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TAFF) U974, FEHYIE Y FYHsta

ek @ fEystalA del AHHI de HAuE 4FAIQ] carbosulfan?} phenthoate®] oo WA=
- A A4S ol $A)(Oryzias latipes, Medaka)dl] ™3t T4 = A1 8 (Acute Toxicity Test)x}
A5 %7] 524 A) 8 (Barly-life Stage Toxicity Test)& AA|8tAth FAEAAE A carbosulfan¥} phenthoate ]
FALE o]l thE 96A17F LCoS 0.102, 0.167 mg/LZ Hl$£d 4A4S BE A{x7] SA4AE 27
carbosulfan®] 7%~ —‘?— 8 80%°)/d, F31717H 9~1092 Jeht XT3 f94d0] itk AdE=
0.042 mg/Lol gl M= T AEEo] BAFLE {o3Hp<005) AolE HFoH, HF7t Holxe
Hoz uAFFHY 7;347} HFEAT A 2335 AES A1y 1% 2 AF dse v Aude
How, 53] 0017 mgLolddl M djz7d Hlsl §93p<005) #AE ettt waba o) At
g Z2Az ¢ ¥ 6&5(N0EC) 3 A G (LOEC), 12ja HUYS R FEMATOE 742 0.0067, 0.017,
0.011 mg/L°i AFE3tAth phenthoate X el Rel&¥ £8717he e ¥ Foldol gdleu, #
3% MELLE AET 0076 mgL o)A §93Hp<0.05) =po)E HAth =3 HEE 0076 myL ©]
MOML I3 Fhdolde Hole opoirt vehgth a8y A8 RS S A 2 AFY
wals 5AEY fog o7t gidlen, v AWARE Holx At wEbx o AFAE Fst
NOEC, LOEC, 1¥]311 MATCE Ztz} 0011, 0.029, 0.018 mg/Lo 2 AAEATH(2004d 114¥ 10¥ A4, 2004
W 1249 209 4E)

N 2 7] %A A & (Fish Early-Life Stage Toxicity Test)o]1} ©]
F RAAFEAA B (Fish Full Life Cycle Toxicity Test)-S

2 Hals 9 FxEREH FHAEL HId HEAA 348 B7E A3 AAHE A3l
T ANEY FF Fd9 $A 48 PRI A4 e A85E H3} Yo
2T s9AAEA Adeda T2 B el A "‘f‘;""’{ g0l = WaF
Holrh. ey} T BAREC ) IR BAle] o Az BAC AREHI 7] “H—Er‘ o o5 &%
nxEHUA Fof ik #7954 HrHEArE F2t IRt FAE B 0}"4"]‘4 ITFE FEHE HE
Hi gk ojd] FUlelMe TS $FA TL o] ¥ol, 41 5(1988) HIAHY ‘3——_]*r T4 B¥
g e SHYES Frletr] el ASsord E4UE0] 793R A&Hor vehAL, Wolfe
SAANFAAN 2 AeE S4NE e PES 5(1995)9] H 19} o] o|F WA GAF SHEE
AAEAL QoM (ERA, 2004), FF] FAAE ) BeAde] 71 & SV =E2EUE oFel o
g Al HUHRisk Assessment)= o} Foll thd A4 g w7t A8 Qioka 2 & gloh =F 0](1988)
FEA D Al Hoto] =& S5 sk ALt B ) AREFo] Be #UIUA% FHuHolEA F
& 2745 % 5 5 (Predicted Effects Concentration)S H) oke AF/IZEE v A BRAT AT 7HoE
wstel Hriska Slok oy vy 3 5 AR dHNBE Ay AL =22 AT ofF U
oAM= offell g S4E/PEY NxeAd F olMeo] AjE], Azt B FeF IS #Fso
AEAAMEAA oY TREAAIE ofF Asx T ofFfol uig e HJAA Yrrg devt
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ool B AYe AE 2 B 43 AYArgol
sl FU) @ v EPAS OECD S E44

ol REANFFOZ FHG FAME(Oryzias latipes,
Medaka)E o] 83l 7Fiulmlo|EA T4 AFAZ

g, vET, osud, Hawd 5 A5
A AESE catoslfnst SIBF £719A 93
Az olsimub, AEET, WA,
oywdle) sj3uAo] AM8SHE phenthoates] T3l
34 2 WY AEe Yolun 96AT FAEA
3 30907 AS27) ERNBE SRS

Mz 3oy

NESE

vl Al AEAE de AREHE Jh ol EA
carbosulfan(4 A 85%)3 7191 A A=A ¢l
phenthoate(1 A 91%)-& F=43(F) THATA IR/
Aol Rk, h2EZDE AME-EE pentach-
lorophenol sodium salt(90%)<= Aldrich Chemicaloj|l ]
st ARE-3FATH

/\1— = Z‘ﬂ

NSM=

FAEAN e B dFAdA AAEE $
Avel(Oryzias latipes, Medaka)Z 6704 o|A4d 3t
dojE o] &3t AKE7) SHAFL FAHE] Aol
BF(£6:34) 10vtE)E R Fol A FE3}
AHF uvHblastodisc)o] EFo] A|&H7] HY +3
%S AT

0l SNMEMAIE(Acute toxicity test)
FAEHANEL FHFde FEAY JIed W
(FEZZAHIA A2004-12)7 v)= L {FYPo] BF
=4 A G H(EPA, ASTM, OECD §)oll &3t A3}
Ath =&:ukAe 96A|17F EQt A S4A(static) 0 F, 4
Z2% FAEIE 109y dkEglo] =EAIFTh Al
717t Folle Holg FFstA ¥R, AAHRE u)

24A12ekt 71 &8t A1 @A £4]& EPA probit
analysis program(version 1.5)© 2 d48A)7t3} 96A)7F ut
FANFELCH) 95% LTS 2L,

g M=x)l =
test)

A& (Early-life stage toxicity

uRF -

Ngz7] EANBE ) Bl $2AY

_ﬁ_
NEFH HHEEAETHTA A2004-13)F vl= 4
Yo ¥E SAAYHUEPA, ASTM, OECD 5)

Z3le] A Fslch AldFEE carbosulfand 0.0011~
0.042 mg/L, phenthoatel= 0.0017~0076 mg/lL, 18] x
PCP-NaX 0.0028~0.198 mg/L HJWol|lA 5EAZ A
Aggon, 24 FEF FAYE 07/0Q0HH 3WEHE
A Hr. guiHe o SANRTE FIeH, &4
A PekA e 96A17F LCxol SBHE T=F F7t 3
o Fel dig IFE ZABIET AEFEsE F
Ao 100 ml FAFRE AHEEG R, F315d
2 L fegzdd $4 Ade A% JPsint =
Alo ubx)42l(semi-static) 0.2 tPLH, Z71%F
so%omu NBFEE FANA7] A5t 484
ook *]?f.ﬂ—’?-e A AL A 7ES T
1T, Ao} & Aoje 23£22TE A3
ol R3F 3YRH Tetramin EZ<
3t9x 79 o)FolE H3te Brine shrimpE 1<
013}9&5} NG7HE FABANA A Fst] &
2ad ¥ 30de] AR w7A ALIHA
17 5o MY AR xjoje] wEdA, A
ojao] WAL #AA 7|EIHAL AP FEF A
7 A& AR, 7%"}‘4 23} pH, DOE
=459k Agel 93 BE AAGRY FAAH=
Microsoft(R) Excel 2002—2— A]—%—S]—ﬁi_?_ﬂi, Hﬂ——“i‘-k‘
(ANOVA, analysis of variance) ZYHO.E p<0.05
ZdM FI8e AFT T HANIFEELOEOH
)2 935 S(NOEC), 181 NOECS LOECY 7]
79 HUEEFEMATOES A4k
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Carbosulfane A]@-&<8 100 mlg 1 L EHaFo

&7 & T3l2d4 30 ml9} FF5 100 ml, dichloro-
methane 50 mlZ EH}3}leo] dichloromethaneZ%< an-
hydrous sodium sulfateso] EHA|A FEE AAT
3 357 o|3tA] ¢ FZ F acetone 5 mlE HE
3la] GC/NPDZ HA5}9i phenthoates A&
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100 mi& 1 L BHofFe] &1 & T35 20 ml

5 100 miE 7}%F & nhexane 100 ml9} 50
mlZ 23)o] A3 Rulsldt. 5 #2] ¥ nhexaneZ
S anhydrous sodium sulfateZc]] BTAIA FEL A
A T 35T o)sbolA] 7+t %3l nhexane 5 ml
2 A Ls)3te GOFPDE 24519 th 3 PCP-Nal
AEEd 100 mE 1 L BHAFo &0 F 2344
4 20 ml$} E=FH4 100 miE 7}3F & dichloromethane
100 mi¢} 50 mlE 23]o] ZA Rujsidc}. & e
% dichloromethane%-S- anhydrous sodium sulfateZo]]
THAMNA FEE AAT F 35T oldtellM B¢ 7F
3}] methanol 5 miZ 2} &3]3t HPLC/UVDE 2A
A 7R 2he ® 13 2k

Table 1. Operating conditions of instruments for analysis
of pesticides

Carbosulfan
Instrument : HP 5890series Gas Chromatograph,
Hewlett packard, USA
Detector : NPD
Column : SPBTM-S(Fused silica capillary),
30mx0.25mm, 0.25;m
Temperature : Oven 2107C, Injector 250C, Detector
270°C
Flow rate : Carrier(N;) 3ml/min
Injection volume : 2uf
Retention time :
Phenthoate
Instrument : HP 5890series Gas Chromatograph,
Hewlett packard, USA
Detector : FPD

Column : HP-1(0.53mmx10mm) cross linked column

4.3min

Temperature : Oven 200°C, Injector 210°C, Detector
2507C
Flow rate : Carrier(N;) 4.0ml/min

Injection volume : 1pf
Retention time : 6.9min
PCP-Na
Instrument : High performance liquid chromatograph
Detector : Waters 486, UVD
Column : 7 Bondapak C;5(3.9x300mm)
Mobile phase : methanol:water = 60:40(v/v)
Wave length : 254nm
Iml/min
Injection volume : 20
Retention time :

Flow rate :

5.7min

ANR7IE NBEZY $EF H2ETY 80% ©]
Boz §ANT)Y) Aal Bord 4% FES 249
Az, 48X & FF T cabosulfan  93%,
phenthoate 112%, PCP-Na 96% % A =Tt wha}x
TE TE BHEHAE vEoE AP EA pH Wl
9} f&Ab A (dissolved oxygen)®] THAE TEjdle] A

e wAF7IE BATCE AL AP LS

pH, DO, 25}

A& 7|17+ 790t} pH, DO, 181 LEWaE 2
Abstg e, pHE 65~7.5, DOE 7.5~85 mgll, £
& 24~25T2 FAh

di 3 0F

0F S4=8AE

Carbosulfan, phenthoate, —12]3 PCP-Nag] £Ale]d]
9627 FASAHANE 2, WA AR E(LCs)
el z4zk 0.102, 0.167, 21831 0299 mgLE jeRto
©, Hirose 5(1977)3% Hori S(1966)2] M@ A2t

APBFATHE 2).

F NM2X)| SMANE

53717 H58, $3F AES

R 3, 4, 59 AE A Z2AE FYIATH
carbosulfan X 2] T X HFFIH7IS 2AG 2
4, 0102 mgl AHToMe hEF w79
(p<0.05)3HA F-31717ke] NAHJAT, FoRsGEe
767~917%2 5927} JeERIA] 9¥orth w3 0.042
mgL o} FEAME thzF Hls £2)(p<0.05)3}
A R3F AEEO] ZAEHUTE Phenthoate 2] 79
AE RS0 Reee 7zt 88~999m 75~
0%=Z AT KA Ao, e AEE
0029 mgL o) FTAdME dizTol Ha {9
(<0.05)3A ZAgE Rk YREAQA PCP-Na A
T 0289 ngl HFAAM thETe HIE <
(p<0.05)3}A] H-3}717ko] A AH YL, 0.068 mgL o]
FEAME REed P AEE0] iz vl
Fo(p<0.05)3tA FA Vet okAl AT i
b 57|70 Rekge frojate 19 1444 Be
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Table 2. Acute toxicity of test chemicals to Oryzias latipes

Test chemical Test duration LCs, mg/l Reference
48-h 0.363(0.285~0.463)* 0.42~0.65"
PCP-Na b
96-h 0.299(0.237~0.383) 0.23~0.39
48-h 0.102(0.073~0.143)
Carbosulfan
96-h 0.102(0.073~0.143)
48-h 0.203(0.150~0.289) 0.17°
Phenthoate
96-h 0.167(0.117~0.226)

%% Hori et al., 1996, © Hirose and Kawakami, 1977.
* 95% confidence limit

A B C D

Fig. 1. Effects of test chemicals on embryos. A : control, B : reduced eyeball, C : dead, D : half-hatched(dead).

Ao} ol FAgA R3] Ao HH"HenrlbrYO) A AsaAe 23 F 15d] Fag A7)
GA A et ZFaet R A, M 4 8 de Bud A% A

o FFeE HEt AAHAY AR AT JF

oz Azteny. REF AEE AFE Loty f3k HE MBS

o AAHES AR 23, a8 2~494 HE gl AE FE8 3

FARTE AR SA9 A9 A
2o] %3k F 3UelA 100l WA AN 0%E B FS AT 2ARE ® 6 7, 8o HeAIAT

AeH, oA A S9N AKLAE FAbE] carbosulfan 0.017 mg/L ©]49] FEAA AF 2 AF
At BAACE folAdol JAHI, 2% MR <tz Hg FA%p<005) FLE HAo,

Table 3. Effects of carbosulfan on hatching rate, post-hatching survival and hatching-period of Oryzias latipes

(MeanzSD)

Concentration(mg/L) Hatching-period(day) Hatching rate(%) Post-hatching Survival(%)
‘ 0.0011 10.1+0.4 91.7+5.8 83.416.5

0.0027 10.0+0.5 83.3+7.6 89.9+3.8

0.0067 9.8+0.9 88.3+11.6 78.8+5.4

0.017 9.8+02 76.7+7.6 76.0+14.0

0.042 10.140.6 78.3+7.6 35.8+17.1”

0.102"” 11.040.5% 81.7£104 0"

solvent control 99+0.2 81.7+29 81.7+5.5
control 9.8+0.3 83.3+7.6 81.9+1.7

“Significantly different from the control at p<0.05.
Y96h-LCso
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Fig. 2. Cumulative mortality curve for Oryzias latipes
exposed for 30days to carbosulfan
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Fig. 3. Cumulative mortality curve for Oryzias latipes
exposed for 30days to phenthoate
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Fig. 4. Cumulative mortality curve for Oryzias latipes
exposed for 30days to PCP-Na

phenthoate A2} Fell e FAAHA Foa7t g1k
TERQE, PCP-Na 0.068 mgLol|A thxo] nla) 493k
(p<0.05) A3 HFe) 7Hag Yehhdoh

Ol&40f s

NE7TE §UoF #FE ool FyF B
€ 3Y slA RE kel go] HF/)q3 dRES
7b AdEE vARA YsAHE Byt ® 9,
10, 11914 H+= wie} o] carbosulfan®] 79 0.042
ngLAN HE718 6.1%, 54 Asht oﬂo]A}_%
B JRA7L 148%2 ZAEAT, 0102 ngLolNe
FEE 901%4N  HFNFS JdEfAT. =&
phenthoate X 2] TAME 0076 mgLol’te] FEolA
HF 7187 fFgolde] #EEUR, 0.029 gl oA

= fEold Yelgth.  PCP-Na 0.198 pgLoAs=

T A uiedl #EY YAY, wARH &

BL sk AT EREAY, A ¥ @
ZHA gkt

NOEC, LOEC, MATCSl &3
A527] S4APAMY endpoints B3}
71z, 53 F AEE, A AF s °]
SAECIH, AP FEF Z endpointe] I =3
= 95% FAFEE<005)2E FAASIY NOEC,
LOEC, MATCE 73ttt ¥ 120]4 B ulg} ol
carbosulfan, phenthoate —18]31 PCP-Na&] NOECE
0.0067, 0.011, 0.024 mg/L, LOEC= 0.017, 0.029, 0.068
mg/L, Z18]3 MATCs= 0.011, 0018, 0.040 mgLZ =A}
Htk. o4& Hashimoto®}  Nishiuchi(1981)7}
phenthoateo]] thall 24U FAlEE o] &3l AW&E
7] Z4AEE A7) NOECZR! 001 mgLs}t z}ol7}
f1%A 3, PCP-Na®] NOECZE £Aleldl] tigh A8 2
% 287} °i°1’\1 AR Bu¥ & goy, Matida 5
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HEFS o188 ARAPAIE
o Ao} HEF =2HE oo
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Table 4. Effects of phenthoate on hatching rate, post-hatching survival and hatching-period of Oryzias latipes

(Mean+SD)
Concentration(mg/L) Hatching-period(day) Hatching rate(%) Post-hatching survival(%)
0.0017 9.9+0.5 883129 100
0.0043 9.3+04 86.7+2.9 100
0.011 9.2+0.6 90.0+5.0 86.5+10.7
0.029 9.5+0.3 817129 15.6+22.19
0.076 9.5+0.5 86.7+2.9 0”
0.167” 8.8+0.2 75.05.0 0o°
solvent control 8.8+0.2 83.317.6 100
control 9.5+0.5 83.3+5.8 100
Significantly different from the control at p<0.05.
P96h-LCso

Table 5. Effects of PCP-Na on hatching rate, post-hatching survival and hatching-period of Oryzias latipes

(MeanzSD)
Concentration(mg/L) Period of hatching(day) Hatching success(%) Post-hatching survival(%)

0.0028 9.140.2 ~ 80.0£50 93.9+6.3

0.0081 9.1+0.3 86.7+2.9 86.5+3.6

0.024 8.9+0.2 85.0+8.7 94.4+5.6

0.068 9.0+0.4 76.7+2.9* 76.9+5.4"

0.198 9.5+02 45.0+13.2*% 0"

0.289” 10.70.5% 8.3+10.4* 0¥

control 9.1+0.5 86.7+2.9 90.1+0.5
Significantly different from the control at p<0.05.
P96h-L.Csp
o MKim(1999) )58 ol#@ BHHAARY 4 DOINE Sl oS4 BAPE A2EA 34
F2R71GA AL AAEAL 2R A1PE A & E4AGAA Yot BAEANEHE HEANA F
TE MATCS) dZo] 7hsan), BABAL AR3 2 obs) BAGHAS U @AHon EWe AmE

o) We Hlgs AR NBYRE 2FAA @) FAsloRg West AoT Almdc
W2 FAHA WY gol 1§93 Uk %

Table 6. Effects of carbosulfan on total length and body-weight changes of Oryzias latipes after 30 days-exposure

(Mean+SD)
Concentration(mg/L) Total length (mm) ~ ' Body weight (mg)
0.0011 14.1+27 25.2+8.2
0.0027 13.3+1.8 21.2+83
0.0067 13.0+19 23.216.3
0.017 12.0+1.6* 19.2+8.0°
0.042 9.9+1.6* 10.9+4.9?
0.102” - -
solvent control 14.0+22 24374
control 13.8424 233492

“Significantly different from the control at p<0.05.
96h-LCso,
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Table 7. Effects of phenthoate on total length and body-weight changes of Oryzias latipes after 30 days-exposure

(Mean+SD)
Concentration (mg/L) Total length (mm) Body weight (mg)
0.0017 13.9+42.1 233189
0.0043 14.6+1.8 254179
0.011 147420 264195
0.029 142429 28.8+19.2
0.076 - -
0.167 - -
solvent control 144£1.8 264189
control 14.842.3 27.1£10.0

“96h-LCso.

Table 8. Effects of PCP-Na on total length and body-weight changes of Oryzias latipes after 30 days-exposure

(MeantSD)
Concentration (mg/L) Total length (mm) Body weight (mg)

0.0028 14.3+2.7 249493
0.0081 15.142.1 28.848.1
0.024 143420 253173
0.068 13.342.8" 21.349.6"
0.198 - -

0.289" - -

control 14.6+19 26.0+6.3

“Significantly different from the control at p<0.05. P96h-1.Cs

Table 9. Abnormal fish ratio of Oryzias latipes exposed to carbosulfan

(MeanzSD)

Concentration (mg/L)

Abnormal fish ratio (%)

deformed larvae

fish exhibiting abnormal behaviour

0.0011 0 0
0.0027 0 0
0.0067 0 0
0.017 0 0
0.042 6.1:0.3" 14.8+2.6Y
0.102" 90.1+5.9” 99459V

solvent control 0 0
control 0 0

VSignificantly different from the control at p<0.05. “96h-LCs

Table 10. Abnormal fish ratio of Oryzias latipes exposed to phenthoate

(MeanzSD)

Concentration (mg/L)

Abnormal fish ratio, %

deformed larvae

fish exhibiting abnormal behaviour

0.0017 0 0
0.0043 0 0
0.011 0 0
0.029 0 12.5+8.8Y
0.076 2941839 559+12.5”
0.167" 60.7+15.27 0

solvent control 0 0
control 0 0

"Significantly different from the control at p<0.05. Y96h-LCso
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Table 11. Abnormal fish ratio of Oryzias latipes exposed to PCP-Na

LR

LA R - )

Flok

(Mean+SD)

Abnormal fish ratio (%)

Concentration (mg/L)

deformed larvae

No. of fish exhibiting abnormal behaviour

0.0028 0
0.0081
0.024
0.068
0.198
0.289"
control

(= el e« R i an)

* Significantly different from the control at p<0.05. “96h-LCs.

Table 12. Early-life toxicity of pesticides on Oryzias latipes

Test Substance NOEC (mg/L) LOEC (mg/L) MATC (mg/L)
PCP-Na 0.024 0.068 0.040
Carbosulfan 0.0067 0.017 0.011
Phenthoate 0.011 0.029 0.018

C
Fig. 5. Effects of test chemicals on Larvae. A : control, B C: abnormal vertebral axis, D

retarded yolk-sac resorption -

oIEE

rat

American Society for . Testing and Materials(ASTM)
(1996) Standard Guide for Conducting Acute Toxicity
Tests on Test Materials with Fishes, Macroinver-
tebrates, and Amphibians, E729-96.

American  Society for Testing and Materials(ASTM)

D

. craniofacial alteration &

(1998) Standard Guide for Conducting Early
Life-Stage Toxicity Tests with Fishes, E1241-98.
Hashimoto, Y., and Y. Nishiuchi (1981) Establishment
of Bioassay Methods for the Evaluation of Acute
Toxicity of Pesticides to Aquatic Organisms, J. Pestic.
Sci. 6(2):257~264 (Jpn) (Eng Abs).
Hirose, K, and K. Kawakami (1977) Effects of



Carbosulfan®} Phenthoate] $:A}2](Oryzias latipes, Medaka)ol] t)3+ S 317

Insecticides, Oil Dispersants and Synthetic Detergent
on the Embryonic Development in Medaka, Oryzias
latipes, Bull. Tokai Reg. Fish. Res. Lab.(Tokai-ku
Suisan Kenkyusho Kenkyu Hokoku) 91:9~17 (JPN)
(ENG ABS).

Hori, H, M. Tateishi, K. Takayanagi, and H. Yamada
(1996) Applicability of Artificial Seawater as a
Rearing Seawater for Toxicity Tests of Hazardous
Chemicals by Marine Fish Species, Nippon Suisan
Gakkaishi /Bull. Jpn. Soc. Sci. Fish. (4):614~622
(JPN) (ENG ABS).

Matida, Y., S. Kimura, M. Yokote, H. Kumada, and H.
Tanaka (1971) Study on the Toxicity of Agricultural
Control Chemicals in Relation to Freshwater Fisheries

Some Effects of Sodium
Pentachlorophena, Bull. Freshwater Fish. Res. Lab.
(Tokyo) 20(2):127 ~146.

McKim, M. (1995) Appendix B Early Life Stage
Tests. in

Management No. 5.

Fundamentals of Aquatic Toxicology,
edited by Gary M Rand, ph.D., pp.974~1009.

Nishiuchi, Y. and Y. Hashimoto (1967) Toxicity of
Pesticide Ingredients to Some Fresh Water Organisms,
Sci.Pest Control /Botyu-Kagaku 32(1):5~11 (IPN)
(ENG ABS) (Author Communication Used).

OECD (1992) Guideline for Testing of Chemicals No.
203. Fish, Acute Toxicity Test.

OECD (1992) Guideline for Testing of Chemicals No.
210. Fish, Early-Life Stage Toxicity Test.

USEPA (1996) Ecological Effects Test Guidelines
OPPTS 850.1075 Fish acute toxicity test, freshwater
and marine.

US.EPA (1996) Ecological Effects Test Guidelines
OPPTS 850.1400 Fish Early-Life Stage Toxicity Test.

Wolfe M. F, S. A. Villaobos, J. N. Seiber and D.E.
Hinton(1995) A Comparison of carbamate toxicity to
Medaka(Oryzias latipes) embryos
Environmental Research Vol. 39:380.

larvae, Marine

o

VA, oldqt, dgl, 183l =37 (1987) &)
W3 SAEY ASEAE 744449 W3, Korean
1. Environ. Agric. Vol. 6(1) 50~60.

AR, oA, =T (1988) T =& AT w
2 FAol=Ael W3}, Korean J. Environ. Agric.
Vol. 7(2):124~129.

olxz} (1988) #A5AT MZE FHA), Korean J.
Environ. Agric. Vol. 7(1):65~73.



318 e - )44 - 239 - AT - 2FE - AR - AT - 9497

Toxicity Test of Carbosulfan and Phenthoate on Killifish

Chul-Han Bae*, Jeong-Seok Lee, Kyung-Won Cho, Hyun-Ju Park, Dong-Hun Cho, Kwan-Seop Shin, Chang-Kook
Jung, Yeon-Ki Parkl(Agricultural Reasearch Center, Hankooksamgong Co., Ltd., "Pesticide Safety Division,
National Institute of Agricultural Science and Technology)

Abstract : Acute toxicity test and chronic toxicity test were conducted with killifish (Oryzias latipes, Medaka) to
evaluate toxicity effect of pesticides. Acute toxicity test was investigated mortality in 48 hours and 96 hours after
treatment, chronic toxicity test was examined with the early life stage of 30 days after hatching be started
embryos of Medaka. The test substances were two pesticides, Carbosulfan and Phenthoate, applied to the paddy
.rice plant and well-known to the high fish toxicity. As the result of acute toxicity test, median concentration
(LCsp) at 96 hours in Medaka was Carbosulfan 0.102 mg/L and Phenthoate 0.167 mg/L, and Fish early life stage
toxicity test was conducted on basis of the result of acute toxicity test and concluded from the investigation of
hatching success, period of hatching, survival post hatching, length and weight of surviving fishes and abnormal
fish. The results of early life stage toxicity test were represented by no observed effect concentration (NOEC),
lowest observed effect concentration (LOEC) and maximum acceptable toxicant concentration (MATC). NOEC was
Carbosulfan 0.0067ppm and Phenthoate 0.011ppm, LOEC of PCP-Na, Carbosulfan and Phenthoate were 0.017ppm
and 0.029ppm, MATC of Carbosulfan and Phenthoate were 0.01l1ppm and 0.018ppm. These studies will be
expected to supply more varied chronic toxicity effects at lower concentration than acute toxicity test. Therefore,
evaluation data will be more realistic and the risk assessment of pesticide will be leveled up.

Key word : Oryzias latipes, Acute Toxicity Test, Early-life Stage Toxicity Test, Carbosulfan, Phenthoate.
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