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Effects of temperature on the respiratory metabolism and activities of
related enzymes of swimming crab Portunus trituberculatus

DAI Chao WANG Fang®™ FANG Zi-heng DONG Shuang-lin

(Key Laboratory of Mariculture, Ministry of Education, Fishery College, Ocean University of China, Qingdao 266003 )

ABSTRACT An experiment was carried out to investigate the effects of temperature on the respir-
atory metabolism of swimming crab Portunus trituberculatus. Oxygen consumption rate, ammonia excre-
tion rate of juvenile(1.17 £0.03¢g) and adult (57.57 £ 1. 16g) crabs and activity of energy metabo-
lism enzymes, pyruvate kinase( PK) ,hexokinase( HK) and succinate dehydrogenase (SDH) in mus-
cle and liver of adult crab, were measured at 15°C ,18°C ,21°C ,24°C and 27°C. The results were as
follows ; with the increase of temperature, both oxygen consumption rate and ammonia excretion rate in-

creased significantly (P <0.05). Oxygen consumption rate of juvenile crab at various temperatures
and adult carb at 15 — 18°C and 21 —27°C had significant difference (P <0.05). Ammonia excretion
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rate of both juvenile and adult crabs had significant difference at 15 — 18°C and 21 - 27°C (P <
0.05). The ratio of oxygen to nitrogen (1.38 —3.02) demonstrated that the metabolic substrates of
crab P. trituberculatus was protein-dominant and it displayed a decreasing trend as the temperature in-
creased. Activity of PK in liver had an upward trend as temperature increased. However, activities of
PK and HK in muscle displayed a decreasing trend( P <0.05). Activity of SDH in liver increased as
temperature increased (P <0.05)and reached the highest level at 27°C. In summary,the rate of gly-
colysis increased in the liver of swimming crab, and a gradual decreasing glucose-utilizing capability in
muscle was observed. Activity of SDH in liver was enhanced as temperature increased (P <0.05),
which indicated a strengthed aerobic metabolism of swimming crab at high temperature.
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Table 1  Biological statistics of P. trituberculatus in the experiment

= SNITEIES Ui (LGRS
P. trituberculatus Carapace length( mm) Full carapace width( mm) Initial wet body weight( g)
JN % Adult crab 50.59 £0.54 99.58 £0.94 57.57 £1.16
2%  Juvenile crab 14.16 £0.11 27.46 £0. 15 1.17 £0.03
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Note : Initial weight is weighed after the surface of P. trituberculaius was softly wiped with tissue
1.3 FEERMARERNE

WEAE T TR B N YL 0 ) =M YL 24 b, PR (e Bl 16 TR A AR T TR S R R ORI E
SIS T FH B2 A5 250 ml HETE N (Z%8 ) F1 5000 ml K JGAR (0B ) , B2 4n NCE: 1 R = 4 &8 TE
TR ARG v, PR BB S 11, SEIOHT IS ANASA S, ML IRE SRR o AR 10 51 61 179 245 SR e DU o2 — TR BB AR SR
FHEE R A FEEIT AN 1.5 h,
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R R — il A
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Fig. 1 Effects of temperature on oxygen consumption rate and ammonia excretion rate of P. trituberculatus
FEAK n =5, B PR R I R38R 26 R 35 (P <0.05)

n =5, Different letters on curve mean significant difference( P <0.05)
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Table 2 The O : N ratio of P. trituberculatus at different temperatures

=PRI 15 JE Temperature( °C)
P. trituberculatus 15 18 21 24 27
% Adult crab 3.02 2.10 1.99 1.59 1.44
%1%  Juvenile crab 1.90 1.97 2.23 1.38 1.60
200
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Fig.2 The activity of PK in liver and muscle of

P. trituberculatus at different temperatures
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n =35, Different letters mean significant difference( P <0.05)

A, = e T IBE R SDH A R IR 98t B 55 HK MR, £ 15-27°CHl BEE [l Y, Bl i /) BT
BT 78 15°CIkBR/IME 78 27 Cik B R, 15 -24°C 2 [a], SDH 3% F1 728 Ak i B A K, 78 27°C IF 984K

Thim, 5 HABIREE A L, 2253 .2 (P <0.05)

501
w IR Liver
< 40t c ==l Muscle
g 1
on be
8
RS a0} il
o abe
el
M ab
j=s % 20 X
2
éﬂ) 10
0 ; .
15 18 21 24 21
1R ¥ Temperature('C)
B3 RS =R 1 I T JB e A LA HK 1 52

Fig.3 The activity of HK in liver and muscle

of P. trituberculatus at different temperatures

K4

50
o c w [T Liver
S 40 I ==l Muscle
4
o0 b
£ T
EQ 30
forg= abc
o2 b
al
2% 20
= a
=
J10f
0 - - - - -
15 18 21 24 27

1R ¥ Temperature('C)
T E X =M ¥ R IR HE ALY SDH. B 52 )
Fig.4 The activity of SDH in liver and muscle

of P. trituberculatus at different temperatures
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RRTEMENLE 15°C . I 4 AT ih, = Jehe FREILA th SDH B3 176 15 - 27°C IR B o PR A, B 19 1
TR - TR, R KT T SDH 3 378 (b B B AR A, 46 35 K P F o 90 22 5 (P >
0.05) , 1 S AR HE 4 21°C , 3 ) Rk gy 27°C .
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W5 2000)  AWFSELBT ARIRNEE T 408 OR (NR 15 7 U8, vl RERY i B2 TS B (R E 1) OR A
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