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REBREEE
BRET

®¥ B

Ny rZooxF LoD AFH (Oryzias latipes) \TXT 2 2HEMERER

RRES
5B456G

RERFIE
ARERIT, OECD {bERTANTA N5 4 No.203 TAEEMHRR] (19924F) |(Z#ein
LTEBLT,

DEBRMKA : MY JooxFL v
DBRBEHR I AR (URMESICRKBREOSE L 2TH)
NHERLEY - v A& (Oryzias latipes)
4) RBEIAM] 0 96BEFMD
SIRBEE (REE) : MBEX, BhHEK, 5.0, 10.0, 20.0, 40.0
3 £ 1880. Omg/L (22t 5 2. 0)
(BB 5 100 mg/L, HCO-303 K Ur2-Ahrvxy/-MER, BHFIMES )
6)RARER: 5.0L
7) R 15%/BREX
B R AME : 10R/BMEX
9)RERIRE ©  24%1C
10) BREA : 1685 [H1BR / 8RF IR
1) HWBEHR DG - GCH&

w R

DRBETOHEBRDEEE  AEBREOREREIZXNTIFSRITATORERIZBWT
+20% AR Th o7, LINoT, BEOEHIEIBREREIZESWTITo 7,
2) O6BER DA S BT AE (LC50) : 38mg/L

(95%{EFRIX T : 29mg/L~52mg/L)



1 #BYE
1.1 &%, WERE LUHEEFER

E% s opn=F L
BER
CC19=CHC1
HFR CoHCl3
B 131. 39
A~DEEAEE*2 © 1100 ppm (25 °C) , 160 ppm (25 T)
HEEEX2: 60 mmHg (20 °C)
RS2 ~86.4 C
P2 86.7 C
HE] 1. 464 g/mL (20 C)

*1: LAa E RS
2 BELEYEEE - BETFRELCEDEFRRR, AE (BT6 3F)

1.2 HERE
B 99.9 %
K Gr*1 - 0.002 %
IR - 0.001 %ELTF
oy RS+l ESL3504
it - ]
frieE*1 ¢ 500 mL
AFR 13954104 2H
ShEx1 - . BLEHWEE

*1 G E TR R



1.3 HROEORERS LURERET TORE.

HRE TS EFOAREIRE L.

AFE LEEBRHEIC SV THRARE AR PARREL, HROROWEE L FEFEDH L
NARVI L ERELE, RBETHICLERICARS MARRIEL, RBEAINICHELE
AR ML ERB L, TORE, AT MIZELIIE» - & LY ERYRITRE P
BEETh-oT- L ¥ SNz,



2 R4

1D —fx% EXSH

2) F4& Oryzias latipes

3) #EEEE 2.2 cm (2.0~2.4cm), n=10

4) E: 0.16 g (0.11~0.21g), n=10

5) HHEIR - FRAEARS (BR)IEFEETTALI2IT)
6 AFH: 19954108258

Bifk

HREBR&EERSRE KR, BRES) T83RMH, AFILLE., HEHKROT T I %
Bz, RERRMBOUREMAIDLOIIRE LR »o7, RBEICIINBEMIZEE CER2EE
FEBLE, RERKA 7 ABMOETCRIISYUT ThHoz, £, EHYR (FEEEH
(1) FAFo, REHR) L 56EERID$MESTH]E (LC50) 110. 88ng/LTh o7z, D
HRAZRBHEOS BANICEATHLARE LT - 2% L 0 RIS 1T > 2. BIITH
KEGETTITWVEDREICRE SN HERIINARER THo 7,

vn' =y 2% RS, SIVAFVUEET M OA B EIERER

3 RBFE

3.1 RBR&H .

D REFK: ik (4FFRIEIZIRK, KFOBEFBRRBE LRRFED0RLL LI
HERFT 5728, £, HBRPROKPHLORBEHILET3HKE
¥*77urir— NTHEHH-T)

2) REEMME - 96RFR

3) RBEE: 500

4) EH: 1B/ BEX

5 HREME: R/BREX

6) ITV-Vav: E|L

7) RBREE: 24+1°C .

8) MEH: 16 BFfIBA, /8 Re I

9) fREE TR

._10_



3.2 FRK

BEREAK BETRKEKEZEHEROEL, BEEREZRELLEK, XHBERALTHO)

PHERALE, FRAKDOEEILS0mg, /L (CaCosiRE), pHIIT.9TH -7,
(FFREE— 1)

3.3 REREBRBIVIEENSE

1) RBRERE - 50 LA AE—H—
2){EIRHE HUEROKHE (IEIRER, 57y/8 J-h=yCL-80FE)
3)KIRE - BRFFTEMEY 2455 02%¢
4) p HEt - REERY HM-40VEY

B)ETFBRET © EX{LFEtE DOL-10%

3.4 REBRBEORE

ARBOEBICKLL, HRE, BFINBREI LT2.0, 20, 100mg/LO3KFEDREX
(&1, 5SB/RERXR) 2RELTFHARLIT oL, TOKR, 96RFDETRIT2. Ong/L
X T0%, 100mg/LK T100% T o7,

L8> T, ARBRICHT HME 5.0, 10.0, 20.0, 40.0 35 L T¥80.0mg/L (At :
2.0) D5EFEE L,

3.5 BRERIROMBK

WY E2000mg o 2-# b4vzy/-h % 1000mgHiN LERE LT, T OWHICS#BIE] (HCO-30)
#1500mgFRMM L L < IBE L7z, #ATIOOMLIZESR LTz (BBRMERE : 2000 mg/L) .
COBBROTHRIRLEZEZERERL, FRATELOLICERT L LRRE L Ui, BhAIMRBEE
W ix2-Ab4yzy )-»1000mg & 53 B BLF] (HCO-30) 1500mg#% & < {BE L7c4&, #E/KT1000mLIZTE
@LT%@LtOamﬁ@mm%%ﬁmfamuﬁﬁtb,%ﬂﬁﬁzwﬁﬁﬁkbtov

BRI TR A FRRAEMNE

mg/L mL
0 (xt8) 0
0 (BhAls=tER) 0
5.0 12.5
10.0 25.0
20.0 50.0
40.0 100
- 80.0 200
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4

3.6 RBREOSHT
SRR ARE S & D4R I 12 4 BRBUKAE X 0 BRERIES. OnL & BRI L~ L 1c & Y Hatid,
GCTHH LT, RBEOHFICELTIE, REAESICREEROAELT, 0 r—
JEEENCER L, HEHEMABRRE— 21TR LT,

3.7 REHME
RERERICHRALRAAE TR LEARAIROERS JUBBERLZAIE L,
%ﬁ&#ﬁ@ﬁﬁﬁ@*ﬁ,ﬁﬁ@ﬁﬂﬁ,1m%m5%,a&mﬁ¢mﬁaﬁ%1m§

XY YI0BHBA LK, KR, BFERBRE, PHIRREKRL L U24RMEOBKETEIC
PE L. RERMBTHREXITO2Mho7,

BB, 24, 48, 2RUGHBZICETREE S L VRB SN BHEOMER VI
BE (B SRE~ORERE, FHERESES, BEKkEY, PREBEOCRY, Kafil,
Fanpsh, HM%E) 2ELG L. ECEFELXRALLSEKRKKOBEBIEZLRWVWE &
RTE Y BRI,

¥ A7V VABE Uy FOETREBICES MNRESRWEFERT AR LI,

HERORH
SREXTORTHEHREBEEE (10R) "OREETR (%) &K%, Binomial EX -
iEProbit EIZ L D FEEFERE (LCSO) BB L, 72, TOBREHEMBALEL L,
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5 RBERBIUEER
5.1 HREREEDOEEMICEELRZRIILEEBEDNLIBREER
HMTAERIIEN-T,

5.2 RBRRPOBBRMERE

RERFBEFS L UUBHZICRBRETOERDERELXRE L, RBABRORE L
5.1~79. lmg/L (RXZE{ES. 0~80.0mg/L) TH Y, 24BFFEEDIWBELII4. 4~67.8mg/LTH > 7,
REBREORTEREICNTIEEGIT A TOBERTL200LUANTH o, L oT, £
RORBIIREREILESWTITo I

[Table 1(p.15), fTBEHE— 2]

5.3 YEEIEMAEE (LC50)

HERHMRIZBEMRETE LIt X £ H DT RIX5. Omg/LTO%, 80.0mg/LTI%TIH >, *t
BXOFEETRIINTH->T,

HHERYE DGR DN EFERE (LC50) 1338mg/LTH Y, T DISWEIRX M 329meg/L~
52mg/L’C‘E‘bo7‘:°.
(Table 2~3(p. 16~17), Figure 1(p.22)]

5.4 O%FETREBER LU I00%EERIERE

BRYEICREMBEE L A F DD ETEEEEIT20. 0ng/LTH Y, 100%FE TSR
BEII>80. Omg/L T o1,
[ Table 4(p.17)]

5.5 EHEER

EBMERE L T40.0 mg/LEU L TERERERE L, TS2YEERNEEsh, IRET
FRBRAMTICEEZERIBEREI N2 o7,
[Table 5(p.18)]
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5.6 REBREOKE, BFRERBRESLIUPH
RBRAMTFOKEBRTRTOBRERT24ICTH T, BFHRFBETS 2~8.5 ng/LT
HY, TRTORBRAKE CHRIMBTERRBED0% L ETH 72, p HIZT.3~8.0ThH -7,

(24. CCOEAFNIATFELR M E | 8. 25mg/L)
[ Table 6~8(p. 19~21)]

Lk
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Table 1.

Measured Concentration of the Test Substance During a 96-Hour Exposure

Nominal Measured Concentration, mg/L Mean® Measured
Concentration (Percent of Nominal) Concentration
mg/L 0 Hr 24 Hr mg/L

Control <0. 003 <0. 003 ———

Solvent Control <0. 003 <0. 003 S
5.0 5.1 4.4 4.7
(102) (88) (95)
10.0 10. 1 9.3 9.7
(101) (93) (97)
20.0 20.1 19. 4 19.7
(101) (97) (99)
40.0 38.1 37.3 37.7
(95) (93) (94)
80.0 79.1 67.8 73.2
_ (99) (85) (92)

a: geometric mean

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

_15_



Table 2. Mortality of the Orange killifish (Oryzias latipes) Exposed to the Test

Substance
Nominal Cumulative Number of Dead (Percent Mortality)
Concentration
mg/L 24 Hours 48 Hours 72 Hours 96 Hours
Control 0 (0) 0 (0) 0 (0) 0 (0)
Solvent Control 0 (0 0 (0 0 (0 0 (0
5.0 0 (0) 0 (0) 0 (0) 0 (0)
10.0 0 (0 0 (0 0 (o) 0 (0
20.0 0 (0 0 (0 0 (0 0 (0
40.0 2 (20) 3 (30) 3 (30) 7 (70)
80.0 4 (40) 4 (40) 5 (50) 9 (90)
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Table 3. Calculated LC50 Values

Exposure LC50 95-Percent Statistical

Period Confidence Limits

(Hours) (mg/L) (mg/L) Method
24 >80 -— ~ - -
48 >80 -— o~ - -
72 80 20 ~ >80 Binomial
96 38 29 ~ b2 Probit

Table 4. Observation of the Highest Concentration in 0% Mortality and the Lowest

Concentration in 100% Mortality Values

Exposure Highest Concentration in Lowest Concentration in
Period 0% Mortality 100% Mortality
(Hours) (mg/L) (mg/L)

24 20 >80

48 20 >80

72 20 >80

96 20 >80

_17_



Table 5. Symptoms of Toxicity Observed in the Orange killifish (Oryzias latipes)

Nominal Symptoms
Concentration
mg/L 24 Hours 48 Hours 72 Hours 96 Hours
Control N N N N
Solvent Control N N N N
5.0 N N N N
10.0 N N N N
20.0 N N N N
40.0 CLE-2 PLE-2 CLE-2 PLE-2 CLE-2 PLE-3 N
80.0 CLE-6 CLE-6 CLE-5 CLE-1

N @ No toxicological symptom was observed
CLE: Complete loss of equilibrium

PLE: Partial loss of equilibrium
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Table 6. Temperature Values
Nominal Temperature, C
Concentration 0 Hour 24 Hours' 48 Hours 72 Hqurs 96 Hours
mg/L new old new old new old new old
Control 23.5 23.5 23.9 23.5 23.8 23.9 24.0 23.6
Solvent Control 23.6 23.5 24.0 23.5 23.8 23.8 24.0 23.6
5.0 23.5 23.4 24.0 23.5 23.8 23.9 24.0 23.7
10.0 23.6 23.5 24.0 23.5 23.9 24.0 24.1 23.6
- 20.0 23.6 23.6 24.0 23.6 23.8 24.0 24.1 23.6
40.0 23.7 23.5 24.0 23.6 23.8 24.0 24.1 23.7
80.0 23.5 23.6 23.9 23.5 23.9 23.9 24.1 23.7

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period
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Table 7.

Dissolved Oxygen Concentrations
Nominal Dissolved Oxygen Concentration, mg/L
Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
mg/L new old new old new old new old
Control 7.9 6.4 7.5 6.8 8.0 7.1 8.4 7.1
Solvent Control 8.0 5.2 7.6 6.1 8.1 6.4 8.4 6.4
5.0 8.2 6.0 7.6 6.6 8.3 6.6 8.3 6.8
10.0 8.1 6.2 7.6 6.7 8.2 6.9 8.4 6.8
20.0 8.5 6.3 7.7 7.0 8.1 7.2 8.3 7.0
40.0 8.3 5.3 7.6 6.9 8.2 6.8 8.2 6.7
80.0 8.2 6.4 7.4 7.0 8.2 7.3 8.3 7.2

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period
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Table 8. pH Values

Nominal pH
Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
mg/L new old new old new old new old
Control 8.0 7.5 7.9 7.5 7.9 7.6 7.9 7.5
Solvent Control 8.0 7.3 8.0 7.4 279 7.4 7.9 7.4
5.0 8.0 7.5 8.0 7.4 8.0 7.5 7.9 7.5
10.0 8.0 7.5 8.0 7.6 7.9 7.5 7.9 7.5
20.0 8.0 7.5 8.0 7.6 8.0 7.6 7.9 7.5
40.0 8.0 7.3 8.0 7.5 8.0 7.5 7.9 7.5
80..0 8.0 7.4 - 8.0 7.6 8.0 7.6 7.9 7.6

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

_21_



Figure 1

Concentration-Response Curve

Mortality (%)
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Water Quality of Dilution Water

Parameter : Concentration
COD <1 mg/L
Total phosphorus <0.01 mg/L
pH | 7.9 (22°C)
Coliform group bacteria N. D.
Mercury <0. 0001 mg/L
Copper <0. 001 mg/L
Cadmium <0.001 mg/L
Zinc 0.02 mg/L
Lead : - <0.01 mg/L
Aluminium 0.05 mg/L
Nickel <0.01 mg/L
Chromium ' <0.01 mg/L
Manganese <0.1 mg/L
Tin <0.1 mg/L
Iron <0.1 mg/L
Cyanide <0.001 mg/L
Free chlorine - 0.01 mg/L
Bromide ion <0.1 mg/L
Fluoride ' <0.1 mg/L
Sulfide ion <0. 03 mg/L
Ammonium ion <0.1 mg/L
Arsenic <0.01 mg/L
Selenium <0.01 mg/L
Evaporation residue 110 mg/L
Electric conductivity 140 uS/cm
Total hardness (as CaCOj) 50 mg/L
Alkalinity 40 mg/L
Sodium 6.6 mg/L
Potassium 1.2 mg/L
Calcium 7.8 mg/L
Magnesium 3.6 mg/L

measured date: November 24, 1995
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1

REBIROSITHE

RBEOSITHE
(1) BREBRERIVREBRIKS. OnLZonLE N T A LB IR
!
(2) FBOFEREHT n—~3Y 2.0mLZMMxiRE S
REBZERLYT ov—-S R -1 (1040, HEBRET)
!
(3) WLUDEEBETARKEE~TV A2 OB
AMBICR 5B (3000rpm, 1043FE)

@) VRN AV A 9 b TEREX L,l EERZ (AR WIUEAR7723) IZERER
(5) @%%@@&W%%;—E<Dﬁb,wwvﬁ§
m)(mwﬁﬁﬁ%GCMEéﬁ47wu%1~2mLﬁm
(7 écm%

N LD ERR

RRBERERE EZA K (mL)
(mg/L) OBF ] 24FF1
PR 5.0 5.0
Eh Al BR 5.0 5.0
5.0 5.0 5.0
10.0 10.0 5.0
20.0 10.0 10.0
40.0 25.0 25.0
80.0 25.0 25.0

_26_



2 HRZu= bS5 74— (GC) RESRM

(%E)
HARr7a=  NTS57: HEWLETT PACKARD HP G1800A GCD (No. 1)
F— 75 76734
FRHES EID (Electron Ionization Detector)
F— 5 R HP GCD ChemStation

(GeitF)

#7152 0 HP-624 30mX0.25mmX1.40 um

Xy )T —HR A~V 7AQ 6mL/min

A—7BE . 40°C(1.0min) — 10C,//min— 130°C (Omin)
EARIBE : 200°C

RHEEE ({v-7:z-2) :260C

BEAFE Splitless Sampling Time : 60sec
EAR1L.OuL
R RGE Solvent Delay 6. 5min

Quant ion 129. 85m/z

Qualifier ion 94. 90m/z

3 RER
WRMED1000mg/L n—~Y/EBEZRBL, RK, vy THRLO, 0.2, 0.5, 1.0, 2.0,
5.0, 10.0, 20.0mg/LOFEEEB LA L, T OREFEKEZ, GCILEALY—/EHEE
REL, BEICEESY (ng/L) , MBI — 27 EHE (countFR) 2 &0, REBEIER

Lz, REBRIEBIEIRKZEIERELZY, BN TRECIIERERXNOMBBEEZEEIZ
1.000& BEFTH o7,

4 ZEERFK

B/ABREEY—27 @HEZ1000countiCBREL, ZTHICHYETIRRBEFOERYMEIRE
0.003mg/LE* ERMBR L L7z,

5 ENEREER
HRHE DS Omg/L RBRFEEAML, Z0oBKREY 11 RRBEOSHFFE) [ZiE->TH
Fli, 2EToHRMNENRBROEHEITTN TH 7, BREOSHERIT, T OHEME
IR THELIEE AV,
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Figure A-2-1

No. Concentration Peak Area

(mg/L) (count)
0 0.00 0
1 0. 20 64120
2 0.50 162533
3 1.00 322789
4 2.00 657058
5 5.00 1644111
6 10. 00 3357648
7 20. 00 6793521

=
non

~-17,500 + 339, 600 X
0.99997

Calibration Curve of the Test Substance by GC Analysis

8000000

7000000 [
6000000 |
5000000 |

4000000 | L

Peak area(count)

3000000 | r
2000000 |

1000000 | d

0 1 1 !

0. 00 5.00 10. 00 15.00
Concentration (mg/L)

...28_

25.00




Figure A-2-2 Representative chromatograms

(1) Standard 5.0mg/L; 0 hour

Abundance TIC: 5B456-4.D
200000 A

150000 4

100000 -

50000 -

0 P ———— v T S
ime-->0.00 2.00 4.00 6.00 8.00

TIC: 5B456-4.D
E-95 10.0ppm std

Peak#i Ret Time Type Width Area Start Time End Time
1 7.025 M 0.047 2407118 6.8593 7.220

(2) Control ; 0 hour

Abundance TIC: 5B456-2.D
200000

150000 A
100000 -
50000 4

0 4+— — . . .
ime-->0.00 2.00 4.00 6.00 8.00

TIC: 5B456-2.D
control Ohr

Peak# Ret Time Type Wwidth Area Start Time End Time
No peaks detected
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Figure A-2-2

Continued

(3) Solvent Control ; 0 hour

200000

150000 A

100000 A

50000

Abundance TIC: 5B456-3.D

0 e .
Lime-->0.00 2.00 4.00

TIC: 5B456-3.D
Sglvent control Ohr

Peak# Ret Time Type Wwidth Area

Start Time End Time
No peaks detected
(4) 5.0mg/L nominal; 0 hour
Abundance TIC: 5B456-5.D
200000 4
156000 4
100000 A
7.03
50000 A
. o"“I""I"‘rl'*' 1 T
ime-->0.00 2.00 4.00 6.00 8.00
TIC: 5B456-5.D
conc-1 5.0ppm Ohr
Peak# Ret Time Type Width Area Start Time End Time
1 7.026 M 0.047 1945150 6.915 7.217
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Figure A-2-2 Continued

(5) 20.0mg/L nominal; 0 hour

Abundance TIC:

5B456-9.D

200000 A

150000 - 7.02

100000 A

50000 4

0 . —————— L e
Time-->0.00 2.00 4.00 6.00 8.00
TIC: 5B456-9.D
conc-3 20.ppm Chr

Peak#f Ret Time Type width Area Start Time End Time

1 7.023 M 0.047 3827576 6.900 7.211

(6) 80.0 mg/L nominal:; 0 hour
IAbundance TIC: 5B456-11.D
7.02

200000 4

150000 4

100000

50000 4
Fime-->0.00 2.00 4.00 6.00 8.00 :
TIC: 5B456-11.D

conc-5 80.0ppm Ohr

Peak# Ret Time Type wWidth Area Start Time End Time

1 7.022 M 0.047 6019105 6.889 7.222
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Figure A-2-2

Continued

(7) Standard 5. 0mg/L; 24 hour

Abundance TIC:

200000

150000 -

100000 4

50000 -

0

5B456-14.D

7.02

Time-->0.00 2.00 4.00

TIC: 5B456-14.D
E-95 10.0ppm std

Peak# Ret Time Type Width
1 7.020 M 0.047

(8) Control ; 24 hour

Area
2410193

Start Time
6.915

End Time
7.204

Abundance TIC:

150000 A

100000 -

50000 4

5B456-15.D

0 +——————————
Time-->0.00 2.00 4.00

TIC: 5B456-15.D
control 24hr

Peak# Ret Time Type Wwidth
No peaks detected
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Start Time

End Time



Figure A-2-2

Continued

(9) Solvent Control ; 24 hour

Abundance TIC:

150000 4

100000 4

S0000 4

0 +———r—

5B456-16.D

Time-->0.00 2.00 4.00

TIC: 5B456-16.D
solvent control 24hr

Peak# Ret Time Type Wwidth
No peaks detected

(10) 5.0mg/L nominal: 24 hour

Area

Start Time

End Time

Abundance TIC:

150000 -

100000 A

50000 4

0 rm——r—1

5B456-18.D

ime-->0.00 2.00 4.00

TIC: 5B456-18.D

conc-1 5.0ppm 24hr

Peak# Ret Time Type Width
1 7.011 M 0.047
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Area
1688998

Start Time
6.897

End Time
7.214



Figure A-2-2

Continued

(11) 20.0mg/L nominal; 24 hour

Abundance TIC: 5B456-20.D
150000 4
7.01
100000 A
50000 A
Time-->0.00 00 4.00 6.00 8.00

TIC: 5B456-20.D
conc-3 20.0ppm 24hr

Peak# Ret Time Type width Area Start Time End Time
1 7.014 M 0.048 3700721 6.895 7.186
(12) 80.0 mg/L nominal; 24 hour
Abundance TIC: 5B456-22.D
7.01

150000 A

100000 A

50000 4

2 | W :
fime-->0.00 00 4.00 6.00 .00
TIC: 5B456-22.D
conc-5 80.0.ppm 24hr

Peak# Ret Time Type width Area Start Time End Time

1 7.007 M 0.047 5167486 6.500 7.197
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