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Abstract: In order to study the effect of different cooling rates on the survival of Micropterus salmoides without water, the temperature for
temporary culture water (10~13 ‘C) was reduced, at a cooling rate of 1, 3 or 5 °C/h, to the critical temperature (0 ‘C) to make the fish go
dormant, and the fish was kept alive at 3 “C for 12, 14 or 16 hours, respectively. Then, the changes of the blood biochemical indices and muscle
quality of Micropterus salmoides were determined during this process, to obtain the optimal cooling rate and improve the survival rate. The
results showed that a cooling rate of 3 ‘C/h along with the temperature for keep-alive at 3 ‘C was the most effective, and the rate of
resuscitation from dormancy and after 16-h keep-alive reached 85.75%, which was significantly higher than those of the other two groups; With
the extension of keep-alive time, the contents of cortisol, aspartate aminotransferase, malondialdehyde, urea nitrogen and lactate in the blood of
the three cooling-treated groups increased significantly (p<0.05), whilst the contents of Na'/K'-ATPase and serum albumin in the gills decreased
significantly (p<0.05). The increases or decreases of the above indices for the group after 16-h keep-alive were 1~2 times those of the control
group. Compared with the control, the content of crude protein and the muscular texture indices such as hardness, adhesiveness and chewiness
were significantly reduced with the extension of keepalive time (p<0.05). The decreases in the above indices of the 3 °C/h cooling group were
significantly lower than those of the other two experimental groups (p<0.05). In summary, cooling at 3 °C/h for the keep-alive process had
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relatively little effect on the liver and kidneys of the fish, which can not only guarantee the survival rate of fish subjected to long distance

transport, but also ensure least changes in muscle quality of fish during this process.
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Fig.1 Effect of different temperature on the survival rate of
Micropterus salmoides in the process of keeping alive without

water
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Table 2 Changes of survival rate Micropterus salmoides during

keep-alive transportation process
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Fig.2 Changes of cortisol content of Micropterus salmoides
during keep-alive transportation process
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2.5.1 &Rk e K F B BT 18 A e ] 87 4 R
LR

JoR A 4 B e A R 10 B AR, A semit
54 ST SR PRI R AR i R ] 7
(1A, HHR 3 ATAIFERERIT B, 1 °C/h BRI
ML ERILA 5 % FRZ E A . etk THIE 2 B
= T BE(p<0.05), RhibHE S B E TR (p<0.05), BIE M.
BEORPE. MR AR, SR RIS 3.
5 C/h BERA R GRS RE T m, HAahSHI9
B IR RSB — R RIE . XA REE R
N1 C/h PR 2H A 7 B TR AE A K FF iR DI L UL
PINEEN /12 B IR, %45 R SR R R & 2
LR RERAMIE T 2 R4 AL SREMTE:, BEfR
TR T K 3 ANPRIR S 2 S50 FRZAAH EE, 1.5 “C/h
BEIGEAL BN B LS SR PARERE . e bE . DHIEE 2
= T REp<0.05), 3 C/h FERAERE . e PHEE
TR BE, 3 ANSEIGH IR M. BERME. BT
IR, XSGR s R, XA AR
N5 C/h BRI B 52 BIBR TN, A
TR PR H b 5 55 R A R IRV e, kT A PR ULA)
SRS R E R . 3 C/h PRIR AT RO T L L
PRANEREE, XD B ILPA S SR RN, AR T 6K
TSN E F 1.

o T B % e
# 3 MERIRFEMICKIRITHTEX AN &5 ERAN PILELR & Bt R nm
Table 3 Changes of the total texture of the back tissue at different keep-alive time (n=6)

o AR g M ME/gsec BN/ BEH T /% il e ik e
o 129.28+6.69°  -2.88+0.61°  40.1942.37 0.69+0.02 83.10£5.11 90.54+13.96° 75.43+13.84°
HiEOh  10746£1.58°  -1.32+0.16°  38.13+3.62 0.66+0.02 80.99+1.71  49.79+3.62¢  5596+2.23°
. L REI12h 10248+ 62°  -1.40£091°  36.78+£7.06 0.66+0.03 77.45:1.69  60.12+6.18"  50.30+2.45°
1O P & 14h 108.99+4.30°  -0.83+0.90° 36374327 0.68+0.72 79.81+2.82  54.86+338°  44.55+2.49
& 16h  101.00£7.70°  -0.60+0.16°  38.76+5.93 0.71£0.12 75.03£636  65.06+4.04°  54.26+1.16"
FiEOh  121.69£1745° -1.58+0.17° 3874433  0.67+0.02 77.44+522  96.79+15.69°  76.74+12.84°
. L HE12h 123.49+327°  -0.79+0.69"  40.99+1.45 0.71£0.03 81.30+3.44 92.80+234  67.56+5.42°
RS P& 14h 125.934.65° 2444087  387743.60 0.67+0.01 7856+4.23  84.10£5.67°  62.20+2.73
fiE16h  127.26+843°  -1.15£1.30°  38.13£2.33  0.67+0.02 76.92+4.16  7335+2.53°  57.81%5.88°
BiEOh  115.10£1549° 3.47£099°  39.19+4.62 0.71+0.01 84.56+4.13 86.59+12.28°  70.59+8.61°
. L HE12h 10324347° -11320.28"  36.5143.02  0.72£0.03  80.06+2.27 88.89+4.18"  71.43+3.03"
S Ch ik & 14h 10630£3.91° -1.11+£043"  41.11£1.52  0.69+0.03 77.16£1.26  99.28+6.81*  67.91+6.96"
& 16h  105.4242.93"  -0.94+123"  40.13£5.86 0.67+0.04 76.17+5.87  7127+4.42°  61.00+4.42°

i HABRRA-FHHEATEE AT, B—FRE LARFEET £ FH R FE L(p<0.05).

252 [EiRR FAe XK E A 3 Ao )] S 4L K
EEon AR

M 4 IR BERITBL 3 AR R AR
PIRLER B & Rt AR, ORVE I Bebl ORI TR) 8

K, 1.5 C/h BB mEENINALURE RIS B9
WD (p<0.05), FLBLRIE I 1] O 4R 10 gy
BEFC, RS 16 h GV, 3 C/h FFIRA
FRF B ARG T 1 4 K 1 R A BN, X T i
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RFATETK ARG RE, 3 C/h s, B

Jata AR N R E S BRI AR A, B

PRI IR TRV AE A A 1 B PR Al 2V R — PR S R IR S

I, AR B AR R,

< 4 PERIREMICGEITRTEN N85 B & 2 MR

Table 4 Changes of crude protein after different keep-alive time
(n=3)

%8 AR B 1]

RE Oh 12h 14h 16h

1°C/h 2035£0.25% 20.50+0.17° 20.44+0.08° 19.53£0.16°
3°C/h 20.77£0.22° 20.98+0.08" 20.58+0.08 20.02+0.16"
5°C/h 20.64+0.08" 20.57+0.09° 19.94+0.16° 19.05+0.24°
R 20.46+0.16° 20.89+0.08" 21.18+0.30° 21.55+0.22°

E: RBRRFHRATEE R TR, A—HFRRLARFE
7 EFA A E L (p<0.05).

3 Z5ip

o fr ] AE A B FARAR ) 77 AT T K R
W ININEEA IR 1. 3. 5 C/h PRIRE RIS 3K
BN 10~13 CHakEpF 2 A G TR, BEETEUOKIR
EPHIZIRE AT AR, @ e A F AR
TR I B P A T R s B R R N 3 °C
ERAECREREE T, Al0RE 12, 14, 16 h, FE{RE
I E G 3 A R = IS, fRTE 16 h 5 1.3.5 C/h
3 RIS RN 78.6%. 85.7%. 57.1%, {E
3 MAFEIREEME, 5 C/h B At RE Mg b 5 iR
BE. REAMNESREEmTHMA, BEEig. N
TS AEA 3 AN S0 IR LR eI AR, 3
ANATE PR R R A AR S AR R,
Na'/K'-ATPase 5% I8 LA L2 08/, ARIEH BLb
ARG AV ZEK: 3 AN SB6ZH IV R SR 25 A S
N, REA. AREGEVSEEH S, 68
Na'/K'-ATPase- [flLiF 1 15 15 &2 R E K, 3 T/h
B AR FEZH DA EARRRAR L35 R T A BT
R BIR ARSI BE 3 °C/h BRIEX TR . B Bt
Ny BRIEEL 3 C/h BREEANIAERHEASES
JASFEFR SR RRAR LI AT, A SEB2H D
ARSI RIER B RIS I (A K PAE 3 AL
PRI S BB/, H 3 °C/h BRI IMEROR B3
T HAMPISLERH, K 3 °C/h BEIEAL RS To/KIEiE
XN B A /)N o
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