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{for use on bluegill, catfish,largemouth bass, salmon,
and trout; Argent Chemical Laboratories), and
Formalin-F (foruse on bluegill, catfish, largemouth
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3.1. X248l N2st oA 2]U ZE
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Lk
A e e Bage 235 99 09 5 = AU %jil 2 238 2§ 202N
o wjd 7| B0 2 MESGT) B ool F ol IELUI s FEELE 7 W0+72%(BF+RF
dede 22U F4EE o) 2ho2 Z?é 7D, 84t 35% % TAL53%E MR 1N
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Table 1
Formaldehyde concentration (jug/g) in the fillet tissue of olive flounder after exposure to 100, 300 and 500
mg/1 of formalin for 1 h (mean+S.E.; n=5)

Formaldehyde concentration

Time after exposure (h)

0 24 48 72
Control 0.840.1 08401 0.9+0.04 0.9+0.02
100 mg/1 0.8+0.1 0.740.1 0.8+0.1 0.9+0.02
300 mg /1 12402 08403 09402 0.7+02
500 mg /1 16+02* 08+0.1 1.040.1 08+40.1

" Significant difference at p < 0.05 using Student’s -test to compare between control and treated groups at
each sampling times.

Mi92 K1z €P



%N/E/BIE
—

Table 2

Formaldehyde concentration (ug/g) in the fillet tissue of black rockfish after exposure to 100, 300 and 500

mg /1 of formalin for | h (mean+S.E; n=5)

Formaldehyde concentration

Time after exposure (b}
0 24 48 72
Control 09+0.1 0.940.1 0.8+0.1 09+0.2
100 mg/1. 1.04£01 0.8+0.1 09+0.04 08+0.1
300 mg /1 12401 09+40.1 0.840.1 0.7+0.1
500 mg/1 1440.1" 1.1+02 09401 08+0.1
* Significant difference at p < 0.05 using Student’s #-test to compare between control and treated groups at
each sampling times.
A ApolE RolA| gtk xa2Td AT A FAY FEE YEEC
o RE 4PN 24, 48 B 1247 A% F ) |
o 2olflsle X
z279 §A}3 Ex Vel 3.2. OHTLH E;::EH:'"O'E b
1A ZH5<Q 500 mg/l E2AYFOE wZolF 5 TEGUs=e fAE F48 Frletion
Al AEY 298 28 2 2EYUIET  ded ERLUSIEEEE AlZke] Adel wet
E(1410.1)E Q2T 298] 24 23 ¥ ZAasigh dojgoldd sisuidlA 25 mg,
24 = E09:0.)ET froH o A U 50 mg/l, 100 mg/l, 150 mg/l R 200 mg/lel A 24z}
ERdTHTable 2). £22d A2l % 54%%}91 B 89,1013 2 19 U o]F WAHA YhFig

Formaldehyde concentration (mg/1)

0 1 3 6§65 7

1). 25 mgl, 50 mgl, 100 mgl, 150 mgl %

—=— 25 mg/i
—o— 50 mg/!
- 100 mg/i
-o— 150 mg/I
—o- 200 mg/l

9 11 13 15 17 19

Time (days)

Fig. 1. Residual formaldehyde in seawater with different concentrations of formalin (25, 50, 100, 150 and 200
mg /1) neither by aeration nor water exchange during experimental period (20 £ 1°C). Loss of formaldehyde
was exponential and its half-life was 3.4 + 0.3 (mean +S.D.) days. respectively.
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Formaldehyde concentration (mg/l)

-%- 25 mg/i
—o— 50 mg/!
-2- 100 mg/l
-o— 150 mg/l
-o- 200 mg/i

Time (days)
Fig. 2. Residual formaldehyde in seawater with different concentrations of formalin (25, 50, 100, 150 and 200
mg/1) by aeration using air blower and no water exchange during experimental period (20 + 1°C). Loss of
formaldehyde was exponential and its half-life was 2.3 +0.5 (mean + S.D.) days, respectively.

200mgl A2l TELdsi=e wivie 7474
33,32,3,35 % 39 9 34:03;BF+E2H
2 uehgeh aeht djelglol A8 s4s 25 g,
50 mg/l, 100 mg/l, 150 mg/l @ 200 mg/lel A 7} 6

6,8 10 2 10 ¢ o]% WA FFchFg. 2).
25 mg/l, 50 mg/l, 100 mg/l, 150 mgl L 200mg/l
A2 2ELUE| =Y i3V e 247 2,2, 2,24
2 31 9 (23405 FA+RFADE YERHT

4

z%mmazmcm) - 3 o2l 42
g AriAte] gl
2 2349 7%
tHOwen et al.,
HH 2 AFRANE AFAR )3
E2M 23" 8} 9JtHAmano and Yamada,
1964; Flores and Crawford, 1973; Hose and Lightner,
1980). 0.1~31.8 pg/gdit AW EELY 3=
Fdoje o o fFolA EHE u ik o

1990). o,
/lg A B

(Harada, 1975), = ell(Amano et al., 1963), 4%} o]
1984), &%
1993), A%
(Penaeus merguiensis) (Yamagata and Low, 1995)
a L}?:_!%_‘E]-fq o} (Tilapia niloticus) (Xu and
Rogers, 1995). £ dtoAs 228 A2 d1A
do gz 2 g 28 2WF 05~2.1 4
/g 2 LELUI =7t FhrE] e AR
SR oA u2bs @A) 3 29 EEe] 24
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rEdn gadd
TATEAMY x28Y

(Anguilla japonica) (Ueno et al,
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Aol U 45

AAREE oY dAFE APHUL Addr]
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moides)o| A= 3AZFEQE 300 mgl, o)

(Oncorhynchus kisutch) 2 F-X]7§%0)(Salmo gar-
idner)ol| A= 1A17HE<t 300 mg/l, v 7] 2 )
2% %717+t 35mg/l (Sills and Allen, 1979), A}
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(Hose and Lightner, 1980), W&ol A7]|7+E<t
50 2 200 mg/l (Ueno et al., 1984), EFol+ 1A
7H5<k 250 mg/l (Xu and Rogers, 1993) & Y€
glgjoh= 1A)17F 2 1.54)7F Zh2E 125 2 250 mgl,
tropical fish (Puntius gonionotus)= 24452t 50
mg/l @ Clarias batrachus< 244 7Hg3E 50 2 100
mg/l (Xu and Rogers 1995)9] 2T =ZA|d
= XUzt Al £A457] geda B
gt x29d AR & Ee /e o
Eoll g L8 =9 A

& A7de 1
mg/l, 300 mg/l 2 500 mg/le] X2
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9 MBS 24T doritky Ba € 1 g

C}Birdsong and Avault, 1971). &
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mg/l o}l XELH = EEqM 159 AF

A7t dAEd B3 @ Hb ITHNRIA,
1998). AR FE e TAE F4EAA 2
43 = BRI A E(LCs)E 0.3~22 mg/lH
Yo, E3] Scenedesmus®] LCso- 0.4 mg/l o],
Chilomonas paramaecum® HHFEAAVEZE 4.5
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