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Abstract: Orange-spotted Grouper (Epinephelus coioides) which inhabits subtropical and tropical areas, has
become a very popular species of marine teleost currently being cultured in China. Metabolic rate is the most
fundamental biological rate as it represents the rate of energy uptake, transformation and allocation. Oxygen
consumption is a widely studied indicator of metabolic rate, and measurement of oxygen consumption rate is
often used to examine energy utilization and stress in aquatic animals. The aim of the present study is to
investigate the effects of temperature (21°C, 24°C, 27°C, 30°C and 33°C), pH (6.5, 7.0, 7.5, 8.0 and 8.5) and
body wet weight (mean values:15.64 g, 35.80 g, 65.67 g and 95.93 g) on oxygen consumption rate (Mo,),
ammonia excretion rate (May) Of Orange-spotted Grouper juveniles cultured in low-salt water (salinity 12)
by the intermittent flow respirometry system with ecological methods in laboratory. Data were analyzed by
using the one-way ANOVA, followed by Ducan test. All analyses were performed with a significance level of
P < 0.05. The results showed that temperature strongly affected both Mg, and Myan. The Mg, and Myay
increased significantly (P < 0.05) with an increase in temperature from 21°C to 33°C (Table 1). The linear
equation between the Mo,, Myay and temperature (T) were established (Mo, = 6.0826T - 8.9704, R? = 0.9127;
Mran = 0.2248T - 0.7731, R? = 0.7792) (Fig. 2). Over the entire experimental temperature range (21 - 33°C),
the respiration temperature coefficient Qi and excretion temperature coefficient Qiq were 1.51, 1.54,
respectively, and the lowest values were found between 27 and 30°C. The optimal temperature for the
juvenile lied between 27 and 30°C (Table 2). Both Mg, and May Were significantly affected by pH (P < 0.05)
(Table 1), being increased first then decreased with pH increase. The relationship between Mg,, Myay and pH
was modeled by a quadratic equation (Mg, = - 15.241ApH2 + 234.98A,, -737.42, R?2=0.7888; Man =
- 1.1477A,* + 18.073A, - 65.369, R” = 0.7557) (Fig. 2). Both Mo, and Mqay decreased significantly with
increased body wet weight (P < 0.05) (Table 1), and their relationship with body wet weight (W) could be
represented by power equations (Mg, = 310.61W %72 R? = 0.8653; Mray = 9.9167W %223 R? = 0.8257).
The oxygen consumption (Ro,) and ammonia excretion (Rran) increased with increase in body mass, and
their relationship with body wet weight was modeled by power equations (Ro, = 0.3106W %8%28 R? = 0.9907;
Rran = 0.0099W %797 R? = 0.9863). The averages of oxygen-nitrogen ratio (O : N) at different temperatures,
pH values and body wet weights were 25.90, 28.65 and 28.19, respectively (Table 1), which indicated that
Orange-spotted Grouper juvenile cultured in low- salt water utilized protein-lipid dominated metabolism.

Key words: Orange-spotted Grouper, Epinephelus coioides; Oxygen consumption rate; Ammonia excretion

rate; Low-salt water
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(0.2 mol/L) FIESEALH (0.2 mol/L) Y,
Y4k AN pH SR FFIE pH 45 2F FHFE— )4
KA pH 11 (PHS-3C, i h 2 A s A KA R
AwD WoE pH fH, A F R
(HSS-100, ik # A S AR A R A\ il
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FD, EIRAY N, K5 9.01%, I 52.94%,
W 12.215, FlK% 14.51%, F£F4E 3.0%
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Fig. 1 The principle map of intermittent flow
respirometry
A WPIE: B fRFRAE: Co KA DL BRI B IEEAL:
F&HEk: GRSk O, SEESIAE.
A. Chamber; B. Recirc pump; C. Flush pump; D. Data collector; E.

Computer; F. Oxygen probe; G. Temperature probe; O. Ambient tank.
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131 SEREW WK IR 21T,
24°C. 27°C. 30°C J% 33°C 5 ANEJERLE, 4
BEEEIE 6 240 AR 7454444, pH 7.8
+0.23, HJF 122 £0.2, ghfafkHE (23.67 =
2.17) g, JGHESRIE (2 000 +200) Ix, ZKHfK
IR, (6.13 £0.32) mg/L. pH 256 Lkt
6.5. 7.0, 7.5. 8.0 }2 855/ pH B, HF
W5 6 £ s LABIASE N 1~ 4444, iR (29.5
+0.3) ‘C, #h/F 12.2 +0.2, 4htaikE (34.87 =
3.14) g, JGMEREE (2 000 +£200) Ix, KAk
AW RAE (6.03 £0.22) mg/L. A Sz 3t
T 4 MATERREE, 2hfREh (15.64 £0.49) g,
(35.80 +0.79) g. (65.67 +1.15) g Hl (95.93
+1.84) g, FEAEEEENGE 6 FEfh; HARIELN
T4AEN, pH 7.7 £0.23, #HF 12.2+0.2, i
f (295+0.3) C, JGIERE (2000 £200) IX,

I KA BSR4 (6.13 £0.32) mg/L.
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ZBAOFEAAEE o WPIR ARSI o B 2 £ FE A0,
RERCFEIN ] 13 ~ 19 min, ALHE /K A4 AZ #e IF A]
6 ~ 9 min, Y 5E W] 6 ~ 9 min, ZE4FIHA] 1 min.
1.3.3 HEFRUE HTIEHE RN KER
& RN ISP =ce=we S yredin B i Do) A dH i 20 aE w3
JK N ) e GRS 2R 2 205 ) AR 7K R ) s
ARFRSE) W 10 ml KR T2 &0
o B AN E R Test Kits 2 2R & (BT
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N R F [mglkg - h)], M A & &
[mal(kg -h)], W h&hfaiidE (ko).
1.4 Gt

oyt SPSS17.0 S v Ak AT 43 b, K
F One-way ANOVA 50 5« pH S AR E0)FE
AFFHR R AW WM, ] Ducan 5675
AT Z E LA, MR E ST HE AT ME £ 45
% (Mean £SD) &, P<0.05 J %R W35,

2 g3

21 BEXNSAaGgEARETZm

R ERIAEE T R A4 BEfagh e 5 AN SEIE
JERIIFEAE. RN R IR 1o W%
X B FER R R A B (P <
0.05), {HiFEX AR L EMALE (P >
0.05). I ERINGEE T Rty 47 B £ )yt FE AR R F
ARSI A W 20 BEERER T,
Rl A g KRR R R 2 BT
BIEAHRI M MBS R . 7SR

WP Quo AHEM Quo ¥IME 733124 1.51 1 1.54,
i HAE KR 27 ~ 30°CHHe/ (3 2).
2.2 pHXt4hfaseERERE M

KRR PRI A Bt fagh e 5 AN
pH FHFESE R Hra e g RILE 1. pH
X R R HFRRA B Em (P <
0.05), pH X4l A A L sg i {2 3% (P < 0.05).
SRR R IR A Bt gt RS R . HER
HK 5 pH FIMSHEILE 3. B pH 0 LT, &)
WA B FEA R HR R R L LTHE
R, BRI R
2.3 HENLARERETZm

RERAIET 4 A LR AR B Rl A BEfa %))t
AESECE . HERCRME 45 RILE 1. ARFEXT4)
OFEAR . HFRRIE B (P<0.05),
EX AR A RE (P>0.05).

MR AR A}ty A BE a4 (R AR SR
HA R SRR 4. BEAER L
Tt Rl AR R . AR ET

K1 REKETARLRAR A PFAN AR IR LR

Table 1 The comparision of oxygen consumption rate and ammonia excretion rate of Orange-spotted Grouper

juveniles at different experimental groups under low-salinity culture

PSSR BhiRE FEEE (mgl (kg -h) D HEZHE (mgl (kg -h) D AR
Factor Gradient Oxygen consumption rate Ammonia excretion rate O/ N ratio
21 116.38 +4.51° 3.94 +0.48° 2613 +1.21
24 144.17 +3.93" 4.89 +0.66" 26.21 +£1.53
ﬁfp;;fu)re 27 158.42 +6.91° 5.36 +0.55° 26.13 £1.32
30 172.54 +7.28" 5.85 £0.49° 26.00 £1.05
33 193.21 £5.57° 6.77 +0.41° 25.05 +0.61
6.5 144.50 +7.93 3.56 +0.18° 35.60 +1.00°
7.0 159.67 +5.56" 456 +0.44° 30.88 +1.29°
pH 75 170.46 £9.37° 6.10 +0.46° 24,50 +0.382
8.0 165.58 £7.25h° 5.63 £0.35° 25.84 +0.88°
8.5 157.46 +£6.52" 5.22 40.30° 26.43 +1.24°
15.64 +0.49 179.29 +£10.53° 5.59 £0.48" 28.09 +1.28
I (@ 35.80 £0.79 156.12 +8.08" 4.90 £0.27° 27.90 £1.10
Body wet weight 65.67 £1.15 135.29 +6.25° 4.20 +0.31° 28.28 £2.19
95.93 £1.84 126.54 +8.60° 3.89 +£0.26° 28.49 +2.16

TER S0, [FSEEE EhRE TR R A 2 7 (P<0.05),

At the same experimental group, data within the same column with different superscript are significantly different from each other at P < 0.05.
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Oxygen consumption rate [mg/(kg-h)]
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Fig. 2 Relationship between oxygen consumption rate (a), ammonia excretion rate (b) with temperature of

Orange-spotted Grouper juveniles under low-salinity environment (n = 6, P < 0.05)

K2 ANFREETRELAK R A B 4 £ e AR
AR BE R HL Quo
Table 2 Temperature coefficient Qy, values of
respiration and excretion of Orange-spotted Grouper
juveniles at different temperatures

under low-salinity culture

i FREL Quo

W e Temperature coefficient Q1o

Temperature I Respiration Mt Excretion
21~24 2.04 2.05
21~27 1.67 167
21~30 155 1.55
21~33 153 157
24~27 1.37 136
24~30 135 135
24~33 138 144
27~30 133 134
27~33 1.39 148
30~33 1.46 163

BRI AR AL, 70 0 PR S RO RN e PR AR R
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3 itk

3.1 IRBEXT R DA PR A R
AT, FEKKE BB
SEINBRRSEENT . WECBORR T, ARG B
SN S P YL Y S (L GRS B N PN TR
P PR AL ZA AN A B g i, AR BRAR T
W, FORRAER. R DRI T
EIE: PNV ¥ B UREE N B SR RN E R YR e
FBERR, R AR e, ShREH )R
AL, RUUHRERACHRBEAR, RIS R AHE
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®E
7
g 100 r
o
=
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= 50
© 6.0 6.5 7.0 7.5 8.0 8.5 9.0
T 8rb y=- L1477% + 18.073x - 65.369
g 41 R*=0.7557
2 g
E 6} °
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4 B S |
KE 4|
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5 3
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B3 (REAKGTRIFORALNERER (). HER (b) 5 pH FHXE (n=6, P<0.05)

Fig. 3 Relationship between oxygen consumption rate (a), ammonia excretion rate (b) with pH of Orange-spotted

Grouper juveniles under low-salinity environment (n = 6, P < 0.05)

RN (ENIZE 2011). fifitn (ZEhn)L%%
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fEZ 5. S5 5 el (Lateolabrax japonicus)
(VL#)% 2008). H Afigfifi (Anguilla japonica)
OFXFrEE 1999). SRR RS (424 245 2014)
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(RO EE S0 R 7, e e Rty Ay 0 3
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[T, 822 Na'™-K*-ATPase i 1) &btz 224k,
MR 8 25 I v, 28 TR i,
e AR 2 AN AR AL o TR 5 3R X
ity D )y e AU S A AR RN A 1
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U R Quo S A0 S AR A AR B S Y 3k
HEURFERAIICNE, H FH R 7 IR FE i
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(Spanopoulos-Hernandez et al. 2005). fEfa2%
AT 2R FESE L, M R R Bl L A —
SE U BE W ANE A T 1 R, AR
DL RGP AT 9B, Re iR s RIF RN
FaZ& (Dalvietal. 2009), BEAF Qo fH A A,
X R R FERE IS 2 e T
K (4225 2014), ASEIGS I, Rl
A9 B £ 4y £ Quo Y)fE N 1.51, HE Qloﬁﬂ
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Fig. 4 Relationship between oxygen consumption rate (a), ammonia excretion rate (b) with body wet weight of

Orange-spotted Grouper juvenile under low-salinity environment (n = 6, P < 0.05)
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Fig. 5 Relationship between oxygen consumption (a), ammonia excretion (b) with body wet weight of

Orange-spotted Grouper juvenile under low-salinity environment (n = 6, P < 0.05)
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1992, Gratumetal. 1998). AW LI, (KEh
JKARTR I Rb iy A B a4yt FE A i S AR T2 TR )
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