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Behavior, Survival and Blood Physiological Responses of
Red-spotted Grouper Epinephelus akaara, at
Different Water Temperature
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Gijang-eup, Gijang-gun, Busan 46083, Republic of Korea

Abstract - To determine the optimum water temperature (a temperature which minimizes metabolic
activities and stress in fish) for long distance transportation of red-spotted grouper (Epinephelus
akaara), by evaluating the behavior, survival and physiological and hematological responses to
variable water temperature conditions (9, 12, 15, 18 and 21°C) for 48 hours. Fish exposed to 9°C
died at 48 hours exposure, but those exposed to 12, 15, 18 and 21°C treatment groups all survived.
Fish in the 15, 18 and 21°C exposure groups exhibited normal swimming, while those exposed to
12°C were observed to be stationary at the bottom of the tank. The plasma cortisol and glucose
concentration were higher in fish exposed to 12°C than at other temperature conditions. The fish
in the 12 and 15°C groups had significantly higher hematocrit (Ht) and hemoglobin (Hb) than
those in the 18 and 21°C groups (P <0.05). Levels of aspartate aminotransferase (AST), NH3 and
osmolality showed a pattern similar to the levels of plasma cortisol, while alanine aminotransferase
(ALT) and total protein did not significantly vary among the experimental groups. These results
indicate that the optimum water temperature for long distance transportation of the red-spotted
grouper is 15°C.
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Fig. 1. The swimming behavior of red-spotted grouper Epinephelus akaara at different water temperature (A: 15, 18 and 21°C, B: 12°C)

during this experiment.
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Fig. 2. Plasma cortisol (A) and glucose (B) concentration of red-
spotted grouper Epinephelus akaara in different water
temperature at the conclusion of this experiment Data were
expressed as mean=* SEM (n=10). Different letters denote
significant difference among each group (P <0.05).
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Fig. 3. Hematocrit (A) and hemoglobin (B) concentration of red-
spotted grouper Epinephelus akaara in different water tem-
perature at the conclusion of this experiment. Data were
expressed as mean* SEM (n=10). Different letters denote
significant difference among each group (P <0.05).

21°Coll A ZH2} 17.6+0.9,20.0+3.0, 11.8+28ngmL ™' 2}
$-913H7 &=9THP <0.05, Fig. 2A).

B3 FFIAE FEHEDL upIVIA R, 12°CH7F oE
ARTEY FY5HA £ AL R Ut (P<0.05, Fig.
2B).

3.Ht ¥ Hb

12°C 2 15°CY] Ht: 247} 24.4+2.1,243422%2
18°C @ 21°CT9] 173426, 145+1.0%Ktt G514 =
(P <0.05, Fig. 3A). E3F, Hb: Hto} 22 #3}to] sie
< ¥} (Fig. 3B).

4.AST 9 ALT

P ASTE 12°C7} 522468 UL™'& 15,18 & 21°CH
9] 394+8.5,308+12.1 ¥ 158+40UL'Et} 4314
EUTH(P <005, Fig. 4A). 234 ALTOM = HAFE
ol3t zto] 2 Holx| ek9kth(P<0.05, Fig. 4B).
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Fig. 4. Plasma AST (A) and ALT (B) concentration of red-spotted
grouper Epinephelus akaara at different water temperature
at the conclusion of this experiment Data were expressed
as mean = SEM (n=10). Different letters denote significant
difference among each group (P <0.05).

Table 1. Plasma total protein, NH; and osmolality of the red-spot-
ted grouper Epinephelus akaara, at different temperatures

Water

temperature Total pr(_)ltein NH;_ 1 OsmolaliE}I/
©0) (gdL ) (ugdL ) (mmol kg )
12 22406 200.0+18.7°  419.0+403"
15 22403 19334355 340.0+269°
18 19404 1803+11.5°  3260%5.0°
21 24403 1555+16.0°  319.8+11.3"

Data were expressed as mean+ SEM (n=10). Different letters denote
significant difference among each group (P <0.05).

9, NH; R 472 5k

A W F9Rde AP 1 A 2olg HolA
ookt Iy 12°CH9] NH; ¥ AFZ X 12°CT9
A z¥z} 290.0+18.7 pgdL™", 419.0+40.3 mmol kg ' &
21°CT9] 15554160 ugdL™, 319.8+11.3 mmol kg™ 2.t}
$-918H4 E9FTH(P <0.05, Table 1).
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