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R

FuESrua R OFA IV (Daphnia magnay WTRTT HEREAR

A0S50245

ASLEX Y, OECD Guidelines for Testing of Chemicals 211 (2008) “Daphnia
magna Reproduction Test” (ZHE¥R L TERL 7,

AFA I P a (Daphnia magna)

Elendt M4 medium

21 B

AKX (BRARBREOEEL M)

10 S /RBK (1 B/ F8)

201 T

A, 16 FEREE (800 lux LLF) /8 R

RERE (GREE)

SHT R

REBREX BE (ng/L)
TR -
BEX1 0. 30
BEX2 0. 95
BEX3 3.0
BEX4 9.5
BEKXS5 30
2t 3.2

HAru~< N7 7HEBGH (GC/MS) &
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B UTORRER, HBRYOERECHEMEE S LITEHL,
21HBDORER (95% {5 #RFR 2}
I Dy aDEERFERE (LC50) : >19.7 mg/L ( BHAT )

5O%ERAPAERAE (EC50) 11. 3 mg/L
BAEEHRBE (NOEC) 2.17 mg/L
B/NMEFRBE (LOEC) 6.89 mg/L

( 10.1~12.7 mg/L )
(—)
(—)
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w8 Y HE 0 £ W

ARV =8 =3 8 e

5l % (% : BDCM™)
cC A s & # 75-27-4*
cl cl 3
MOE KRR R R \T/
Br
7 F E 163. 829*
E D (%) ¥7.8 (G0
F oMo o A& K _
E v & £ _®
3 £ E 6. TkPa/20°C
* Kk B OB K REE
L-*25)-n/K sy BEARK 1.88
2 A -57C
b A 90°C
FRICBT 3 HER EEF Rk
Z E t K RETD L BRLICEATD
B BRE B OREM
18 )W A% -
BT IERES I-Fh BEA -
7EbY BEa -
N T -

FEAFIIHAERERICL S, XL x ORFIILUTORAY,

*] RBREXETREREHIZLS,

*2 YHEERIZ TRIE,

*3 ] STOHERLEYHEDB [BRELFVEFE REY R
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1.1.2 #EFEE

gae I

1.1.3 REEBIUVREXORES

BERMERRRYB P, YHRRORBYEREHABE (RERM : AR, BX, EXH
A) RICRE L7,

EBETERID, RELEEBRDEORARNASS MLVEZBIE L. HohiARJ Vi
ERBEBENICRE LIRS M E—BLEZ 0D, BBRYHEIIRETREE Cho7z LHET
Lic, FRARRAAY bAEHBEEI— LITTT,

(EB) 77—V ERFATHOHTERE : Nicolet B AVATAR 320 &Y

1.2 RBAK

Elendt_Mél medium (OECD Guidelines for Testing of Chemicals 211 (2008) “ Daphnia
magna Reproduction Test” IZEE#MEN TV AFARK) 2+9RKL, 201 CKAEL THEA
L, MRz TREE— 2127, BRAOEEIL 250 ng CaC0, /L THD,

1.3 #HHALEY
1) —RA AAITva
2) ¥4 Daphnia magna
3 AFk: REFEYREPRR (R WITEEA B SRR
4) AFH: 19954 7 B 18 B (LI, HMERRICCRAREHHE)
5) RERE - EHH 6 r A EEYE (ErnsEh ) vh, RESER) X
AEMEKBERREY TV, 34 IV a0BREERASTNS,
48 BER N EE KA EME (48 Byl ECS50) 2 LLITIZTRTS,
BHORE -
0.66 mg/L (95%{EHRA : 0. 62~0. 70 mg/L)
ZZEUAM - 200947 A8 A~20094F 7 H 108
1998 £ 6 A LI DR :
Tl +1ERERZE : 0. 73+0. 13 mg/L, n=23
(BeAME~FAAE : 0.57~1. 02 mg/L)
6) AFERE 24 RERILAPSERR DGR (M)
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7 HREHEZHLIEDORI L a0RAERY -

Elendt M4 medium

1 88780 ml (25 B2 L) LAF

2L oAy —H—

20+1°C

A RIRED 60% L1 L

6.0~9.0

RIS, 16 FFRIEA (800 lux LATF) /8 BEREIRE
RE 28 B

Chiorella vulgaris (BHilaR#ER)

6 mg C (FHIRESHR) /2L R
FAEBAE S ALRIZ 1 E, ZO%A 3 ER#%
HERESR SN BICERE

8) #tR4EW (24 BN OhE) OBEEHE

SEMEAICERSLE 24 BRNABOSE () 2R&ICHVE, SEBEKBEIC,
BIVvapl oW CTHUTOREB,WT I L2 LT,

25 e -

3~4 B (FIEHAR - 2009411 A 10 H~20094 12 A 4 B)

ZEBAEET 2 AR OELTE : 20%LIA

ReE

BROIOHBEHA (FIEH)

HRBREH
tHIRAE
IR RERES :
KIBEt :
BEME
p HEt :

R HIE:
BFERFE:

gexh¥d
112 HB U

1.4 RBRESBBIGEEES

100 mL 7 AWML —H— (FE: 7723 —1)
B eRKE

ATy I8 7—N=v b CL-80RE
NoF® Few s TS
BERFHBH DOL-10 8

FREEN TR M40V R

Ny B FURAEL P L—H—
A MT—H AG204 BY

A N7 —8 AE163 &Y

A b7 —% AB204-S B

A b7 —84 PB3002 &

11
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2.1 RERGE
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A BRI, OECD Guidelines for Testing of Chemicals 211 (2008)' “ Daphnia magna
Reproduction Test” {Z#E#L L TER L=,

2.1.1 HREH
1) ZEHR :
2) ZEFHC:
3 ABRKE

4) EE .

5) HEAWE
6) HBRIRE :

) BEBRRE
8 pH:

9) TR :

10) BB :
IDNfEORER :
12) #G R & :

21 B

kAKX (R, HBREOLXELZTH)
80 mL/&F%R

10 £/ HREK

10 B/ HBE (1 B8

20+1C

3mg/l Ak, =7 L— 3L
6.0~9.0 (F8NT 1.5 &) , FERL
250 mg CaC0, /L LATF ‘
EPIYE, 16 BFREET (800 lux LATF) /8 RERIME
Chlorella vulgaris (BKIBIRIEAE)
0.15 mg C (FRRESE) /8 H

2.1.2 RBREBEORE
FuFETrunAF AT aatBEKEERABRIZBT 548 R ECS0 {EiX29 mg/L

ThDEDHEYE (BEE, LEWEORE) A7 OHFME £ 734, 200 ESX, FAR
BEZROL FICHRELRE,

HEBX BE (ng/L)
xt B —
REX 1 0.30
BEX?2 0.95
REKXS3 3.0
BEX4 9.5
BREKXS5 30
AH 3.2

12
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2.1.3 HEEBREoFER .

R, FBEE - 3R RTHERE-s TRELE, 1RBREIZ2& 10 BORRERI,
HBIKEZNTH 80 oL FoANE, REHANHCHT 5RREONY, RRBEORES
IUBROBRN, RRAS | ErascBEL, RRRENTHASRY Lk,

2.1.4 HBEOLH

RREOSHE, UTOBRCR-THAZ o< NS 7BESH (GC/MS) BIZLYIT

of, G FEOHEMETBRER — 41077,

SyTEIE #£BH%kA (OBBE) L1 RA, 6BAL7RHA, 13ARL 14HA, 20BA
L2RED4Ey b (RBREREELBAEMEZIIREXRTREL LY b
&35)

REHE O . RARIEEES - SHRRXOARBRAEAETROABRED PE 2 HE
BAHEAE LURBE TR  £XBK 1 HBRERORBRBEOPELHER

2.1.5 HER#EE

HTAERy P BOTHRENTABRKICRAL, RENEL L, RREOER, #%
MEOEHEBIEOBICKBEEZT 7ur— b CBot, REBMYER, HLLABARLAER
BBEILAFAENy FEAWTEIY Yy a2B Lzl (8K) . REMEBE 21 ARMCRT
YL, RESMD, UTOERKE-T, &, IVr2088, RRREONES L CE
BE{Tolz,

1) #f§

$EEE - &0
2) BI L anlR

HE B0 BAEMBICREBRTE)

HE AR, BKREBLIUCAEOREOFE, ErEbsbiiiRE

3) EHHEORE

HEE : REMAK T HELRER RAENBICREKTHE)

EHB : HEOEFRONB L UKRE, RUSE, BRI, KEFORLESOFEORERS

LURE

3) BROIOHEEHR (MER) OREK

B REHRTH |

HE : #BEIV LA BIARNOHEEME @ER) , FRRKICHT HYER OHE

13
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5 RBEEOHES L CEE

B3 . RERKBA (0OBRBE) 1 PA, 6ABL 7HH, 13RBL 14 HA, 20 HEL 21 H
B4ty b GRRKHNE L BABRRMELIRER TS 1y NET2) '

SE  RBRERELNY | ARRRORBRREAEAERORRE

' BKEATE L CRERTH | £3BK | RRABORRK

HE : RBREOKIE, BIESEERE, pH, BE, A8

2.2 ABREROFM
2.2.1 ®BROBEH
1) BROBHICAWAERYHEBE
RECHEHIZ, HBRVEREOHNEECHBMMELHEILE SN TITok, EHEOHES
ERUTO®HY Thod,

n— Bn
Area = Coned. - Conc x Days x Renewal Times

In{ConcA») — In(ConcB-r)

i
Total Areas = Z Area

m=l
MC = Total Areas
Total Days

ConcAn : n AR O D OHRER
(PR R BT ORIEE)

ConcBn : n#if0#E b ORERE
(#KEATE - X R ER TR ORIEM)

(ConcAn & ConcBn DA R UBE 1Y, Area=ConcAnxDaysxRenewal Times &35, )

Days: niiElo#gbo DR
Renewal Times : (RO £ TOHEKEIE
l: S¥rlEE (B MO

MC:  ESREIMETERIE

14
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2) BIVra0 EBFERE (LC50) OB

EEWFTIC, HREYO S0%BRCTIHRDEREZ LEERRE (LC50) &1 5,
BREATHKE, SRBRIEBITAECE (%) b, UTOFET 21 AHO¥FEEERE
(21d-LC50) % WRERRRRYRE L7, REHMPORBECRBEREMER L,

BEBEX LC50 DI EH
BT LHETE

> 50% Probit #&, Moving average 3, Binomial ETCOHOEMHEEMHEDY
LHETEh L ORERA, TREARRY B%EHEIRRAEZEH

~

50% HESNOIBRERRETD

3) 50%EFEAFRE (EC50) OHH
BERPBPIC, SREVOCHEEL S0%EETIRE S S0%KRAERE (EC50) 15,
BEKETHEC, FRBRECBIAEFERIC o 1 BYA ) OFEHRBEEMR (EFMEEK,
IF1/P) KD, FHRBEFEPOHBRIEXNTIEREROEMEL RS, EHMIHAE
F£% (100-M=E) HHLE, UTOHFET 21 AMO 50%EMAFRE (21d-EC50) %27
BARBORELE, REMRATOTSRBEFRSEREERLE,

SR ER \
DEHAE EC50 DRE Ik
> 50% Logistic BHERIZ X AEHERSHT (Logit Y

% FHEBAE+HED

< 50% BEShIBERKLTS
* :Yukms Y7 b7 =7 Statlight 48 ER4%#r) (Yukms Corp, HH)

15
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4) BAREE(FARE (NOEC) BXU B/MERMERE (LOEC)

RBE L AT, fL%HE, RV a0RCRELHESRD LNRVRREBRE Y
BREIEABRE (NEC) &35, HBEKELAT, %5, RIVa0RCRECHESR
» bR RRBICRE 2 B/ MEARE (LOEC) LT3,

BERTRIC, ARRRICEY 5 RMEFEND, RERLNBRLEOFEEOHREUT
DHEFHEHFHRICL Y KD, FMEEROHRI VY I 0RTCEELTHREMI NEC BLT
LOEC Z®RE LT,

£ B O H B
(RHBELA 2 BELLEHD)

Bartlett OESHBRE

ZAEPRDLNIES ZHAEBRDLNRVWEE
—JCECE S BUTHT (ANOVA) Kruskal-Wallis ORE

2N ARY 7 ® Dunnett, Williams ST AN 7@ Dunnett, Williams
F 7213 Scheffe OEHEEERE F 71X Scheffe DEBEHBRIE

Yukms Y7 b =T
Statlight #4 ZEOKE:] (Yukms Corp, E)

5) HEHFERIFIE
HRBREROERICAWEEHFOTEE, &RELLIIFRLE,

2.2.2 RROEHHE
UTORERE SNBSS, RREAHLARLE, ,

) dBRETORI I aDFETRE, BRERTRT 20% UTTHEZ L,

2) MBRIZBWT, BERTRIIAFLTWARIV 2 | YLV OEHRFEFE (£
TFEshek) 73 60 BREAETHDH Z &,

16
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3 BREBLIUEZ
3.1 HEBERBEOEREICEEZRIZLAELBOWIREER
ZUTAERIT Mo,

3.2 HBRREOCAERLIUVAE

HBREOKE, BHEEREE, pH, FECHERREBLUNEBEOBREERZEL TN
Table 1, Table 2, Table 3, Table 4 33X} Table 5 1277,
TRTORRBREKIZBNT, RBRIEOKERK 20£1C, BEREREIX 3 ng/L LLE, pHiE
6.0~9.0 (Z&X 1.5 R , WEIL 250 mg CaCl, /L AT TH Y, Wih HHBREH OfHH
NTHot, RBREONE, TCORRRKIIBWT, REYMTEL TEATH 1,

3.3 RREFTOERYERE
REEPORBRYEREOHWREYL Table 6 12, KFMRIa< /T a2 HBEE -4
VR, _

BEX 1~5 OREME CEHE) i1, #hEh 0.211, 0.676, 2.17, 6.89 BL U 19.7 mg/L
Thy, BEBEICHLTE,-, T, REPESHICRERPIBEDLNT, TORREE
LT, FHIToRHDI L, AFb0BEBERE L b, F#MESEEENIRT,

3.4 IV aBlUEHSEOEE

D BIVraoRTEBIURLTR

PI D a0 RBRCEB LI UFETES Table 7, RFEECFMER%E Figure 1 12577,
MEXBIUVRERK I~5 BT ARTER, RELTRHREBVWTTRT 0% ThHoT,
BV a0 ReARER— 5I1T77,

2) B3I TraofEkiRERIUSE
FRTORBREICIVTEI VY OERESIBR SN2k,
FEBRKE L CBER 1~3 Tl UL 0B REEED LR o ks, BEK 48X
05 CHRERMEOLE L BB SN 5 BE(L LIS WEESEEShE,

3 BOIOHEEHE (#FER)

B IJanfEER#% Table 8277,

HBEBLIVRER I~4 KRTARI VU a0fERR, RENRE I ALRTH-, RE
K 5icBVTCit | ENGHEEZEH LW ERERTEER, BVORIP/OPERARR
BEAMA 15 BLUNTH o=,

17
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4) FHREEFEL LOCEBATE

EFBIVva | HYE ) OFHREEFE (SFI/P) % Table 9, FHRBEEFHKDREY
Figure 2, BHAZEROEHER Y Table 10, EHMIGOHALBEZELZMEBER—5 I
b :
SBEICE 5 T REEFEIL, 101.3 BThok, BERXK 1~5 KBWTH, ThTh
110.3, 114.7, 115.8, 87. 1 BL U 1L 6B TH -7,

BEKX 1~5 OEMAESRIL, #h£h 8.9, -13.2, -14.3, 14 0B L1f88.5% TH o1,

5) FELHME, BERRER, RIRSROFEAS
FECshik, BERSIR, HRIRFSRORAEZDEBERAHEBRER -5 FT,
T hiks L OHERBRIE, T RToRBEKICBVWTEBEEIN:, Wﬁ&ﬂﬂ@%éi&%&b 5% (A

Mhmote,

3.5 BIVUa0¥EEFERE (LCS0) _
BEORERICBTIRIPVADEEEY 0% Tholkicw, 21 FRAORI VI an¥K

RIEME (LC50) R#EEESNHBEEIRE L, 21 AM® LC50 % Table 11 BLTEUATIZFY,
21 B LC50 :  >19.7 mg/L (95%IEEEBR : EHAT )

3.6 S0%EAEMERE (EC50)

HBEICHTIBREROERRNERORKER 2 50% Thofis, 21 HED 50%EME
H@A (EC50) 1 Logit B 0 EMH L7z, 21 HREID ECS0 % Table 12 BLULATIC, 3
BEFEER - 67T,

21 R ECS0: 11.3 mg/L (95%E#AMRA : 10. 1~12.7 mg/L )

3.7 BKEEFRE (NOEC) BLUR/MERRE (LOEC)
BREEFROAEERTEDOERY Table 10 I, HHBREABER— 6177, HBE L
P BREEMT, BEK 1~4 TREBZEARO O h-7R, BEK 5 TREEEZEFRED
b, $f2, BEK4BL05 CHEI VY a0ABREMBESNE,
SALEDRELLEELEL 21 BMOEKEEARE (NEC) BLUR/IMEARE (LOEC) %,
Table 13 BLX R TIZFRT,
21 HR NOEC :  2.17 mg/L
21 A8 LOEC: 6.89 mg/L

18
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3.8 HBROFHE

3.4 EIDraBlUEHNMEOBEE) KBV TRBROFMEDORMHETTHLLEL
B, RRIIBEDHTHHEAR L,

19



A090245

Table 1  Temperature of Test Water
Test Nominal Temperature (°C)

Group Concentration Exposure Time (Days)
0 1 6 7 13 14 20 21
(mg/L) New Old New Old New Old New 0ld
Control -~ 199 199 198 198 198 19.7 198 198
Conc.1 0.30 198 198 198 198 198 196 198 197
Conc.2 0.95 198 198 198 197 198 196 198 196
Conc.3 3.0 198 198 198 197 198 196 198 196
Conc.4 9.5 199 198 199 197 198 196 198 197
Conc.5 30 200 198 200 197 198 196 198 197
Min.: 19.6 Max.: 20.0

New: New test water freshly prepared

Old:  Old test water immediately prior to renewal or at the end of the exposure

20
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Table 2 Dissolved Oxygen Concentrations (D.0.) of Test Water

Test Nominal D.O. (mg/L)

Group Concentration Exposure Time (Days)
0 1 6 7 13 14 20 21

(mg/L) New Old New Old New Old New Ol

Control - 84 84 88 79 88 7.7 88 82
Conc.1 0.30 8.3 83 88 79 87 76 88 79
Conc.2 0.95 84 83 88 79 88 77 88 78
Conc.3 3.0 83 83 88 78 87 717 86 18
Conc.4 9.5 82 82 88 8.1 87 82 88 82
Conc.5 30 83 83 88 80 88 79 88 8.0

Min.: 7.6 Max.: 8.8

New: New test water freshly prepared
Old:  Old test water immediately prior to renewal or at the end of the exposure
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Table 3  pH Values of Test Water

Test Nominal pH

Group Concentration Exposure Time (Days)
0 1 6 7 13 14 20 21 Min Max.

(mg/L) New Old New Old New Old New Old

Control - 82 81 83 77 382 76 82 77 76 83
Conc.1 0.30 83 81 83 77 82 76 83 77 76 83
Conc.2 0.95 84 81 84 77 83 76 84 717 76 84
Conc.3 3.0 84 82 84 78 83 76 84 76 76 84
Conc.4 9.5 84 83 84 79 83 78 84 78 78 84
Conc.5 30 84 81 84 78 83 78 84 78 78 84

Total 76 8.4

New: New test water freshly prepared
Old:  Old test water immediately prior to renewal or at the end of the exposure
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Table 4

A090245

Total Hardness (as CaCOj;) of Test Water
Test Nominal Total hardness (mg CaCOs/L)

Group Concentration Exposure Time (Days)
0 1 6 7 13 14 20 21
(mg/L) New Old New Old New Old New O
Control = 230 232 236 238 240 240 242 236
Conc.1 0.30 234 236 238 236 246 248 236 240
Conc.2 0.95 236 236 242 240 244 248 240 238
Conc.3 3.0 236 236 238 242 242 242 240 240
Conc.4 9.5 238 240 238 238 238 242 242 240
Conc.5 30 238 234 240 242 246 244 236 234
Min.: 230 Max.: 248

New: New test water freshly prepared

Qld:  Old test water immediately prior to renewal or at the end of the exposure
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Table 5  Appearances of Test Water

Test Nominal Appearance
Group Concentration Exposure Time (Days)
0 1 6 7 13 14 20 21
(mg/L) - New Old New Old New Old New Old
Color C- C- C- C- C- C- C- C-
I _ Suspended solids  S- S- S- S- S- S- 8- S-
Contro “  Floatingsolids F- F- F F F F F F
Precipitation P-. P P- P- P- P- P- P-
Color C- C- C- C- C- C- C- C-

Suspended solids S$- S- S- S- S- S- S- S-

Cone.1 030 postingsolidss F- F F F-  F- F  F B
Precipitation P- P- P- P- P- P- P- P-
Color C- C- C- C- C- C- C- C-

Suspended solids  S- S- S- S- 8- 8- S- S-

Conc.2 0.95 Flo:ting soids F F- F F F F F F-
Precipitation P- P- P- P- P- P- P- P-

Color C- C- C- C- C- C- C- C-

Suspended solids S- 5- S- S- S- S S- S-

- Conc.3 3.0 Flo:;ng soids F- F- " F- F F F F F
Precipitation _P- P- P- P- P- P- P- P-
Color C- C- C- C- C- C- C- C-
Suspended solids S- S- 5- 8- S- S- S- S-
Floating solids F- F- F- F- F- F- F- F-
Precipitation P- P- P- P- P- P- P- P-
Color C- C- C- C- C- C- C- C-
Suspended solids  S- S- S- S- s- S- S- S-
Conc.5 30 Flo:teing solidss F- PF- F F- F- PF F  F-
Precipitation P- P- P- P- P- P- P- P-

Conc.4 9.5

New: New test water freshly prepared
Old:  Old test water immediately prior to renewal or at the end of the exposure

Color:
C-: Colorless

Suspended solids:
S-:  Not observed (transparent)

Floating solids:
F-: Not observed

Precipitation:
P-: Not observed
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Table 6 Measured Concentrations of the Test Substance in Test Water

(Semi-Static Condition)

Measured Concentration (mg/L)
Test Nominal Exposure Time (Days) )
Group  Concentration 0 1 6 7 13 14 20 21 Mean'!
New Old New Old New Old New Old
{mg/L) [Percent of Nominal, %]
Control - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -
Conc.1 0.30 0.236 0.192 0.235 0.160 0.258 0.193 0.236 0.185 0.211
i ) [79] [64] i78] [53] [86] [64] [79] [62] {703
0.777 0.595 0.741 0.515 0.811 0.644 0.744 0.617 0.676
Conc.2 0.95
[82) (63) [78] [54] (85] (68] [78] - [65] 71
Conc3 10 246 1.93 232 1.67 259 2.13 244 2.00 217
' ' [82] [64] | [56] (&6} (71] {81 (67 f72)
7.95 6.32 7.35 543 8.05 6.47 763 6.60 6.89
Conc.4 95
[84] [67] (771 i57] (85] [68] [80] [691 {731
213 18.1 21.0 14.6 246 194 213 19.3 19.7
Conc.5 30
(M) [60] [79] [491 [82] [65) [71] [64] [66]

*1: Time-weighted mean
New: New test water freshly prepared
Old:  Old test water immediately prior to renewal or at the end of the exposure
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Table 7 Cumulative Numbers of Dead Parent Daphnia and Cumulative Mortality

Test  Nominal Mean"’ Cumulative Number
Group Concentration Measured Cumulative Mortality (%)
Concentration Exposure Time (Days)
{mg/L) (mg/L) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
¢ ¢ 06 0 0 0 ¢ ¢ 0 O ¢ O 0 0 0O O O Q0 O O G
Control - -

o 0 ¢ 0 0 O 0O O 0 © 0 0 0 0 0 0 0 0 0 0 0
Conc.] 0.30 0211 c o 0 0 0 0 0O 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0
¢ 6 0o 0 0 0 0O 0 O 0 0 0 ¢ 0 0 0 0 0 0 0 0
Conc.2 0.95 0.676 0 6 0 0 0O 0 © 0 O 0 0 0 0O O O 0 0 0 0 0 0
’ o 0 0 6 0 0 0 0O 0O 06 0 0 0 0 0 0 0 0 0 0 0
Conc.3 3.0 217 o o 0 0 ¢ 0 0 0O O 0 O O O O O 0 O 0 0 0 0O
6 0 o 0 0 0 0 O O 0 0 O 0 0 O 0 O 0 O 0 O
Conc.4 9.5 6.39 o 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0O 0 ¢ 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O
Cones 30 197 o 0o 0 0 0 ¢ 0 O 0 O ¢ ¢ 0 0 ¢ 0 0 0 0 0 0
o0 0 0 ¢ 0 0 0 0 6 0 O 0 0 0 0 0 0 0 0 0

*]1 : Time-weighted mean

Figure 1 Cumulative Mortality of Parent Daphnia

=

—5— Control
——Conc.1 030 mg/L
—#—Conc2 0.95 mg/l.
——Conc.3 3.0mgl
—«Concd 9.5mglL
-~ Conc.5 30 mg/lL

oS
<

Cumulative Mortality of ParentDaphmia (%)
&
S 3

[
=]

W] - = - % = 5 - 85— % 5 58 -F—
0 7 Exposure Thre (Days) 14 21

Values in legend are given in the nominal concentration.
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Table 8  First Brood - Production Days
. 3]
Test Nommal- Mean First Brood - Production Days
ou Concentration Measured
group Concentration Vessel No. Min. Max
(mg/L) {mg/L) 3 4 5 6 7 8 9 10
Control -- -- 8 8 8 9 9 9 8 8 8 9
Conc.1 0.30 0.211 9 9 8 9 8 9 8 9 8 9
Conc.2 0.95 0.676 8 8 9 8 8 8 8 8 8 9
Conc.3 3.0 2.17 9 8 9 9 8 8 9 9 8 9
Conc.4 9.5 6.89 9 9 9 8 9 8 9 9 8 9
Conc.5 30 19.7 12 15 * 9 15 9 12 9 9 >2]

*1 : Time-weighted mean

* . No brood production for 21 days.
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Table 9 Mean Cumulative Number of Offsprings Produced per Parent Daphnia Alive
(XF1/P)
Test ~ Nominal M
es omin: . Mean SFI/P
Group Concentration Measured
Concentration Exposure Time (Days)
(mg/L) (mg/L) 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2
Control - - 0.0 56 121 121 192 421 421 451 744 744 744 9661002 1002 1013
Concl 030 0.211 0.0 37 98 098 152 39.0 390 39.0 740 740 740 985 1009 1009 1103
Conc2 095 0.676 00 79 118 118 191 420 420 457 762 762 762 103.7 103.7 103.7 1147
Concd 30 217 00 39 96 96 184 379 379 473 692 717 717 9811008 1008 11538
Conc4 95 6.89 00 17 35 35 61 140 140 192 436 436 436 71.0 710 710 871
Concs5 30 19.7 00 00 05 05 05 16 16 16 66 68 68 85 102 102 116

*1 : Time-weighted mean

Figure 2 Mean Cumulative Number of Offsprings Produced per Parent Daphnia Alive
(ZF1/P)
140
130 F--
E —— Control
120 f--
110 : ——Conc.l 0.30mglL
E —%-Conc.2 0.95mgL
100 f--
F —o—Conc3 3.0mgl
90 o~
—x~Conc.4 9.5 mglL
a 8 £ 7 s Com5 30mel
Ll e R
=1 o
60 F-- - e o o
50 E - mmm e
40 f oo
30 frmmm e
20 f--mmmmm oo
10 fommemome oo
ot A

]

Exposure Time (Days)
Values in legend are given in the nominal concentration.
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Table 10

A090245

Reproduction Rate, Inhibition Rate and Results of Statistical Comparison

(by Dunnett's Multicomparison Test)

Test Nominal Mean" Cumlative Number of Offsprings A B C
Group Conc. Measured Vessel N Reproduction Inhibition
Conc. . Mean SD.  Rate  Rate
mgl) (mgl) 1 2 3 4 5 & 71 8 9 10 (%) (%)
Control - - 101 102 104 98 101 el 103 105 109 9% 1013 48 - -
Conc.1 030 0211 98 98 99 106 127 92 130 87 141 125 1103 18.7 108.% - 89
Conc2 095 0.676 103 99 139 98 98 9 127 155 13 98 1147 219 1132 - 132
Conc3 3.0 217 i02 94 98 133 106 93 129 139 127 137 1158 18.8 114.3 - 143
Concd 95 6.89 95 109 103 73 77 100 108 107 88 11 87.1 296 860 14.0
Conc5 30 19.7 6 12 7 6 0 12 7 23 13 30 6™ 29 11.5 385

*1 : Time-weighted mean

- : Indicates no significant difference.

* ; Indicates a significant difference (a=0.05) from the control.
(There was no sign in this test.) -

** . Indicates a significant difference (0=0.01) from the control.

Equations: B=A/A control X100

C=100-B
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Table 11  Median Lethal Concentration (LC50) for Parent Daphnia

Exposure Period LC50 95-Percent Confidence Limits Statistical
(Days) (mg/L) (mg/L) . Method
21 >19.7 ™ - -

*1: The LC50 value and its 95 % confidence limits could not be determined by statistical
method because the mortality of parent Daphnia at the maximum concentration level
was less than 50 %. Therefore, the LC50 value was given in estimated concentration

range.

--:  Not determined

Table 12  Median Effect Concentration (EC50) for Reproduction

Exposure Period EC50 95-Percent Confidence Limits Statistical
(Days) (mg/L) (mg/L) Method
21 1137 101 - 127 Logit

*1. Using the data of Conc.1-- 5

Table 13  No Observed Effect Concentration (NOEC) and Lowest Observed Effect

Concentration (LOEC)
Exposure Period NOEC LOEC
(Days) (mg/L) (mg/L)
21 217 6.89
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Figure A-1-1 Infrared Absorption Spectnim of the Test Substance before the Start of

: Exposure
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Figure A-1-2 Infrared Absorption Spectrum of ‘the Test Substance after the End of

Exposure
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Table A-2

A090245

Elendt M4 medium recommended by OECD Guidelines No.211 used

as dilution water

Macro nutrients

Concentration (mg/L)

CaCl-2H,0 293.8
MgSO; - 7H,0 1233
KCl 5.8
NaHCO; 64.8
Na,8i0;3 -+ 9H,0 10.0
NaNO; 0.274
KH,PO, 0.143
K,HPO, 0.184

Trace elements

Concentration (pg/L)

H;BO; 2859.5
MnCl,-4H,0 360.5
LiCl 306.0
RbCl 71.0
SrCly* 6H,O 152.0
NaBr 16.0
Na2M004 * 2H20 63.0
CuCly- 2H,0 16.8
ZnCl, 13.0
COClz * 6H20 10.0
KI 3.25
Na,SeO; 2.19
NHsVO, 0.575
Na;EDTA-2H,0 2500
FeSO;: 7TH,O 995.5
Vitamins Concentration (ug/L)
Thiamine hydrochloride ° 75.0
Cyanocobalamine(B12) 1.00
Biotine 0.750
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A090245

HBR O TR
1. #E ﬁ‘

2. RERFOHAR
FRPEFEE TEOROBEVERL, RBRAKENARKERLTD.

BB T BB e
BRARBE ot RS VL' A PR
ST e AR N L 2 2 U
LEREHR et ORI 232 % ¢ USSR
JBEAE peswee SO L NS EURU

HEBX RERE ERhERE

(mg/L) {mL)

*HHB X — — 0.00

B 0. 30 - 0. 60

BEFIX2 0.95 —> 1.90

BEX3 3.0 — 6. 00

BEX4 9.5 —> 15. 00

REIXS 30 -—> 60, 00
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1.ﬁzynvbﬁ77giﬁﬁ(Gc/Ms)% PES

g

HAru<e b 75 TERMEH (~y FAR=ZF L7 %) Nl

HAIZa< 7 F7(GC) :

~y FRA—Z Y275 (HSS) :

B BRI AR (MSD) -
T — & B

[GC Zf4]

b VA
FxDT—HR:
ALy TPEA A
Fd—7 R
HEADBRE :

MSA Vv H—7c—RBE -

EAZRE:
HEAE:

{HSS &4%]

BEESRY
A~ MRER

PRATIRG A—F

[MSD 4]
RS

f#

Agilent Technologies 6890 &Y
Agilent Technologies 7694 B!

Agilent Technologies 5973N &

MSD #3A7-y3v

J&W DB-5MS 60 mX0.25 mmX1.Opum

Al 1.0 mL/min(Constant
12 min

50C {0 min)—15C/min—200°C (2 min}

200°C
280°C
27" 09 (R7°99hke = 50.1 :
3.0 ml. (HSS ¥v7° w7 BRE)

Oven : 60°C, LOOP : 120°C, Transfer Line : 200C

GC Cycle Time : 18 min
Vial Equilibration Time :

flow)

1)

10 min

Pressurization Time : 0.2 min

Loop Fill Time : 0. 03 min

Loop Equilibration Time : 0. 2 min

Inject Time : 0.2 min
Shake : 2

A3/8R 230°C, PQEMmE~A - 7448 150°C

'SIM (Selected Ion Monitoring) &if :

Solvent Delay : 5.50 min
Quant ion m/z 83.0
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2. REBOER L ABRBETFORRVEREOER
1) HBRWMEL T & b THERE, ARL, 0, 0.0500~1.00 mg/L DEBEHRBEZRRLL,

2) BEEREUTOLIEHITLE,

FBELK* 10 nL
+

HERK 0.1l

gﬁ

Glc/MseEuﬁE*2

*1 : JIS K0557 A4 7/ L — KoK

%2 PIEEIEEERBRED 1/100 iICHHY

3) MEICRE (ng/L) %, MENCY— 2 E8 (count) 2 &V, REREZER LI (Figure A-
4-1) , B/NTREIC LV ESERRR Y=atbX 2RO, HEMEHIT 0.9998 LA2h, EHEHE
DOEE (0.995 LIE) WL, £, Yh a D BREBERMBRAZELI LMD, &
BRIIEALEATAERE ALY, FITC, RREPOEBRHEREOCERIY, &0
B BIE LB RRRO Y — 2 Bl L OB TiTo 1,

1) REHOEEREICHL, 1/10 CHREMNCAWMTERLEDN2ERHERE 0.005 mg/L 2
EHBFOBRHBRELE,

3. AREOIWHE
1) RBEZUTOL DT/ Lz, KFHEs 0~ M T L% Figure A-4-2 IZRT,

ARk

+

FEhy 0.1l

+

HREBEE 10 oL (FBFRAE OEE)
|

Re

|

GC,/MSHIE

¥ BEUK ERBRIROLEZEX D L LILL - THRDERE 2 RERBEIC AN, R
TTICREREEICAS & TRSWIRBREE, REB 10 b (FRK= 0al) &L7
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Figure A-4-1  Calibration Curve

No. Concentration Peak Area
X (mg/L) Y (count)
1 0 0
2 0.0500 273890
3 0.100 562652
4 0.200 1106870
5 0.500 2776459
6 1.00 5806969
Y=a+bxX
a= -3.162E+04 -1.137E+05 <a< 5.042E+04
b= 5.793E+06 ( 95-Percent Confidence Limits)
r= 0.9998
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___ 5000000
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2 4000000
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< 3000000
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2000000
1000000
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Figure A-4-2 Represéntative Chromatograms
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Figure A-4-2  Continued -
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Figure A-4-2 - Continued - o
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Table A-6-1
e Dip e e s Doss iy
1 0.211 mgL
1 0.676 mg/L.
1 217 mglL
1 6.89 mg/L
1 19.7 mg/L

Calculation of the EC50 (21days)

Logit method (Generalized lincar model / likelihood method)

No.

W B B e

Matched test

Test

Deviance

-Logistic likelihood ratio
Pearson's chi-square

Akaike's information criterion

Estimation of parameter

NO. Parameter
1Y
2

50 percent Efective/lethal dose

Estimated 95 percent Student confidence limit

ED/LD50 Lower
11.32551

Estimated values and residuals

No. y
1
2
3
3
5
Diagnosed statistics
No. Cook's
distance
1
2
3
4
5

100 0
100 0
100 ¢
100 14
100 88.5
Y
100 0
100 0
100 0
100 14
100 88.5
Statistic
0.4497
-76.4055
0.23667
156.811
6_hat
-9.0504
1 8.5863
Upper
10.1095 12.72077
y_hat
0 0
0 0.0027
0 0.2105
14 13.5492
88.5 88.7376
Leverage
0 0.0001
0 0.0034
0.0121 0.0943
1.4849 0.9264
47115 0.9758

DF.

T Ever

Yukms StatLight #08 B 547

A090245

00% 2Py bk (—RIEBEETAN/RLE)

0.0%
0.0%
14.0%
88.5%
-0.676
0.17
0.336
0.838
1.294

1

0 1

0 1

0 1

0.14 1

0.885 1

Probability

3 0.92979

3 0

3 0.97146

Standard ermor 0_hat/se
0.962 -9.4076
0.9008 9.5315
Count Residual y/n
0 0
-0.0027 0
-0.2105 0
0.4508 0.14
-0.2376 0.885
Deviance Pearson
residual residual
-0.0084 -0.006
0.0738 -0.0522
£.6491 -0.4592
0.1311 0.1317
-0.074% -0.0752

54

.68
0.17
0.34
0.84
1.29

n_hat
0
0
0.0021
0.1355
0.8874

Std. deviance
residual
-0.0084
-0.0739
-0.6821
04834
-0.4818

Rate residual
0
0
-0.0021
0.0045
-0.0024

Std. Pearson
residual
-0.006
-0.0523
-0.4826
0.4856
-0.4833



Table A-6-2

Input Data Table

Results of Statistical Comparison Test

(Cumulative Number of Offsprings for 21 Days)

A090245

No. Control  Conc.l Conc.2 Conc.3 Conc.4 Conc.5
{Groupl) (Group2) (Group3) (Group4) (Group5) (Group6)
1 101 98 103 102 95 6
2 102 98 99 94 109 12
3 104 99 139 98 103 7
4 98 106 98 133 73 6
5 10 127 98 106 77 0
6 91 92 26 93 100 12
7 103 130 127 129 108 7
8 105 87 155 139 107 23
9 109 141 134 127 38 13
10 99 125 98 137 11 30
Group Samples Mean S.E. SD. Variance
I 10 101.3000 1.5133 47854 229000
2 10 110.3000 59181 18.7145 350.2333
3 10 114.7000 6.9187 21.8787 478.6778
4 10 115.8000 59457 18.8019 353.5111
5 10 87.1000 9.3612 29.6027 876.3222
6 10 11.6000  2.8095 8.8844 78.9333
Method vs Side Stat. 0.0500 0.0100 0.0010 Prob.
Bartleit test . 0 27.1344 11.0705 >15.0863 20.5150 S5.37E-05
Method Vs Side Stat. 0.05 0.01 0.001 Prob.
Kruskal-Wallis test 0 273653 >11.0705 15.0863 20.5150 4.84E-05
Method Vs Side Stat. 0.0500 0.0100 (.0010 Prob.
Dunnett Tvs2 2 03140  2.5093 3.0564 999.9900 0.9980
Dunnett 1vs3 2 0.6088 2.5093 3.0564 999.9900 0.9616
Dunnett 1vs4 2 0.9036 2.5093 3.0564 999.9900 0.8349
Dunnett lIvs5 2 0.8652 2.5093 3.0564 999.9900 0.8569
Dunnett lvsé 2 3.5760 >2.5093 >3.0564 999.9900 0.001656 **
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1. HBY

A090245

WBRHBEBEOBICONT, BEHE L ASEETHRELITY, BRDEORBRIETH O OFEK
DHEZDOWNTER LT,

2. Hik

SRERE 10 ng/L ORBEXHKZLBANRT 1 HEREL, TOMBROERMERE Y
HARZa=w 75 7885 (GC/MS) icXvBIELE,

PERME

1) RERE: 10 mg/L

2) RRAE®R: BEFER: 10 VY5RBE—F—, T7o08RL
AR 100 mL HT7ARYEY—F—, T &HY

3) HEREE: 100 nL/F2E

4) HEE %1 AR

5) BE - 20C

3. BEBLIUEE

PERREZUTICRT, BRRREWT, BAHRLY bEFL2REBIBBOLRTZI L
L, BERYHIRBEPHOERTIHEN D bO LRI,

BERR
BEME (mg/L)
0o il (FARBFIZ T 288, %)
(mg/L) - 24 B
R SR
10 b8 o oo
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