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Abstract: Hybrid grouper (Epinephelus fuscoguttatus % X E. lanceolatus &) (mean weight
25.7+3.5g, mean length 11.2+0.9 cm) were exposed to different ammonia concentrations
of 0, 5, 10, 20, and 40 mg L' for 96 hours. The hematological hematocrit and hemoglobin
parameters of the hybrid grouper were significantly decreased by 20 mg L' ammonia
exposure. In the organic plasma components, calcium was significantly decreased,
whereas there was no change in magnesium. In the organic plasma components, the
glucose and cholesterol values of the hybrid grouper were significantly increased by
ammonia exposure. In the enzymatic plasma components, the ALP (Alkaline phosphatase)
value of the hybrid grouper was also significantly increased by ammonia exposure.
The results of this study demonstrate that acute ammonia exposure to hybrid grouper
induced changes in hematological parameters and plasma components. Therefore, acute
ammonia exposure over 20 mg L™ appears to be toxic to hybrid grouper and the results
can be used as a major indicator in breeding hybrid grouper.
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Table 1. The chemical components of seawater and experimental
conditions used in the experiments

[tem Value
Temperature (°C) 25.0+0.5
pH 8.14+0.1
Salinity (%o) 33.6£0.1
Dissolved Oxygen (mg L™ 74+0.3
Ammonia (mg L") 0.13+0.04
Nitrite (mg L™") 0.07+0.02
Nitrate (mg L") 0.5+0.1

Ammonia tolerance limits in hybrid grouper
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Table 17} Zth 9FR Yo =8 NH,Cl (Sigma Chemical,
St. Louis, MO, USA)2 AH-8-5to] =Y H 20,000mg L™
S A xS H, 24 %00 0,5,10,20,40mg L' 9] SEZ F
Jo = 96X e ES ST AR 2 s7H (1001
Frx)ol 7+ FeA7HE evtd A F 3omtElE A F
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O] AA| dRUot k= dRYot EA48 7] E (Merck &
Co,, Inc., USA) S ©]-85}9] 24, 48, 72, 96417t 2k =45
ST (Table 2).

Table 2. Analyzed waterborne chromium concentration (mg L™") from each source

Ammonia concentration (mg L")

Ammonia concentrations Control
Measured ammonia concentrations 0.12

5 10 20 40
541 10.6 19.9 42.9
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Fig. 1. Hematological parameters, such as hematocrit and hemoglobin, of hybrid grouper (Epinephelus fuscoguttatus @ X E. lanceolatus
o) exposed to different concentrations of waterborne ammonia for 96 hours. Values with different superscripts are significantly different

(p<0.05), as determined by Tukey’s multiple range test.

QHaUo} e 96A|7F %, Helshy 242 Slaf AL
A ST DAL oot (Sigma Chemical, St. Louis, MO,
Usa) AelEl #4712 o)89) AF 7, 54 HE7 44
(Hematocrit) ¥t %2251 (Hemoglobin)< =753 Th.
AT 842 AT P2 EH-S Y 0o], Microhematocrit
centrifuge (VS-12000, Vision Scientific Co., Ltd., Korea) 1| 4]
12,000 rpm, 1027F YA E 2] & Micro-hematocrit readers
o]-gsto] ST sl = A= /& kit (Asan
Pharm. Co., Ltd., Korea) & 0]-85}oq Cyan-methemoglobin
o g stk

:lLﬂ-ﬁ-Q Xylidyl blue-T'H el whe}t /-8 kit (Asan Pharm
0., Ltd., Korea) & ©|-&5to] SA5IATE 84 7|22
2 ZFF32(Glucose), ZHAHIE (Cholesterol) & ZF T
HH ] (Total protem)“ =459t @2 GOD/PODH,
ZY A E2 HAY, & -2 BiuretHofl 25 /\]Tﬂr
=31 Q= Y38 kit (Asan Pharm. Co., Ltd., Korea) &
ottt @ E4EAH O 2 ALP (Alkaline phosphatase) =
Z23}9t}. ALPE= King-KingH 22 500 nmol Al QA&
kit (Asan Pharm. Co., Ltd., Korea) & ©]-8-51] 24514t}

42 ©2020. Korean Society of Environmental Biology.

= o|FolHtt A
e SpSS BA =2
A A1

Fo4o]

) 2 Alo] g A4 $

ANOVA testE
Tukey’s multiple range testS &l p<0.05Y
e Aoz TSI,

h)
ic]

AU} 96417t e Zo] whE chehHute] o] o
Hsh= Fig. 16 e gleh dEUot LeZof oh2
Huke] YT 822 dEYot 20mg L olA] &

ta7b BERStH(p<0.05). SHATE Th2 7kl e &

st U] orght. b iute] SRR Rle ¢

Huof 20mg L9 fEUo} lLeZof o5 §-o4 Far

LERLTH(p <0.05).

oo oo Lo

o lo T
ﬁdnfL_mz%oﬁ

Qrmujo} 96X|7F Bl WE hgpetele] B
o] WSH: Fig. 201 YERfgiet. rmujole] e EH o
Wkl @4 242 dEyol 20mg LA fo4 7
@<0%y}4awﬂL,angwﬁi$;za@ =

olck. thgpele] @3 7T FLUEL g

Ei

P o2

|t
r



12 a
ab b
= 101 a
3 b
g 8
§
o 69
©
o
4.
2_
ND
0 T T T T T
Control 5 10 20 40
Ammonia (mg L™")
140
120 b
1001
2
S 80
£
2 60
Q
(]
=
© 40+
20+
ND
0 . :

Control 20 40
Ammonia (mg L

144 a a a a

12LLLL

Total protein (g dL™")

0 T T T T N‘D

Control 5 10 20 40
Ammonia (mg L)

Ammonia tolerance limits in hybrid grouper

-
T 44
> 1
£
E
[
[0}
C
g 2
>
1 4
ND
0 T T T T T
Control 5 10 20 40
Ammonia (mg L)
160+
140 b
= 1204 L
= a
g)100- a a
S 804
[0}
2
< 60
<
(@)
40
20
ND
0 T T T T T
Control 5 10 20 40
Ammonia (mg L™)
25+
b
20+ _L.
a
a a
T 15
¥
a
—
<C 104
5_
ND
0 T T T T T
Control 5 10 20 40

Ammonia (mg L)

Fig. 2. Plasma components of hybrid grouper (Epinephelus fuscoguttatus § X E. lanceolatus &) exposed to different concentrations of wa-
terborne ammonia for 96 hours. Values with different superscripts are significantly different (p<0.05), as determined by Tukey's multiple

range test.
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