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Abstract

Juvenile banded catfish(Pseudobagurus fulvidraco, mean length 10.7 £ 0.42 cm and mean weight 15.0 £
0.23 g) were exposed to varies TAN(total ammonia) concentrations at pH levels of 6.12 £ 0.51, 7.00 +
0.26 and 8.04 + 0.07 for 96hrs to check the level of acute toxicity on biofloc technology aquaculture
system(BFT).

The result showed that cumulative mortalities for juvenile banded catfish at TAN levels 48.95, 55.96,
66.47, and 78.88 mg/L at pH 6.12 + 0.51 were 0, 30, 30, and 50%, respectively. At pH 7.00 + 0.26, its
mortalities to TAN 5.20, 11.68, 1531, and 18.31 mg/L were 0, 10, 20, and 70%, respectively and at pH
8.04 £ 0.07, the mortalities to TAN 0.96, 1.49, 2.13, and 3.62 mg/L were 10, 20, 40, and 100%,
respectively. Its 96h-LCsy (median lethal concentration, LCsp) at pH 6.12 + 0.51, 7.00 £ 0.26, and 8.04 +
0.07 were 78.12, 15.87, and 221 mg/L for TAN, and 0.05, 0.10, and 0.14 mg/L for NHj
respectively, and the acute toxicity for ammonia to juvenile banded catfish increased exponentially with
increase of pH.

Key words : Banded catfish, Ammonia, TAN, NHs, Acute toxicity, Mortality, 96h-LCsy

.M 2 FEo] £F= FTYEYoKtotal ammonia,

TAN)= ©] 23 QEUE(NH, )3 o] 315 4]
oAFF A A ofFre] Wi dAbRE I A ere g elmuolNH)E TAEW, 7 &S

sAAZIE f71= welel g FEYoE A8 g e any W ojegn S o v

o, AV skegko] HESEAY Nitrosomonas uk pHO| 93Fo] 7H AA pH7} A4 NH,

sp. 5 2 HIAAe gt ]]}\}3’3](4’}73 Bl E Z7hste] EAJo] 7elA| T(Emmerson ef

(nitn'ﬁcatiomOl TS ol @ W ARy 1975), gzl TR B0l g
ol FEUYoPE HAE ] gHofwl 21“3*4‘{1 o},

ME T AR A TAN o4 %40 4% NHE A% A%t

+ Corresponding author : 055-540-2722, sgsohn2067@korea.kr
w O] = 20159 R FAN SR AR FARSI(R2015021) 9] A€o SeRE 1Sl

- 1229 -



N
B
H

EMT - OIFS - 0l -

(cell membrane)= HA &34 F UAIRE NHy'
= AlEES F3str] olef e Aol gl v

w2 Galti(Adams et al, 1994).
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1982), fathead minnow(Thurston et al., 1983),
channel catfish(Colt et al, 1976; Knepp et al.,
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<Table 1> Qualities of underground water used

in this study

Parameter Value
Temperature("C) 225
pH 7.7
Dissolved oxygen(mg/L) 6.8
TAN(mg/L) 0.1
NO, (mg/L) 0.1
Cl(mg/L) 524
Alkalinity(mg/L as CaCOs) 85.4

AE Al Al pHE= 6.0, 7.0, 8.0%2 43I o
o Alzke]l Aol whel ARgFgre] FHob Sl
HCO5, CO;y °]& 9] &% Ago= Q3 A¥
T BT pH7Y Rt st AES UERI AL,
TAN F5v A% AIZ A 243 55

e #o]7b QIITK<Table 2>).

2. HAlE

pH B EYo} kel mhE 96417 F<h, o

<Table 2> Average of water qualities parameter
during the evaluation of toxicity of
ammonia for juvenile banded catfish(P.

fulvidraco)
Nominal Real
- TAN - TAN NH.* NH3
P mgr) | P (mgh)  (mgl)  (mglL)
50.0 48.95 48.92 0.03
60.0 6.12 5596 55.92 0.04
6.0 +
70.0 0.51 6647 66.43 0.04
80.0 78.88 78.83 0.05
5.0 5.20 5.17 0.03
10.0 7.00  11.68 11.60 0.08
7.0 +
15.0 026 1531 1521 0.10
20.0 18.31 18.19 0.12
1.0 0.96 0.90 0.06
1.5 8.04 1.49 1.41 0.09
8.0 +
2.0 0.07 2.13 2.00 0.13
2.5 3.62 3.40 0.22

75 JAE A dojubA] dAINE TANE
A7kt Aol = #HAE dojubA] pH %
H TAN sXof & 74 #HAMHELS [Fig. 1]
EAEFA T

FAN 20)(15.0 £ 023 g)= pH 6.12 + 0.51
PH 6 Z73)olM 9647+ <9k TAN 48.92
mg/L(NH; 0.03 mg/L)s T2 HARES 0%, 55.92
mg/L(NH; 0.04 mg/L)°IA 30%, 66.43 mg/L(NH;
0.04 mg/L)°lAl 30%, 78.88 mg/L(NH; 0.05 mg/L)
A 50%E YEFITE

pH 7.00 = 0.26(pH 7.0 Z7)°lAi= TAN 5.17
mg/L(NH; 0.03 mg/L)elAl 0%, 11.60 mg/L(NH;
0.08 mg/L)°IA] 10%, 15.21 mg/L(NH; 0.10 mg/L)
o A 20%, 18.19 mg/L(NH; 0.12 mg/L)°ll 70%
H AT

pH 8.04 = 0.07(pH 8 ZA)oIAE TAN 0.96
mg/L(NH; 0.06 mg/l) FZ°lAe 10%, 1.49
mg/L(NH; 0.09 mg/L)°lA 20%, 2.13 mg/L(NH;
0.13 mg/L)1A 40%, 3.62 mg/L(NH; 0.22 mg/L)°ll
A 100% #HAFaFSATE.
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[Fig. 1] Cumulative mortalities of banded catfish by
pH at various ammonia(TAN) concentrations.
(@) pH 6.12, (b) pH 7.00, (c) pH 8.04.
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pH %o wE TAN 598 FA7F oo
sk 24, 48, 72, 964Xt REFEAAL FE(LCso)E

<Table 3>°l YERU}. T4 =

NH;+ 0.05, 0.05 mg/Lo]t}.

<Table 3> LCy, LCsp and LCyq values of total
ammonia(TAN) for juvenile banded
catfish
P((l)llllgt/z;lt pH ];;::.;e LGy LG5 LGy
12 N.D N.D N.D
6.12 24 N.D N.D N.D
+ 48 N.D N.D N.D
051 72 5498 8424  113.50
96 5040  78.12  105.84
12 N.D N.D N.D
200 24 N.D N.D N.D
TAN + 48 1587 5000  84.13
0.26 72 772 2693 46.14
96 733 1587 2440
12 2.00 772 1345
so4 24 2.00 772 1345
¥ 48 1.24 3.68 6.12
0.07 7 115 228 3.41
9% 1.09 221 333

pH 7.00 £ 0.2614+= 48, 72, 96A|7F2] W3]
A} 5 E(LCso)E= TAN 50.00, 26.93, 15.87 mg/LO]
31, NH;& 0.33, 0.18, 0.10 mg/LO| T}

pH 8.04 = 0.07°14 12, 24, 48, 72, 96*|3t2]
XA} 55 (LCs)E TAN 7.72, 7.72, 3.68, 2.28,
2.21 mg/Le]™, NHsi= 047, 047, 023, 0.14, 0.14
mg/Le]t},
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th TANe] ofgt 96413 $-2] pH %% LCy,
LCsp ¥ LCo™ pH 6.12 + 0.51 50.40, 78.12
a2l 105.84 mg/L 3, pH 7.00 + 0.26°14= 7.33,
1587 9 2440 mg/L$S™, pH 8.04 + 0.07<
1.09, 221 ¥ 333 mg/LZ YERY}, LCy LCs
LCy 55 pH7} ZF53Stell wel LCwke] HolbA
Yol =Ao] F7}sksitl. Tomasso et al.,
(1980)2] A7l &3} channel catfisholl 4] = pH
7.0 8.00°14 24A]F ¥ TLm®] 263+11.3%
38.8+1.8mg/LE YERY, & HF 3} Zo] pHI}F &
7hebH kR ol HAdo] Frbske Ao ® UERE
=3
olx¥ pH7} F7Fshd NH; S7do] ZsiA=
ol TAN & ©|23}HA] e frg dryo
(NH3)$F o] 23te FEUENHol FFolA 3
LS o] FaL QAL Fatslo] 2(OH)Fo] T
7hete] pH7F Zdsstd Ao Faol2H)
ol FFHsto] A @VINkge] wEE BT
Q13 NH, 7} NH; + H'=Z sfizlgel weh 540
U= NH;Zol 7k wioltt.
12]3l TAN w=EAIZbe]] mE LCE Blws] B
pH ¥ AT BF =F Azko] oA
9 LCo #t= ol HAdo] Al
A AS & 7 Ak wepA o] d3E 75
=

EfolFat o] o}F nhe:

o

3 xH =

o Yool A7)7F wEAIW TEAS A
o7 F 9oz % ol tidt A= glofof
g Zlow Az

of kil &t~
H(Frences et al., 1998; Sampaio et al., 2002; Das
et al., 2004; Rodrigues et al., 2007), ¥ A& A
SN XS Ao Z  pH  7.00£0.26(F2
26.94£0.46C, DO 6.72+0.26 mg/L)S] A3 Z7lo|
Al &gk 96-hr  LCspS] TAN 1587 mglL #<

Bower et al.(1978)°] °I3t 3] W& (%)ZE AAt
3FH NH;™ 15.77 mg/L2} NH; 0.10 mg/LoE
el 4= Qlth o] Bk 3E Vo R djAtel
ol Zy|EZAF 6.2¢g, pH 7.3, DO 23T)2] 96-hr
LCs>  NH," 3.57 mg/Le NH; 0.029 mg/LO =
AA8F Cho et al,(1998)°] A¥} ke ¥ AP
A ZHPH 70, DO 27C)o2 3k
NH," 3.53 mg/Le NH; 0.04 mg/LZ Yepd &
Aol FANZE x23EE Hh QFRUoKNH;)el
wAdo] Slvtar & = Stk

Sgolit 3259 slitel 1758 bR ot
gt F S5 HeE vlwsk US EPA
(1984, 1989) X3 z}gof oJtH, H4ojR{7} &
Atol R h R Yot uido] v ake] &
A3 A9 AHa Fa vk

123 Zhang er al.(2012)°0] K3 ExUHs}
FAFE E21 yellow catfish(ZE 32.96 + 5.75¢))
A Az B AY 20T 96-hr LCy #
3habs] B NH," 82.72 mg/Le} NH; 2.13 mgL
2 YERY yellow catfish’} A7 Rt} R Yo}
of Aol vt & 4 = AN, dntAow
oA A717F AXE dEYole] gk Wdo] &
7Fettt . SR 2(Kim et al., 1997; Kido et al.,
1991; Cho et al., 1998), o1& Ttell = Yo} H7d
WA Blag & di= ofdS HHsiA e o E

2ot}

V.24 E
SN 2@ AF 150 + 023 g)oll

g
pH 55 uelTAN)S BHEY ATE

o - =

A BT
Z27) Aol pH 6.12 + 0519014 96117+ =
’F TAN #5219 3 #HAES TAN 4892
mg/L(NH;  0.03 mg/L)ys=olA  HAFES 0%,
5592 mg/L(NH; 0.04 mglL)= 30%, 6643

mg/L(NH; 0.04 mg/L)= 30%, 78.88 mg/L(NH;
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0.05 mg/L)= 50%%3 Tt}

pH 7.00 £ 026°14 TAN 5.17 mg/L(NH; 0.03
mg/L)= FAHE 0%, 11.60 mg/L(NH; 0.08 mg/L)
= 10%, 1521 mg/L(NH; 0.10 mg/L)= 20%,
18.19 mg/L(NH; 0.12 mg/L):= 70%%}

pH 804 + 0.07°14% TAN 096 mg/L(NH;
0.06 mg/L)= 10%, 1.49 mg/L(NH; 0.09 mg/L)=
20%, 2.13 mg/L(NH; 0.13 mgL):= 40%, 3.62
mg/L(NH; 0.22 mg/L)°lIA 100% AT

pH F=eo| W& TAN F=W FA) ol
it 12, 24, 48, 72, 96 AIZF WEFAJAL 5 (LCs)
= pH 6.12 £ 0.5191A4] 72, 96A17+2] LCsp<> TAN
84.24, 78.12 mg/L°|™, NH;i= 0.05, 0.05 mg/LS}
=3

pH 7.00 + 026°14= 48, 72, 96417t LCsp
TAN 50.00, 26.93, 15.87 mg/Le|™, NHy= 0.33,
0.18, 0.10 mg/LAt}.

pH 804 = 00794 12, 24, 48, 72, 96AI%F
LCs> TAN 7.72, 7.72, 3.68, 2.28, 2.21 mg/Lo]™,
NH;= 047, 0.47, 0.23, 0.14, 0.14 mg/L3At}.

weba] s A ofe] thgh kYot FAd =
AL pH7t HeTE FA YERTh
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