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iR Xt TSR YR A Y R0
WE, RER, ANE, THW

(TR WL v ) LARE mU S0 =, WL 790 315211)

FEE: A BB AR AG WS TR ILHEAEYT (Lateolabrax japonicus) WHEFEFEFFER RN M, KRR
MY 60 B, B (221.7+£17.4)g. TE 10 'C.15 °C.20 C.25 THI 30 CHEE T, 47 T HHE E AR M
ALFHE, JPET R (AQ) 4r BRI T & B it Ak Hofdl J p A (ENE) . #5500, (1) S SR E SR e
It B F = 4 Duncan VA2 E L, IFAREZ M ERFZF (P<0.05); 2) M 30 CTHHE 2 EKE 10 CHIY
9 7, AIEAHEE ENE) SAREARESEEMLEIEE 10 T 0.06% ETFE 30 ‘CHT 0.55%, W& A FRtae
BILE X ERER B = i T 9 £, TR T 4.5 15, &/ (AQ) IUIR = T1a 1 &%, 2 5 ae M g i & fe B R4
FILLE A 11.84% EFEE 23.00% . Rk, PLURAESS [ RE B THFE = 2 2 A e i A KL S48 4L (3) 0, B A1k ir e
AR R L FE E R R B B E EURTE, 20~25 CIF, Q)0 B/, BNE T IR B e il A KR . [ E

K2R, 2008, 15 (3) : 500-505]

SRR fE0; UL RAL: HFEE R B WIRAH
XEHRS: 1005-8737-(2008) 03-0500-06

HESES: S%6 SCERERIARG: A

185 (Lateolabrax japonicus) 14 # -t B &5, &5
1%, @87 H (Perciformes) , i £} (Serranidae) ,
168 j@ (Lateolabrax) . H %50 Am T [H 5 1
HARAT I, &P . S ki s XU A&
PR, IE PR, BT RN T F H S,
EHE N TFRA R R IR, JULUHT. a1, B =4k
B, Ol K MR AN EER Az —. 3
ARG R IG R E et REE RS A KN T
BRI BT MR R T 5 asoR

AR AR SR AR e E AR
U7 T FORITFU M AN 22 L T 5 LR A 6 i
LB 25 B2 0 A 20 0 4y ) Sk G I 98 AR Ak Fi b K T
BT T HrrgT O

W 5 B X I RS Qe B R T AR
A P LA R i 38 0 el AR ) ) o e 7= A, TE R 5
£ 25 £ KRR AT ) 9 DXHE RO B A DL T
I, ST IR TR SR AR HE =K, B T T
FRIEAN TR X R B HE O .

BT B AR KR BA 2R 15 ARk, 0 28 T e A R
WEhdt B B AR . W5 A e A 2 A B
T B A A R 2, R I s e A 2R T

W HE B - 2007-09-24; #8iT B : 2007-11-30.

XTHFE R AFE R R LR . AN R R AL T A
[ 2B BEAR AR R A #28, O0HE B B B T 52 BE 0 A
[, & B 77 AR E 2 . DL R 28 22 THI
SRl A B I8, AE LR T B e &
BEATAR N (18 77, BE R w0 B A A HEE R A
FEAFE M R AR AL 1Y, AR SR B AT
I B DL A TR B £ A R B R A R R ) AR
3o BARCAN TR B HF 2 R B FE =R B2, 93 #
iR E e AR Ol thes RORT AL
B R M2 A R T AR R R P R AR R LA R
I R FRAEH I ) A A1 S AR (R AR

1 #MREEE

1.1 L &ERERYIL

SLAG T 2006 F 11 AR E THETTS
BTG i AR R s T 3k, O L AE A R A, 3L
60 J&. 5= W /KIBIMLE TR 4 J, &5 H A A
SRIKIR 18~10 °C, R 1 VR $5 B 5 iy f B, K
12, S25R0 1 BB KIR SN, 43 5 b, it
12 B, I8 FE2 IV E N 10 °C .15 °C.20 'C.25 CHI
30 °C, FH 500 W ik HE AR 8 il KR, B H R TR
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FEANF 2 °Co SEERHET 2 d YUHRASBAE , SR 41k
PLERE 5 RBYLRE 00 1EH AR T L, st
B iE 221.74174)¢.
1.2 SEIGHAK

H R K UUIE 6 & — /b 38, 575 26, pH
8.16~8.25.
1.3 LGRS

ARSI SR A A I K B PR S R R
CCHE D, PR =AU 6L, REANE G R E
300~500 g, HARUE AL FAEX # IR . WEIR =R
I — AN HE K O, 1 B AT e 8] A — v, A
i A RE SRR, PR R — A
H /K O T ok PR 5 PR /K 98 B R K 1 B LA
B R 0 S AT T R AT S N A
FCRFEN, W AE I E BOKFEA . PPIR 32
FE— AR KA A
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A: BAE KA B: EAMG; C: EIRKIG; D: M E; E: 47K
B F: KIR: G 47K He IS 1 B RAZHE, ). IFIRE; K.
FTEPRE; L F#H & M: #KE; N dUKRE; O: EUKIEI P
TR ET; Q: BRI AN R: HIRFEHIK
Fig. 1 Self-made instrument of close respiration

A: High-order constant pressure water tank; B: Reservoir; C:
Conatant-temperature water tank; D: Overflow pipe; E: Water pipe; F:
Water pump; G: Feedwater pipe; H: Heat excellent; I: Heat exchanger
tube; J: Respiratory chamber; K: Blank respiratory chamber; L:
Sealed cap; M: Admitting pipe; N: Outlet pipe; O: Water sample
bottle of Oxygen; P: Throttle and flowmeter; Q: Collect water cup of

ammonia; R: Conatant-temperature controller

1.4 EIigt

PR KB 4 B E 8 10 'CL15 °CL20 C.
25 CH130 C 5A LR E 4. KAl iR A 9k
M5 BYVRAEET 5 5 SN S AR E P, 1 A2 A

xR, 6 ANIPIR E R E T —AMERK B A R EF
T IS, 1R SE I B AR SR, B R = R
FEEHIE 400 mL/min, LRI IE I 5 b 3 S0 v
>70% . N 2d 5, B2 h BUKEEN 2 3 AR
RAEIRE, LM E 12 k. L4 RN Ak i &,
R 0.1 g.
1.5 WESSWHE

AR EM E: H v MAC-1000 15 48 2 /K i 43
B ASCGEEA T 7

WA W E: ) Winkler & 3k (E b
GB12763.4) A7 .
1.6 HESHRITERE

(1) FH % (0C) =% (TAN) WitH:

OCI[mg(0,)*kg 'sh '1=(C-C,) V /W

TAN[mg (NH,) *kg 'sh™'1=( C,~C ) V /W

SR € O PR K R R R
(mg/L) 2% NH, "HIIRIE (mg/L) 5 C, [l —H %524
DRI % K AR AEIRE (mg/L) B NH, vk 1
(mg/L); V AKIRIERE (Lh); W oAfiEFRE ke .

) Z (AQ) =& % / FEEE

(3) EAFRMERE L] = AQ /0.33X100%[ £
KR E WA E O ARG R
(AQ) 4033, |

(4) BERE 0= RYR) "/ (t,1)), R, FI R, 5
Tt A0 IR PR R R R R
1.7 HURGIT o

ARG B P SPSS # 4t , % P Duncan X
BT AR AT I A I 2 ) 22 e B

2 ERESH

21 ARBRETNEEYHHSESKEE

W SHEEHFR R AR KANE 1.E
2 FE 2~4. SEK 4 RE R, £ 10~30 CHRRJE T,
PUERAE 5 i HE 2 22 AR 1024 [(0.718£0.080) ~(6.294
+0.195) Imgekg '*h ™', #& & E F b A [(18.412+
1.775)~(82.91443.855) Imgekg 'h ', H & & Ml #&
ARSI FERE N ST S 76 24 h SEE T &R
FE 40 P HE S 2 RURE S 2R U Bl 4%, AR ARIELEE R B A
X EEZW%, 4 Duncan 2 ER K, IR Z 1) %
SR (P<0.05) -

AR R SRR, R 2 K E 4
AT, 75 10~25 CZ A, HER MR E LT 25
PRSI0, BNEL A BT 5 CHEE E L1 A0 0.8 mge
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o KR 2 B15%

kg 'sh', #E A R MM N4 11~14 mgekg '*h ;s B
30 CAHmEs R I T Bk A, IR Z 25 C
B 2~3 fi%.

ST, HFRE 4,) SREZRE SRR
R RO R T R s (B3), Bl 2

H: A,=0.009 3¢ (R*=0.984 1, P<0.01) ; ¥E5.% (0)
HEEWEZ HERABRERR (ES, G
Fi: 0=0927 6/ *(R* = 09871, P<0.01) . LLEH
FiRERIRIR AT R, R R IR EON TR R E 1 IR
H, U BRI HE R A K T R R A

F1 ARBETISTZYNHESE X . SRREGRHEELS

Tab.1 Ammonia excretion rate, oxygen consumption rate, AQ (specific dynamic action) values and proportion of energy

supply of protein at different temperatures in Lateolabrax japonica X+SD
yE N
T H Ttem 1 /'C Temperature
10 15 20 25 30
K& /g Fish weight 226.78+847  212.57+21.57 24047£22.67 224.14+£14.68 237.81%+11.58

HEFE / (mgekg *h )
Ammonia Excretion rate
FEEE /(mgekgsh )
Oxygen consumption rate
W AQ

|H LR /%

Proportion of energy supply of protein

0.718£0.080°  1.541£0.138"  2.36740.129° 3.435+0.118"  6.294+0.195"

18.412£.775°  32.7194.948"  43.655+£.241° 55.7254+.439"  82.914+ 855

0.039+0.0018  0.047%+0.0018  0.054%+0.0027  0.062+£0.0024  0.076+0.0035

11.84 14.27 16.43 18.68 23.00

7. KA Duncan R EWMEREE: n=5, £F LIrFHARERTAEEEER (P<0.05) .

Note: Duncan’s multiple range test; Within a row, values with the same superscript are not significantly different at P <0.05.

100 —— 10°C—3~15°C —A—20C —w—25C ——30°C

oo —O—loT ——15C —_—20C =
~ —0—25C ——30C = §
‘570 B
] [
T E 6.0 »E
"ep = s ©
f) 20 X
s x 4.0 E3
\E £3.0 A qo::z
S § 2.0 Fg
l%i <0 ¥
0-0 6 012 14 16 18 20 22 2 00> 4 6 8 10 12 14 16 18 20 22 24
0 2 4 6 8 10 12 14 16 18 20 22 24 = ss =
K @] /h Time I W] /h Time
2 AFENEE TSRS R E 4 AFHEE TUURAES AR
Fig.2 Ammonia excretion rate under different temperature of Fig4 Oxygen consumption rate under different temperature
starved Lateolabrax japonicu of starved Lateolabrax japonicu
100.000 -
7.000 = 90.000 -
T_ . 6.000f S = § 80.000 3
TE "2 70000}
T, B 000r #E 60000}
< .
7 % 4.000F w5 50.000f
- = ; 40.000
£ 3.000f o g vy
W £ =0.009 35" U= 30.000 084
B £ 2.000F Y < —
wE R=0.984 1 E 8 20000k e (1.3297867)(1
= 1.000F 10.000 -0
0-000 1 1 1 1 1 1 ] 0-000 1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
&) /‘C Temperature /% C Temperature
3 TR SRR 5 RTINS R
Fig.3 Relationship between average ammonia excretion rate Fig.5 Relationship between average oxygen consumption rate
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22 BRENMVEZRGANREHEEEEESRHE
BEHI R MEl

A S G R T K PR ) PR 3R B (AR K
2 JUhE B SR B B A AR R R B R
8096 MY (L Ag), AT LA H 4K B PR 3R HE I
R, TS BT 7 YR EHEIER (ENE) o Jf H 8
PR AT E A A BN 16.28%, Al LLHER

WAEHTEANFRE T 24 h BHERE S AREA R
Ebfl (22). MFE 1 HIZE 2 aT40, YLAE b 1 & i
(AQ) BHIR B b =, TS B0 A e
Eb {5 F 11.84 % 14 0 4 23.00 % ; [AII, ik G R
T AR O AT HE I e B AR R AT A
P A R B S RO K, HE A FUR R R
K 0.063% T3] 0.552%-

®2 NEEYNERHEERANTL

Tab. 2 Excreting rate of endogenous nitrogen of starved Lateolabrax japonicus

I H Ttem

#1FE /'C Temperature

10

15 20 25 30

K E /g Fish weight
HEF /(mgekg '*h ™)

. . 0.7180.080

Ammonia excretion rate
ZHEMZ / (maekg 'sh’!

JREFRILR J(metkg <h) 0.1800.020
Urea excretion rate
P RE P HEE /Img(N) «kg'*h™] 3.676
Average nitrogen excreting rate of each day ’
SRR A RS /[mg(N) < kg 'sh )
Nitrogen excreting rate of every day of unit 16.211
weight
PIEAFE B / (geind ) 36,468
Average protein content ’
ARHA/ A EARERE /%
Nitrogen excreting of every day/ protein 0.063

nitrogen content

226.78+8.47 212.57+21.57 240.47+22.67 224.14+14.68 237.81+11.58

1.5414+0.138  2.36740.129 3.435+0.118  6.29440.195

0.385£0.047 0.592+0.032 0.859%0.029  1.574%0.043
7.396 12.851 17.383 33.794
34.793 53.442 77.555 142.106
34.183 38.670 36.044 38.242
0.135 0.208 0.301 0.552

3 itig
3.1 AERE RSB AENES

WA RBIREY), KA RN R AR
B2 e (P U I P T 5 ) LA AU A S g T )
R R AFEA R A B L B EY,
Lt R EREAETRENARHFERIFER
RS2 LG B R T i A M, R A SR
ARG ) — M as . R 145 EM, 1
Bt NG Sh, AL T LR B A6 e i O A H
PR E NN 2 E X S, B
HHZ F A [(0.71840.080) ~(6.29440.195) Imge
kg 'eh Z [0 A Ak, 5K IR IF 67 U (Paralichys
olivaceus) 1 HF 57 4.11 mgekg 'sh™' A% W #] %5 % =5
75 il "7 (Silurus nendionalis) W57 1.83~9.23 mge
kg 'sh! TR HI4E R R

YR T, fTR T B 5 1 R8240 BC LA
N B2, DL ARV A BEVE A KT IR A

XPRAE, Rk, AR AN IR A Rt A AR
AR AR, HACEK L 24840 " [ 2 &
Bl 4 B A HE R AR A B UE 58 T aX — 4
1w BYRAG IHF R Z BE KT ERREKE,
TEE AR EIEE B e HZE RN [(1.06E
0.13)~(4.8440.30) Imgekg 'sh™", YL 1k 1 &% 1 HF &
B IEE RN 30% 72 4.

ASEE T, TR S A AR I, 5
E oy R HERE 0 LG G 0, AT S B HEM 2T 5
MFE 1 AL, BEIRFE B 10°C _ETF 5 30°C, /il 30°C
B A R R R AR IR 10°CHYAYIT 9 £, AR S 24 i
TRA 45 %5, HEER (AQ g/ T 1 f%, M
0.039 34 42 0.076, & /N F 58 4 B & A 5 A re B
1) AQ ff 0.33, I AE BT FE VLR & T E ZReE Y
JR 2 MR i oK A&, 85 A B BE B0 o
gy IXRBHIR ST ST e = TR R B, AR
Wl T, B2 54t & A R E{ s 11.84%
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5%

A 23.00%, HE 1A IR K IR AR RE SR )
(3 INfE 2. X URIA B (1 R A AR B BAR R
o P B, B RS T E AR R R A AR
Ak I RE 11 B0 A5 FESE 389 Jn, T A2 LAk 38 T (2R 1 R
AT AP 720 RIE THEA. X—iRg R
53k [17-19] ML s e — 20 YR A e ss
() BE BT FE 2 L2 R AR W A B K Ab S Rt
3.2 REXNELYIEARIERRIEEE

R O [EMARA0 AT LA SRR IR B X AT
WA RE RIS, O {E B R, P 6T L 5% ) 20 1 1 e
Ko HFE1VHEERE 3 M O, 15, RERIL, %5
JE B ECR I O, HW B THEECEN 0, 18,
X 5 Kieffer™ 25 % 1, & 6 1) & HE M 1 0,

AR 5~15 'CZ 18k 1.4~2.9, B F A4S 0, 11
1.3~1.5; LA 0 1 45 ) o 77 i (i 9T 17, 12~17 °C
B, & B HEM R 0, 16 (2.86) ETHA O, i
(2.32) W& RAHF, 5—RA K SRR R R T
SR U P L T B — B IR R 3
LR . 7E 20~25 'CHF, Q) B/, M HEZ A
FEAFR MR &N 1 10~15 CH, 0, &K,
Hpman g S T 25~30 °C K& R B, X EIE
T AEHT B BOE A KR R 2025 °C, RIFHHAF & —
€2 O, (1R B A v T o Ui B A ) L
T 30°C O AL B A A7 1) L PRIELRE, # 0,0 1E X
HETET 2 FHE 4 9 30°C I HER R AR A R 1
BEER A VLR T IX— 5.

3 UUBRAS TRy HERMESEN 0, BEILE

Tab.3 Q,,values of ammonia excretion rate and oxygen consumption rate in Lateolabrax japonicu

RE/C HREFEN Oy FEEEH) O
Temperature 0,y values of ammonia excretion rate 0,y values of oxygen consumption rate
10~15 4.602 3.158
15~20 2.359 1.780
20~25 2.106 1.629
25~30 3.356 2.214

33 NRGEHHESaREARMERXR

Brett 2 ' 32 (0 F 4 1 9L 68 O A 2
IR PR M (ENE) 8T 97 07 3%, #E P —
O AE N B A R TR . B2
ATEN, e A B HEE AT 16.211~142.106 mg (N)
kg 'sh', S P BT R IR A T 8 A HE I R
25.32~184.13 mg (N) kg 'sh™" %5 FAH S, (BB B =
T HAEF 67 P fRT 54 H 10.76~34.64 mg (N) «
kg 'sh, 3K K BT O B8 B TSR AR M A 2K T
Bl & AR D, P DL YR ZHE M (ENE) 524K
T 5 0 J8 T XA PR A f 2, 7 AR AL T DLk AR
A BT B 55 B Ab 3T S £, ALk, LA OF 6T TR
HFAEE Z M Ee = H T 4R R GG sl XA b
Z 5 FEUER EABIKFIE . fR 6T R A
it (ENE) 5 8 A& A= 0 kg B 10°C B 1)
0.063 % I+ 2 30°CH I 0.552%, % B8R A )R ft A
{18 £ %o L BBV P T e 3 0 T3 9 %, R R B
JRIEFEEESE & T 9 fi5. BHUb Al DAHEM: TE6 4
TR FR B A LA im o T S a8, fE95
AP, KRR T 10°C DL I, SEEURE K I (A
] BT 29 TRDARI T AN 52 M) 7= 5 1 A2 = S it el 2 T
F T AE8X— 2R .
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Effects of water temperature on metabolizability of starved Lateolabrax japonicus

SHEN Qin, XU Shan-liang, WANG Dan-li, YAN xiao-jun
{College of life Science and Biotechnology, Ningbo University, Ningbo 315211, China)

Abstract: The experiment was conducted to evaluate the effect of water temperature on ammonia excretion rate
and oxygen consumption rate of starved Lateolabrax japonicus with body weight of (221.74+17.4) g by a self-
made closed respiration instrument. At water temperatures of 10 'C, 15 °C,20 ‘C,25 °C and 30 C, we analysed
the changing regulation of ammonia excretion and oxygen consumption rate , and discussed the proportion
of protein which provide energy and endogenous nitrogen excretion (ENE)through analysing AQ (specific
dynamic action) . The results showed that: (1) Ammonia excretion rate and oxygen consumption rate increased
with rising of temperature; the effects of the temperature were significant for both of them (P<0.05). (2) The
ammonia excretion rate at 30 ‘C was about 9 times higher than the ammonia excretion rate at 10 ‘C . The
proportion of endogenous nitrogen excretion (ENE) taking the containing nitrogen of body protein raised
from 0.06% (10°C ) t0 0.55%(30°C ), which indicated that the absolute value of the protein's energy supply was
increased by 9 times with the increasing temperature; the oxygen consumption rate was increased by 4.5 times;
the AQ was only increased by 1 time; the proportion of protein participating in energy supply raised from 11.84%
to 23.00%. The energy consumption of starved Lateolabrax japonicus was mainly offered by fat and carbohydrate.
(3) The change of O, value proved that ammonia excretion rate was more sensitive than oxygen consumption rate
to temperature. Q,, was minimum at 20-25 C, and confirmed this temperature was optimum to growth of
Lateolabrax japonicus.[Journal of Fishery Sciences of China, 2008, 15 (3) : 500-505]

Key words: Lateolabrax japonicus; starvation ; temperatures; ammonia excretion rate; oxygen consumption
rate; AQ; endogenous nitrogen excretion
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