat Quality

of Sea Bass (Lateolabrax maculatus)

Wang Qi'??, Mei Jun'??, Xie Jing"**

(‘College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306
*National Experimental Teaching Demonstration Center for Food Science and Engineering
(Shanghai Ocean University), Shanghai 201306
*Shanghai Aquatic Products Processing and Storage Engineering Technology Research Center
(Shanghai Ocean University), Shanghai 201306)

Abstract This experiment was conducted to investigate the effects of low—temperature alive transportation on the blood
biochemical and muscle physicochemical indexes of sea bass. Firstly, the effects of temperature, salinity, density and
holding time on the survival rate of sea bass after transportation were measured. Secondly, the sea bass were cooled
down to the aliven transportation temperature 12, 16 C and 20 C at a cooling rate of 3 C/h. Sea bass that were not
transported at room temperature were used as the control group, the water quality indexes, blood biochemical and muscle
physicochemical indexes were measured at the 12, 24, 36, 48, 60 and 72 hour of transportation and 12 hours after the
end of transportation. The results showed that the survival rate was highest in the conditions of 12 C, 16%e¢ salinity, 1:
10-1:8 fish—-water ratio and 36 h temporary storage time. During the whole keeping alive transportation process, the water
quality showed a significant decreasing trend with the increase of temperature (P<0.05). Serum lactate dehydrogenase,
asparlate aminotransferase and alanine aminotransferase activities and cortisol levels were significantly increased (P<0.05),
and glucose and heat shock proteins showed a trend of first increase and then decrease. After 12 h of recovery at the
end of transportation, the heat shock proteins, lactate dehydrogenase, aspartate aminotransferase and alanine
aminotransferase activities of sea bass in the 12 °C group returned to those of the control group. The total protein and
lactate levels in the muscles showed a significant increasing trend, and glycogen, hardness and chewiness decreased
significantly (P < 0.05). There were no significant changes in pH value, water—holding capacity and springiness of sea
bass muscles before and after the alive transportation (P > 0.05). The optimal holding temperature for long-distance
transportation of sea bass was 12 °C. The results of this study provided a reference for the alive transportation of sea bass
and other marine fishes.

Keywords Lateolabrax maculatus; alive transportation; stress; metabolize; blood biochemistry; physical and chemical

properties of muscle



