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Comparison of Oxygen Consumption in
Black Porgy Acclimated and Reared in

Seawater and Freshwater

Hong Je Cho

Department of Aquaculture, Graduate School of Industry,
Pukyong National University,
Busan 608-737, Korea

Abstract

Comparison of oxygen consumption (OC) and blood physiological

variables between black porgy, Acanthopagrus schlegeli reared in seawater

(SW) and freshwater (FW) were performed at a closed water flowing
system with a respiratory chamber.

Fish specimens acclimated and reared in separated indoor recirculation
tanks with SW and FW were taken two groups of small (24.0-54.8 g in
BW) and large (108.7-238.8 g in BW) fish.

OCs in both fish reared in SW and FW showed the clear circadian

rhythm, that is high in day time and low in night time, in accordance



with light and dark cycle, but the OC of black porgy reared in FW
increased above two times of that reared in SW with increase of water
temperature. Time showing the lowest OC during a day was slightly
different between the fish reared in SW and FW; one long peak time
(22:00-03:00) in fish reared in SW, and two short peak time (23:00-01:00 and
07:00) in fish reared in FW, while the time showing the highest OC during
a day was 10:00 in both fish reared in SW and FW. The active OCs of
black porgy reared in SW and FW at 20C were 219.8 mg O:/kg/hr and
3495 mg Oz/kg/hr in small group (47.6-54.8 g), and 144.7 mg O;/kg/hr
and 3169 mg O:/kg/hr in large group (200.0-210.0 g), respectively. The
resting OCs of the fish reared in SW and FW at 20C were 130.5 mg
Oy/kg/hr and 270.6 mg O»/kg/hr in small group, and 93.4 mg O/kg/hr
and 2245 mg O/kg/hr in large group, respectively.

Black porgy reared in SW revealed the higher ventilation rate than that
in FW, inversely, the fish reared in SW showed a lower OC per breath
than that in FW having a deeper breath than in reared SW. No significant
difference in plasma cortisol level was found between the fish reared in
SW and FW, but the plasma glucose and hemoglobin concentrations in fish
reared in FW were higher than those in SW.

These results indicate that a higher OC might be required of the fish
reared in FW subsequent to a higher pressure on osmoregulation compared

with fish reared in SW.
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FEe Az MAFE AAstd 9 650~700 mLZ 3t 23 E
ol 22 89 53 RAAS HEANRY ARTEAA AsE g0
(Table 2).
Table 2. Water quality in each experiment
Experiment fish Small fish Large fish
Reared in Seawater  Freshwater Seawater  Freshwater
Ammonia (mg/L) 0.672+0.021 0.898+0.021 0.704+0.051 0.883+0.009
Nitrite (mg/L) 0.037+0.002 0.043+0.003 0.048+0.016 0.043+0.008
Nitrate (mg/L) 91+0.3 35.6+2.2 9.3+0.5 33.3+3.2
Hardness (mg/L) 5500.0+30.0 276.7+29  5540.0+17.3 240.0+5.0

Conductivity (ms/cm)  38.0+0.5  0.478+0.002 38.8+0.4  0.481+0.006

G5ot oA A ZAFY AAaARE BuE] st ARES F
2 e 354G /Y- FEFY JAFEA 1 -0, FFH, 2224 <8
4Z(JS-WBP-170RP, Johnsam Co., Bucheon, Korea), Multichannel
Monitering Systems for Dissolved Oxygen and Other Parameters

(OxyGuard 6, OxyGuard International A/S, Birkerd, Denmark)Z 43 % ]
1.
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daog 74zh dAdste A8y 5 AA=HA Aok 2 el
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A FohFig. 1).
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' WB & FU

PC
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Fig. 1. Schematic diagram of oxygen consumption measuring system. Solid
and open arrows indicate circulating and overflow water, expectively.

AS: air supply, FU: filtering unit, IW: inlet water, OS: oxygen sensor,
OW: outlet water, P: pump, PC: personal computer, RC: respiratory
chamber, TS: temperature sensor, WB: water bath, WR I and II: water

reservior | and II.
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cortisol &%+ Donaldson (1981)¢] *AFA S ZAH (RIA)] w2} cortisol RIA
kit (DSL, USA)2 @913 x| Ao FPHoz BHgaes Frg

<, Hewlett Packard Gamma Counter (Cobra II 5010, Packard Co., USA)

2 Z2As9n 8% FF3IA Na, K 2 C 559 24L 9sto A3st
AF A 7](Advid 1650, JEOL Co., Japan)E Alg3tch & M52 ==
microosmometer (3MO plus, Advanced Instruments Inc., USA)Z 435}
o yo 2] dfo] digted= Ad HEo| AHsdAEA7(Excell 500, USA)E
Abg-stey, Ao g HEFL-8F(hematocrit, Ht), A3 4 (red blood cell,
RBC), &4 A% % (hemoglobin, Hb)E #213}c}.

o

l

&3t} o AFY AFAAHFOCW)#H 58T AL BEHOCh2Z AlLkst

HAEY AasH Y ANS FUT EENLTFR FEF oo

G A FT T A4 (OCw, mg Ovkg/h)
OCw = {(Ci ~ Co)xFEFx60}/W

3 AaAaH#F (OCb, mg Oybreath/kg)

Ml

OCb = {(C1 = Co)xFx60}/(WxRx60)

(N

Ci= fY4 8& A& mg/l), Co = FFF &F FA23H(mg/2),

F = §%(¢/min), W = 4AFFH(ke), R = 5F5No./min)



6. A A

2t APEFAERYH doJR A Aol §YA {FF= SPSS-5A #71X
(version 10.0)9 ©J3+ ANOVA % Duncan’s multiple rang test® 7343
ot
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1. Ak 4v] AdFEF
Aot gl AFSS BAE 20S)Y del(L)E Agstel £ 15T
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3

Z73 A7, Fig. 2014 B upe} go] BE 279 AddA H7le 478
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OXYGEN CONSUMPTION (mg O2/kg/h)

Fig.
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Fez7A9 15T = 0.0480 mg O/ kg/breath o] =Hl, 20T =
0.0558 mg O,/kg/breathZ ol thr}, 25T oA & 0.0541 mg O./kg/breath
Z 238 ol ¥ TFTE 22 FHAYA #AE HERA fdd 2
HU} GgolA ALSE A E9 A4S, 15T A 0.0497 mg Oz/kg/breath, 2
0C 0.0504 mg O:/kg/breath, 25°C 0.0558 mg O:/kg/breath® Fo}x £
FFso $AE 4437 BAS e,

S, oA ARSS A E tiololAMle 15TA = 0.0280 mg Ox/kg/

breath, 20C | A= 0.0320 mg O,/kg/breath, 25T 4= 0.0438 mg Os/kg/
breath2 4=20] A5y &7 FFG AtadbvlFo] Fobx 9 aFF9 2
o AA3A BAZ et a2y gadA ARSS s dlojs 15Tl
AE 0.0905 mg Oo/kg/breath@=dl, 20T ME 232 0.079% mg Ou/kg/
breath2 Yol AT}, 25T oM E thA] 0.0902 mg O /kg/breathg ol 2
A3 A A= bR skt
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Fig. 5. Ventilation rate in black porgy, Acanthopagrus schlegeli reared in

seawater and freshwater under water temperature conditions of 1

5C, 20C and 25C. Numerals in the figure indicate the slope and

value of R’ respectively.
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OXYGEN CONSUMPTION (mg O/kg/breath)

Fig. 5.
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v, 1 &

2AES Hol HFHF Aol vlYA|= Al7H(gastric evacuation time) &, A
3E8 AIZ+e wEA dx o), 2B, Sebastes schlegeli®] Zho] Hl 9
= Al7be] 21A17H(Myeong, 1999)1S mais] B o), 2AES zm B ]
sl o] Be MAE Aude BF Aol HE oFol=Z(Kim et al, 1995) #
ol HI¥JAE AlZte] HE #HS Ao FHEH IHERZ £ A7 Ze 4
FollA AEolE 1AL & T AhaH AEFE SHIULEE, AR
HH 2 Al A8%e AAHE A9

Gardner and King (1923)2 ojf = dutz oz HA 2= YoM FL9]

el wlest Aradnge]l FUA T ot ol F we dATelA e
A7} ©25Y2, Wi and Chang (1976) SA] 2&olo] F&(WT)} 2bAa
AHFHOC)Y A= OC A AFE dedd
sttt 2 AFedM T sl gaodM AR AEdE B, a2 ds el
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