{1
Ny
¥
4
X

RREREE -

*

g

ABRE S

AR Tk

1)
2)
3)
4)
5)
6)
7)

Y
FRERHIK -
R -
57
R EEL
BRI
HEEA

Ceriodaphnia dubia Reproduction Test

Vv oa BHEAR

BREEA
VYVETI RO=txRxa¥ I a (Ceriodaphnia dubia) \Zxt3 2% EHaAER
A211242

ARERIT,  TEWISEZ Mo kaiRis (RErE) 1 CFRk25 43 11 K

(BIBEK) BEOAL AT v A HHRMOFS) © 8 3 8 3. =kx=a¥
IVrarfng I vy aBGEERE ) ICHERL TEB L, 2k, R
WHEICET 2 FEH GBREZEORE, ABUAEOTR, $EBMEREZEONES) I3,
OECD Guideline for the Testing of Chemicals 211 (2012) “Daphnia magna Reproduction
Test”IZYEHL L CIh L 7,
H i R BE X DR BRI AN 2 B 25 U T KBS IEIE 3" 2 BRI & L7z, IREEIX 1
~4 ORBILIL, AR 100 mg/L OREEXHRIE 2 AR L THRE L7,
* KEEVPERI 2y (WSF, Water-soluble fraction)

PRV E D ERIREE TIE L TV D L A7 d 2 &3 TE L /KB MER )

=txat I (Ceriodaphnia dubia)

THEE #960 CaCO3smg/L D R T /)L —H —
7 HM

FikAk (R A #K)

10 fE AR FRERX (1 fER 54

25+1°C

N, 16 KRBT (800 lux LLF) /8 KEfIEF
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Ceriodaphnia dubia Reproduction Test

8) FBRIREL :

AR X RERRE" (mg/L)
it X —
TREEX 1 5.0
IREEIX 2 11
TREZIX 3 22
TREEX 4 47
IREEIX 5 100
ANk 211

* o BRETREITAME 100 mg/L OREXHRKZ AR L TGRS 2720 %A
RENSFH L% o

9) Htr ik mEiEAR 7 v~ 777 (HPLC) ik

il R DT ORI, SR EREOREMORFFINEFEZ b LIZHH L,
IV aoEEstEE (LC50) : 36.5mg/L (95%(5#EX [ 22.0~100 mg/L)
RRIEEERE (NOEC) 4.95 mg/L. (Dunnett test)
RN E (LOEC) 10.8 mg/L
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1 Ak
1.1 #EmE
1.1.1 4%, #EERXE X OB b Frg ek

4 B VYEIIR

CAS &= : 3737-09-5
AT
7\
CHz ‘=
Cm/LN
e o)
CHs CHs

oo C21H29N30
SR 339.48

* o BEEE TR R

1.1.2  fEER

FOEE™ 99.8 area% (HPLC)
2y hEES . WUZ20

e FORALRE T 3Ekk At
S SRR EIERTIE S

* o e TR R

1.1.3 (REEB LOZEMEOHER

ARERGIE T, BB EZ TRO LB RE LT,

RS - =, WERT

E AT BRWERE N T v r—4

Ceriodaphnia dubia Reproduction Test

NH;

FERHE TR, BRE ORI AT MV ERE LTz, JFONTe AT M VITEBRATNZH
ELIEANT bve—B LTI Lind, SRWENMYERME T TRETH 72 &l Lz, R4

WL AR NV EAH &R — 1127,
(HE) 77—V = BWIRIN G e hrdE

NicoletiS10 ! ¥ —F7 4 v ¥ ¥ =P AT 47 (v 71
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1.2 #BRHK

Ceriodaphnia dubia Reproduction Test

FHEE %960 CaCO3 mg/L D X R T /L 7 4 —HF —"% 25+1 °CIZF#E LA L7z, o iE# % Ff
R —2 1T, ERB KO pH ZRIE L2AER, £ £ 56 mg CaCOs/L 3LV 72 Tho

79
—o

* #3&E5%, Danone S.A.

1.3 a4
1) —fix4 -
2) T4

3) AT

4) JEZPEOMERR -

5) fiEAEM D M -

—txat¥Ivrao
Ceriodaphnia dubia
[ESEAFFEBH R IE N ESLEREEATERT  (LABE, Hsr(C CRERADH)
EHMICEEYE (ET U v a, BEEER) 1T & BB ATV,
=k xa¥IvranlztEiEriiaTcng,
BT OFHPAERE (IC50) OfERERT,
IC50 : 1510 mg/L
LUFIZ 2019 4FLARE 0O IC50 V¥l 2 3,
IC50 ‘¥ + FE¥ERZE = 1170 = 291 mg/L, n=5

(e/ME ~ K = 818 ~ 1510 mg/L)
T2 I v ak, FEAEEICELY CwAfb L24% 7~8 H H OBUERE
WIESF LT BE7IT4IEH) A% 24RMUNOFRIEE () 2 vz,
FHOREIAZHGETHRL, REIELHIDIETHREDONT Y X%
Mz Tz, WIRCTRERICERFEDBO 20t O ERERICH W,

14 BBARS X ORI

1) HBrEes

2) e~ hFylN—

3) JKIEEL :

4) < )VFKEF

5) BEEHIE -
6) TAUEHH

7) ETRIF :

HT A8 v 7 (F : BREEKR)

MC-30EF3 HAZ U —4—#l

HI98501 Tl N F A U AV LAY« Dol
MM-60R B! HHfiT ¢ — 47— —H

TULANEA N L—F— Ny sl
LAQUATwinB-771 HORIBA

AG204 1 # kT —1l

PB3002%! % kT —Hl

MS30028%! A hZ— -« F L Kl

MS204TSH! A hZ— - L Nl
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Ceriodaphnia dubia Reproduction Test

8) 74 b : Bt7 4/ a8 LEDE =7 — ST-A3
2 Hik
2.1 #ABrRGiE
ARERT,  [AEWINEZ AT HEKRREBRE (52 | CER25 £ 3 A ik EREEK) &

BONAFT v A BAEoRS) © THE3E 3. =txaBIvrazfing I v a%m
AERTE R ICHEILL T L7z, ek, HBRWEICET L2 FHE GIBRIREORE, REBRIERO
R, BRI IR L OWESE) 1L, OECD Guideline for the Testing of Chemicals 211 (2012) “Daphnia
magna Reproduction Test” [ZHEHL L T 5hE L 7=,

B e P X O FRBRIR VLR & b Zs U T KPR 73" 2 3R & L7e, IREX 1~4 ORBRIKIE,
BT 100 mg/L ORE XK A2 AR L TR Lz, 7ok, SBRMIKICHT 2 $5mE o v i
PEIC OV TR L 72 /R 2 R E R —3 1R T

* KEEMEmIZy (WSF, Water-soluble fraction)

PERVE DR FEIRRE TAAAE L TV D & AT d 2 & 3T & HKEEMEE 5y

2.1.1 AREREAF

1) 25 F bk (FR B #a7K)

2) Zkilz HIH] 7 B CRIRICT 60% LA LD fERDS 3 IELL BPEAF L7 If TR T)
3) alBRIEE: 15mL,/ K%

4) HE 10 &4/ #lBR X

5) it EwEL 10 R FRBRIK (1 fER, 45 80)

6) AR : 25+1°C

7 WAFREFRIEE . 3 mgL UE (=7 L—v=arl)

8) pH : AERIE O pH FHHEITAT D2\, BRI O pH X 6.5~85 £ T2,
9) HAHA : N, 16 KB (800 lux LLF) /8 HE[HIMF
10) #REH : YCT (V—tr 7y 78) BLruLrs (/L7 T¥ER) %

0 —E Efa il
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Ceriodaphnia dubia Reproduction Test

212 PhiiskERes R
TR ORER LRI A 100 mg/L AT & U, PlakBiz 3205 L7z, WS 2 3B Kic

WL, A¥—F—§ifk% 24 RE M L7k, 7 4 F—"1 CAHI™? L TREBEDOPERME % <
ZEicLY, ARED100 mg/L OFIRAZ TR L, Z ORI RBRHK TR L CRlBRiK & il
L7z, fERZLUTIZRT,

¥l ANV IVARTHRL AT LT 40 H— HA045um

#) b~ MRFERL T AV L—HX— WP-15 7

*3 1 A3 (Loading rate) : WSF OFRHELOBEIZ W &L 5 BRI & /K O E Bt 258 b

T RER A R

chmre WO ABRIE T O YR E R L (mg/L)

(mg/L) (%) REIANE BB 48
xR -- N.D. N.D.
0.010" 41 - -
0.10° -8 0.0803 0.0793
1.0 15 0.967 1.03
10" -10 9.94 10.2
100 100 99.3 101

MR 5 IR BRI (1 AR &4:)

*4 0 1221 FERORHO 3) VHBREEF S OB ERORE L | (R Lz FEICKY
BH LT,

*5 0 AR 100mg/L OIRE X AFIK 2 AR L CRET 5705 IREN S EH LB fl#

- BHEIEEYSET

N.D. : Not detected

SRR

56



Ceriodaphnia dubia Reproduction Test

213 HEBREEORE
212 IR LTI TPliaBR O RICHE S X, SMBRBEZRO X 5 IZE LT,

AR X REWRE" (mg/L)

%f HRX -

IREEIX 1 5.0

TREEIX 2 11

LXK 3 22

TREEX 4 47

IRFEX 5 100
AN 211
*:fﬁffgﬁﬁ%1mm@L@%EzmﬁﬁéﬁﬁLT%%#%k@%ﬁ%ﬁ%%mL

214 RO T
BIBRHEIE, FHIBEERE—4 (R TEIC R > TR L7, 1 RIRIKICO X 10 MORBARIC, #
Wi TR 15 mL FoAN, R ORBRIRAKEREM & L,

0

2.1.5  ABRIE OS5
RERK D3N %, LLFOESEICH > TEEIRIAZ v~ K777 (HPLC) JEIC X ViT-7-, 4T
FEDOFEM AT BER—51073, Zeds, PUBHRECY HIZOHTICHET 2 2 &N TERWEEIE, W
AR LT,
GIMTIEER - 2ty b GRBRGGRIRS L HoKER TZ 1 &Y FE L)
AEHRBUT T« ARBRIE T L — & R BR X O K I E AR O g & BRER
BOKERT— &R X 1 3B 4R O BRI O g 4 B

2.1.6  ABRHERME
1) 2 OB

S o CHFRM LR EBRIROKRZNE L, RBRREORFICH D Z & 2R LT,
EREEIC L Lo 5 5, [ UBEER) O EE N TR —EOF b2 2 ToRBRXIC
BEL, hx—REe L, TOREL 10 EHE L7z, FRERALKZ R A Z, BB LS
L7,
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Ceriodaphnia dubia Reproduction Test

2) K
BT RFEHARF 1 BB &2 LT,
T LB A N 2 R B SRs, IERERER L2 T, BukE&T L,

3) #Bizg
SZEYMT, mBH (RAIE U CRBERES 24 M) , REFLSToORBRAEY A WIR T8
2L, ERAEMOEFRBE EEFNT-HFROBEFHIL, ek Lz, 3l L7ofFRidbRE L,

4) KEHE
BRI R R & KB RT (E 72X REK TR ORBRIKIZOWT, T XTORBRKOKE (&
FE, pH, EFEAFEIEE) ZHE Lz, R, BXUEELZHE L,

2.2 FABRRE R O
22.1 FEROFEM
1) #EROFHIZ A2 R E e
FEROFHIL, BB E R ORE M ORI E I SN TIT o 7o, EEOF R ik
LT D@ Th b,

_ ConcAn— ConcBn
In(ConcAr) —In(ConcBr)

Area X Days X Renewal Times

1
Total Areas = Z Area

m=1

VC = Total Areas
Total Days

ConcAn : n HIF O] O EE
(FBR I R LR O ) E fiE)

ConcBn : n IO 0 OHIEE
(HaKEFTOHIEH)

(ConcAn & ConeBn DAENE UHA 1, Area=ConcAnxDaysxRenewal Times &3 %, )
Days :  nHIfD#&b 0 O R
Renewal Times : IR D53HT E TOHKIEIEL
l: SINTEER (2> M)

MC : 5 [ 0 B S H i
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Ceriodaphnia dubia Reproduction Test

2) BUEROPEBIERE (LC50) DM

BB, B D 50%H BT T D IR E IR L 2 FEESERE (LC50) &35, %
s TR, BBRIKICIR T DBURRDIE TR (%) 215, LLTOLETHEEESERE (LC50)
ZATREZR IR D PRE L7, BB TIRHZIIT 2IRE —SEC R 2 ERL L7,

R

BT AR LC50 DiE F7 1k

Probit {%, Moving average %, Binomial 7 CO B HFES 7 HiE b)) &

=30% B S b OB, WREAIR Y 95% (SR I % Fi
<50% HEE SN D IREmEE S 35

* o T —HE T 1 7 Z A TOXDAT3_02_D

3) SEHERREPE S KL OIS RO B

R TS, BRBRKICR T 28MEE (WEAIEC LIHE2R<) 1 Y720 OFE R
FRPEAF R (EFIRE, TF1/P) Z Rz, FEIRRREFE ORISR 3 25 4R FE X O Bl
PERZFEH L,

HRER X I1T 2 BEEF A AV, SEHPIFIERIC RV RER EXIRIX L ORFEEOF EAE
R, BHEPLER, BUEEOECREES D, RAEMICR/IMNEEBRE (LOEC) X UK EpA
JRIE (NOEC) #WE L7z,

2 LU BT D MR IR A FIEZ DL TSR T,

O HEBRXH GHRXZET) O%o#HMARET S (Bartlett test)

@  ZHSHMENFRD HI5A, Dunnett test (28 DX EREXMOFEEZEZREL, AEAE
VRO DN FARRIEX Z LOEC, £D— 2 FOREX %L NOEC &35, REKRFHEDOH 5
(BREZ EEAEMD 2V XA T %) 7 —% O8%4, Dunnett test K 0 710 @ W
Williams test 2 3fii L T % L\, Dunnett test & 721 Williams test (235 THEZNRD Hiv7e
Do 7oy, NOEC Ik miREX E T 5,

©® OTEHENSHMENBD SRR VES, T—4% % Log £# L CHES B EZMET 5, L0k
PERFRO LT H 13 % FEhi T 5,

@ OTEHELSHMENED DNV S, /3T X MU w7 @ Steel test (2 & V) A X & i FE X ]
DHEZAZREL, AEENRDbNIZRKIKREX % LOEC, £ D—> FDJREX % NOEC
ET %, Steel test 12 KV HEZENRD LR T84, NOEC IR ERERX LT 5,

B @ICBWTHEROZUMEERZTH7DI2, /ST A R v 7 OSELEHE TH 5 Dunnett
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Ceriodaphnia dubia Reproduction Test

test Z M L CTH LV,
©® ETNENOREICBITH>HEEAE (@) 13005 35,

222 RAEBROFIME
LUFOEMENS, AFERO A M2 Ik L7z,
D XD I Ty (BEEK) OFETEN 20%EB2 RN &
2) 7 BT IRIXOBUEARD D72 < &b 60%73 3 JEEA TND Z &
3) MMXIZET D EMFFEBN RO I ETEHYLTIS 252 L
4) RRXIZBWTKRIRINO AEER R S RN &
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Ceriodaphnia dubia Reproduction Test

3 fERB LUE
3.1 RBRAGEOEHEM ISR L KT Lz & B 2 BREEEK
M T DERIT R D o7,

3.2 ARERKDOKE

R DK, EEMBERE, pH B XOEXURGEEORER R4 Z 241 Table 1, Table 2,
Table 3 35 L OF Table 4 (2”7,

AKIRIE 24.0~25.5°C, EHBAEIREIL 7.7~9.0 mg/L, pH I 7.3~8.5, HERISEE X 220~
240 uS/em ThH o7z, WTNORBRIXIZIEB N TS, KiIE 2521°C, WEBFREREX 3 mg/L ULk
ThY, RBRSEMFoOFEENTH- T,

3.3 RBRIR T OB E R
FRBRIE P O YR E D AT B A Table 512, RFERBIER R 2 MBER—5 TR T,
REX 1~5 OWEEOREFMEFEAEIL, FhEi 495, 108, 22.0, 46.1 LT 100 mg/L
Thy, FTREMELBY ThoTe,

3.4 HEER X OUEHSEOBE 5

1) BEEOET R

BUBER D RFESE T3 % Table 6 12, ¥ — BT Hi#R% Figure 112777,

KRBT D BURIR D ZREZHE TREDOIETHIL, 0% Tho7-, BEX 1~5 28T HEEKT
REDFETHRIL, ZHhEh0, 0, 0, 80, BLU100%ThH-7,

2) SEHRFEPEFHS K OVESHBE E R

BRI OBUREA 1 81472 0 OB RREEFE G I OAAFAEL, TF1/P) 6 X OVEGiRH &
F% Table 712, R —ZIHPAE R ih#R % Figure 2 127”7,

KTHRIXIZ 1T 5 RFEE UL 186 BHTH VY, & TOHMERT 3L LOEFR AL,
IREEIX 1~5 12810 2 FH RFEEFSIE, £Zh 208, 105, 6.1, 0.6 8LV 0B TH -7,

XA 2 BHEHERIL, REX 1~5 ICBWT, EEh-12, 44, 67, 97 B LT 100%
Thol,

3) IKRIRIFOIEAE
RIRIII DT ORBRRIZBW TS, BN oT,
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Ceriodaphnia dubia Reproduction Test

3.5 BUEKOPLHEBBERE (LC50) DR

7 BREIOBEROLHBBERE (LC50) 3 L ORBICHWEHEHAFILEE Table 8, 1EE
B—6 BLOLLFITART,

7 HMIO LC50 :  36.5mg/L (95%(Z# XM 22.0~100 mg/L, Binomial %)

3.6 e REERENRIE (NOEC) i X UMR/NZZRE (LOEC)

BREPEFR O A B MR E DR R4 Table 712, Mz BEE—6 17T,

NOEC /% Bartlett test D0 BRE (a=0.01) 2BV THESBIENRD bNRhoTolesd, /v
NZ AU 7O Steel test (0=0.05) Z HVWEI L7z, SR & 72 BRPEFEUSE, IREX 1
BIO2 TEAEETRDONRNSTED, REX 3~5 IZBWTIIAEENRD LN, L
L, BEX?2OBHRERILIMYTHDLZ LMD, BROZLUEOHROLZDIZNT AN v
@ Dunnett test (0=0.05) % %ffi L7z, ®IRX &7 BEEFEFSIE, REX | TIIAEETR
IR TZD, REX2~5IZBWTIIFEENRO bz, 72, RIS, 10%%HEERE
(EC10) Z#atHiENTY 7 F R"ZHWTHI L, 6.06 mg/L (95%(5#EX ] 4.02~8.11 mg/L) T
>7c, LEOZ &5, NOEC DEHIZ/NT A U » 7 @ Dunnett test & FVRET 2 Z & A3 Y
ECHEr L7z,

RE L 72 NOEC 3 X UVLOEC % Table 9 35 X UL FIZRT,

R (NOEC) 495mg/L (/X7 A kU w2 @ Dunnett test)
w/NEERREE (LOEC) - 10.8 mg/L

* : R Core Team (2021). R: A language and environment for statistical computing. R Foundation for

Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.

3.7 #HEBRoOARIE
3.4 BUEKE XOFEHNEOBE] 2BV T, BERIRBROFIMEOKME 22T L
728, REBRIIETHD LR LT,

1D/
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Ceriodaphnia dubia Reproduction Test

Table I Temperatures of test solutions

Temperature (°C)
Test Group  Day 0 Day 2 Day 2 Day 4 Day 4 Day 6 Day 6 Day 7

New Old New Old New Old New Old
Control 24.6 24.2 242 24.2 25.0 25.2 25.5 24.6
Conc.1 24.6 24.2 24.1 24.1 24.9 25.2 25.5 24.5
Conc.2 24.6 24.2 24.1 24.0 24.8 25.1 25.5 24.2
Conc.3 24.6 24.3 24.1 24.2 24.9 25.2 25.5 24.1
Conc.4 24.7 24.2 24.2 241 25.0 25.2 25.5 24.0
Conc.5 24.7 24.2 * * * * * *

Minimum: 24.0 Maximum: 25.5

New: New test solution freshly prepared
Old: Old test solution immediately prior to renewal or at the end of the exposure
*: Not measured because all parent Ceriodaphnia were dead.

Table 2 Dissolved oxygen concentrations (D.O.) of test solutions

D.O. (mg/L)
Test Group  Day0 Day 2 Day 2 Day 4 Day 4 Day 6 Day 6 Day 7
New Old New old New Old New Old
Control 8.2 8.8 8.7 8.6 7.7 8.5 7.8 8.4
Conc.1 8.4 8.7 8.6 8.5 8.4 8.4 8.0 8.2
Conc.2 8.5 8.6 8.7 8.5 8.7 8.5 8.6 8.3
Conc.3 8.4 8.6 8.9 8.9 8.5 8.6 8.7 8.3
Conc.4 8.3 8.5 9.0 8.9 8.2 8.4 8.6 8.3
Conc.5 8.2 8.6 * * * * * *
Minimum: 7.7 Maximum: 9.0
New: New test solution freshly prepared
Old: Old test solution immediately prior to renewal or at the end of the exposure
*: Not measured because all parent Ceriodaphnia were dead.
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Ceriodaphnia dubia Reproduction Test

Table 3 pH values of test solutions

H
Test Group  Day 0 Day 2 Day 2 Day 4 - Day 4 Day 6 Day 6 Day 7
New Old New Old New Old New Old
Control 7.3 7.9 7.9 8.4 7.9 8.3 7.4 8.3
Conc.1 7.5 8.0 7.9 8.4 7.8 8.3 7.5 8.2
Conc.2 7.6 8.0 7.9 8.4 7.8 8.3 7.6 8.2
Conc.3 7.7 7.9 7.7 8.5 8.0 8.3 7.7 8.2
Conc.4 7.9 8.1 7.8 8.5 8.3 8.4 7.9 8.3
Conc.5 8.5 7.9 * * * * * *
Minimum: 7.3 Maximum: 8.5

New: New test solution freshly prepared

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

*: Not measured because all parent Ceriodaphnia were dead.

Table 4 Electrical conductivity

Electrical conductivity (uS/cm)
Test Group  Day 0 Day 2 Day 2 Day 4 Day 4 Day 6 Day 6 Day 7

New Old New Old New Old New Old
Control 220 — 220 — 220 — 230 —
Conc.1 220 - 220 — 220 — 230 —
Conc.2 220 — 220 — 220 — 230 —
Conc.3 220 - 220 — 230 — 230 —
Conc.4 230 — 230 — 230 — 230 —
Conc.5 240 — * — * — * —
Minimum: 220 Maximum: 240

New: New test solution freshly prepared
Old:  Old test solution immediately prior to renewal or at the end of the exposure
* Not measured because all parent Ceriodaphnia were dead.
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Ceriodaphnia dubia Reproduction Test

Table 5 Measured concentrations of the test substance in test solutions

(Semi-static condition)

Measured Concentration (mg/L)

Test Nominal Exposure Time (Days)
Group Concentration 0 2 4 6 Mean"
New Old New Old
(mg/L) [Percent of Nominal, %]
Control - <0.01 <0.01 <0.01 <0.01 -
4.74 5.11 491 5.06 4.95
Conc. 1 5.0
one [95] [102] [98] [101] [99]
Conc. 2 1 10.3 11.3 10.7 11.0 10.8
[94] [103] [97] [100] [98]
Conc. 3 2 21.3 22.5 22.2 22.2 22.0
[97] [102] [101] [101] [100]
Conc. 4 47 45.9 47.1 46.7 44.6 46.1
[98] [100] [99] [95] [98]
Conc. 5 100 98.9 101 - - 100
[99] [101] [100]

Lower limit of quantification: 0.01 mg/L.

*: Time-weighted mean
New: New test solution freshly prepared

Old:  Old test solution immediately prior to renewal
-: Not measured because all parent Ceriodaphnia were dead.
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Ceriodaphnia dubia Reproduction Test

Table 6 Cumulative mortality of parent Ceriodaphnia

Test Nominal Mean" Measured Cumulative
Group Concentration Concentration Mortality
(mg/L) (mg/L) (%)
Control -- - 0
Conc.1 5.0 4.95 0
Conc.2 11 10.8 0
Conc.3 22 22.0 0
Conc.4 47 46.1 80
Conc.5 100 100 100

a: Time-weighted mean

Table 7 Mean cumulative number of offspring produced per parent Ceriodaphnia, inhibition
rate and results of statistical comparison

Mean® Repro.
Nominal Cumulative Number of offspring inhibition
Test Measured
Conc. rate SD
Group Conc. Vessel No. Mean SD %
(mg/L) (mgL) A B C D E F G H I 1] (b) (©)
Control -- -- 20 16 22 16 13 25 20 25 17 12 18.6 4.6 -- -
Conc.1 5.0 4.95 14 19 20 26 19 22 22 24 20 22 20.8 3.3 -12 33
Conc.2 11 10.8 2 0 14 0 25 22 20 12 8 2 105#*= 95 44 53
Conc.3 22 22.0 0O 0 O 3 12 14 10 9 11 2 6.1* 56 67 31
Conc.4 47 46.1 O 0 0 0 3 O O O O 3 06=*= 1.3 97 7
Conc.5 100 100 o 0 0 0 0O O O O O 0 00=*= 00 100
a: Time-weighted mean
b: Not rounded
SD: Standard Deviation

Equations . C= (b control -b) /b controrx 100

**: Indicates a significant difference (o = 0.01) from the control.
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Ceriodaphnia dubia Reproduction Test

Table 8 LCS50 of parent Ceriodaphnia

95-Percent confidence

.. Statistical
(mg/L) limits
(me/L) method
LC50 365" 22.0 -- 100 Binomial

* : Using the date of conc.1-5

Table 9 NOEC and LOEC

Engii‘ge LOEC NOEC
day) (mg/L) (mg/L)
7 10.8 4.95
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Ceriodaphnia dubia Reproduction Test

Mortality (%)

100

80
70
60
50 f
40
30
20
10
0 ——"reorp E— i

1 10 100 1000

Measured Concentration (mg/L)

Figure 1 Concentration-Mortality Curve

Reproduction Rate (%)

100

_60 1 L1 1 1311l 1 1111111l 1 L1 1 111
1 10 100 1000

Measured Concentration (mg/L)

Figure 2 Concentration- inhibition rate curve
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Ceriodaphnia dubia Reproduction Test

gkl —1
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Ceriodaphnia dubia Reproduction Test
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Figure A-1-1 Infrared absorption spectrum of the test substance before the study
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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-2-1 Natural Mineral Water

R T AT IR TN A —
< JFREM 0 K (BERAK)

CJFPEEL 0 TR

Bk AT 4w

« #1355 ¢ Danone S.A.

NES% (mg/L)
VINIAVN 12
Tt 9
S A 8
FTRU DA 12
R A 74
VRN 6
PN 32
Ak 15
IS[izat) 7.3

HERFR R (180°C) 130 — pH 7

(EREAR TR T~z kD)
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TRER—3
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1. A%
LU 973k KT set 3 2 MR A B O s e % A L 72,
OECD #5#ft (Wi /E R P ERER )
AL K 60 CaCO3 mg/L DI X TN+ —&—* (=bxrat I vy aBhEtEH)
BidEEAGE K (FJEIR - (- B s )

*1 ; 83555 Danone S.A.

2. Fik

1) #EBR'E 20 mg & 32t 200 mL =/ 7 7 XA 2| ZHEL, &RBRAKE 200 mL N7,  (ff:
AZHERE - 100 mg/L, EEL : 3)

2) OECD £#lids L UMHEEE #J 60 CaCOs mg/L D X R 7 /L7 +— & —|% 21°C, BHEsRKEKIL 24°C
T2 WAL =T =XV LT,

3) B OREZ 7 AV Z =2 TAHBL, DN AROEHRYERE % @ik s o~ 7 Z
7 (HPLC) FHZ XV lllE L7,
#2 0 AL 2 URTHEL Millex HA 0.45 pm

3. FERBIUER

T E RS R
OECDH5 PR \%_‘60 CaCOs mg/L.©> M 3 7K E K
IRXTNT F—H—
No. T i E 2 fE T E i T WA T IR ) fE
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 91.5 109 99.9
2 103 98 105 110 101 99
3 100 103 97.1

UL EDOFERMN G, B E OB AT T 2 MY, OECD K5 € 98 mg/L (21°C) , fi#
JE #9160 CaCO3smg/L D %7 /L7 4 —%—"T110mg/L (21°C) , P /AKiE/K T 99 mg/L (24°C)
ThoHEH LT,
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TR —4

AR L 0O i
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Ceriodaphnia

FBRIE D 3

1. WRBRE D At
D) #BHE % Tt EROEY IR 2,
2) Bl WBmEE ML, REBHKEREKEEE TIN5,
SR X 1L aRBR K D 2 2 BWERICERET 5,

dubia Reproduction Test

PR A K volvic
i LA TR BRAAEI24FE ] 35 & O K BiT24 B3 L2
AWE  HRERIE  EREE e
(mg/L) (mg) (9)
Sl HE DX LR - - 0.5 0.5LA Y 2— AL
U X H TRk 100 100 1.0 1LAY 2— L

2. fiitkds K ORRBRIK D FH T
1) AL —7 —T2ARMHEFT 5, (i £924°C)
2) T A L5 N TOORBEE 7 V5 — DT 5,
TA4NVH—
T A L—&— Y~ MR Wp-157
3) FIIR A FRROROE Y FRILL, RBAKEMAREARET D,

R K volvic
SO & 250 mL
B —f7F A2
RA I LB P
AT TR BRAAAREFS & OV K L2 Y
INEE 2.11
B X B E IR SRR B
(mg/L) (mL)
S B [X — BRI R & = O F 45
X1 5.0 12.5
PR [X2 11 27
WX 3 22 56
R X4 47 118
WREIXS 100 T E X R % 2 O F F 4

AN IVRTHRL AT LT ¢ L% — HA 0.45um

BRE e FE 1T AT R 100 me/Lod i e X Rk 2 AR L GRS 2720, AR5 H U7 iAol
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&R —5

BRI D 53T
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1. &I K OUWREE

(H =)

CEREPN LN AG204 1 2 kT —Hl
PB3002 ! 2 T —
MS30028H A kZ— -« KL Rl
MS204TSE! A k77—« h L Rl

()

TEhR=hU: HPLC A

D ABRKFEZT N Y A 12K Rk

K JIS K0557 A4 7' L— K
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2. mRiEiks v~ N7 Z 7 (HPLC) &F MIESRME

1) L&
EEEA s n~ ~ 7' Z 7 (HPLC) Agilent 1100 7 (No.6) , Agilent Technologies f
U—J AT —/3 ChemStation
FH Y G1379A #
ERAR T GI1311A 7
el /AN A G1313A %Y
NI LI —T G1316A #
XA F—RT LA tHE (DAD) G1315B %Y
2) &AE
VAN Poroshell 120 EC-C18 2.7um, 4.6 mm i.d.x50 mm

Agilent Technologies %

BT ILF—T 40°C

VR BER A 10mM Y APBKFE T R U T DOKEHKR
B 7tr=FrVU
AR 45%, BIR 55%

ARy THA L 3 min
VR 1 mL/min
HER R 260 nm
AR : 100 pL
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3. MREMOIERL & E & TRORE
1) FEAEIR DR

PEER'E 100 mg A& L, 7 = MUV THEML 100 mL IZEXRE L, 1000 mg/L DOFK
ZR L., ZoRikE7 b= Y TIERAIR L, 0.0100, 0.100, 1.00 3 XLT* 10.0 mg/L O
FRMER R A R Uiz, $£72, 7 h=1FVY /% 0 mg/L DEMERIRE LT,

2) KEHEVRIR D5y T 71
MR AL T O L DO LT,
TEAEYRIR 0.75 mL FLH

| —#BHtiK 0.75 mL #sON

BA

|
HPLCH| &

3) MEMOIERK

BEEHICIRE (mg/l) %, #Eflic e — 27 HifE (count) % &V, BREMEIEM L (Figure A-5-
1) o BREMOIERIZ, 0 mg/L DIEEERIROFERITE DR o7z, /N ZRIEIC LY EHEDRA
Y=a+bX ZReb7z, FPRE r (X 1.000 &720, EHMEOKAE (0995 LLE) &Lz, £,
I a @ SNEHEXMNRRZEL 2 &b, MERITFAZEET 2 EMR L AR,

4) EE R
BRRERICH W DR EEIR O RIKIBE TH 25 0.0l mg/L ZERE TIRE L7,
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4. RERIE DR IE
BRI A LLF O L 51208 LTz, RFENZ22NERE R % Figure A-5-2 12737,

iR BALGIRE, ZREEPHIAR4H BB X U6H B
AR (K CEEART) 075 mL £EL
| «7% h=TF U/ 075 mL &0

VEL
RE

|
HPLC &

FFEOALE%2H B
ARBRIE 5 mL FREL
| <7 F=FU/L 5 mL ¥R
RAE
|
BAH (EHA: 72 =R Vb =1 1 (vv) THEEART) R R
|
HPLC JI&

o RERREHA B D E PRI L DI OWTHR L,
*)  BBOHAAE2H BB WT, o EHIIEA %, HIEICHd 2 £ CHBIRTE LT, [FAS
(2, RBRIE T OWERY R O BT A ERERR Y, K & IREHBITERRE L
77
5. FBRIG O BRER Y E R L O E &
FERIG TP OBERYE A D ERIL, A OWTRICHIE T D AEYERIR O ¥ — 7 g & O T o
oo 7ok, BFEBALAZ 2 B H ORBRIE T OB EIRE OE &Y, A alBRi &R B ICERE L5
PRAE LT BEMERIR O Y — 7 i & ORI X 0 B Lz,
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Peak area (count)

No. Concentration Peak area
X (mg/L) Y (count)
1 0.0100 0.162
2 0.100 2.149
3 1.00 29.969
4 10.0 331.938
Y=atbxX
a= -1.511E+00 -5.731E+00 < a < 2.709E+00
b= 3.333E+01 (95 % confidence interval)
r= 1.000
450
400

350

300

250

200

150

100

50

O L L

0 5 10
Concentration (mg/L)

15

Figure A-5-1 Calibration curve
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HEAH ©2022/02/10 (/"_ 313347 12
HERER, BFR o ()A211241 ()A211242 ( )A211243 ¥ UK 93}
SHTA © DP-3.M N A7) No. 97
7 W © STD 10 mg/L EA No. 1
HE 8 1-% [,‘{.K FEAE 100 ul
DAD1 G, Sig=260,4 Ref=360,100 (DP¥22021018.D)
mAUi
80 1
60 - -
40
20 -
0 L
T T I
0 1 2 min
TREN ¥/ WA -} )
t - RT 547 & & B TfE %
# (min] [min] [count] [mAU] %]
1 1.290 MM 0. 092 337. 324 61 100.0
g 337. 324 61

%% End of Report ##%

Standard 10.0 mg/L: Day 0

Figure A-5-2 Representative measurement results
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- 9022/02/10

BEAH : Ay 6
RERES 4 ()A21241 ¢FA211242 ( )A211243 ¥ U 33}
SET R : DP-3.M N ATV No. 21
Y7 W : COhCn EA No.oo 1
RITE A" Y-5 AN AR © 100 ul
DAD1 G, Sig=260.4 Ref=360,100 (DP¥22021012.D)
mAUi
80—+
60 -
40
20 -
0
[ T I
0 1 2 miny
i O mmy ey s
Y RT 447 & [ BaE g %
# [min] (min] [count] (mAU] %]

#¥% End of Report ##%

Control: Day 0 — New

Figure A-5-2 Representative measurement results (continued)
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- 2022/02/10

EAH S5 7
AEES, S o ()A211241 (/{A211242 ( )YA211243 ¥ YK 33¥
vaX oLl : DP-3.M N A7) No. 29
7' W : COhCln EA No. [
HWE 48" V-4 [/*( HEAE : 100 ul
DADT C, Sig=260,4 Ref=360,100 (DP¥22021013.D)
mAU ]
80 |
60
40 o
20
0 1
1 i " ' ' T ; ; ' i l - - ' -
0 1 2 min
RN OME -
k- RT 547 '] THI 75 = HTE %
t (min) (min] [count] [mAU] - [%]
| 1.132 MM 0.085 159. 976 31 100.0
b2 159. 976 31

4% End of Report ##¥%

Conc. 1: Day 0 — New

Figure A-5-2 Representative measurement results (continued)
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EAH :2022/02/10 ] y—byx"ﬁ_{y : 9
MRS, AF 0 (O)A211241 ()A211242 ()A211243 ¥ )E° 53}
e pyCIy © DP-3.M N ATV No. 924
177 V& : COhC3n EA No. 1
HIE AN V-4 [A7\< BEAR - 100 ul
DAD1 C, Sig=260,4 Ref=360,100 (DP¥22021015.D)
mAuf
80
60 —
40+
20 -
0
I T T ' ! I T ' ? T T i i T i
0 1 2 min
RN M
k-4 RT 447" gd T R Mg %
# [min] (min] [count] (mAU] (%]
1 1.199 MM 0.089 359. 556 67 100. 0
b2 359. 556 67

%% End of Report #k%

Conc. 3: Day 0 — New

Figure A-5-2 Representative measurement results (continued)
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EAH 0 2022/02/10 ‘ YRR 11
HEBREES, LT 0 ()A211241 (HA211242 ()A211243 ¥ b 531
SR : DP-3.M N AT No. - 26
¥07" W : COhC5n TEA No.oo 1
HE I L-9 M( EAE : 100 ul
DADI1 C, Sig=260,4 Ref=360,100 (DP¥22021017.D)
mAU__
80
60 -
40~
20
0
| ' ; ' - 7 ; ; ' ; ( ' ' ; ‘
0 1 2 min
o o TREN L bV -1 B
£ =) RT 447° ) & B & %
# [min] [min] [count] [(mAU] (%]
1 1.259 MM 0.089 333.712 62 100.0
-4 333.712 62

%% End of Report *#x

Conc. 5: Day 0 — New

Figure A-5-2 Representative measurement results (continued)
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: 2022/02/14 yhaAAMy 6

EAH
ABREBEE, LA o ()AZ11241 (ﬂA211242 ()A211243 ¥ 9E° 338
AT : DP-3.M N A7V No. 12
70 © STD 10 mg/L A No. 1
HisE 447 V-4 ComT TEAR : 100 ul
DAD1 C, Sig=260,4 Ref=360,100 (DP¥22021408.D)
mAuf
80 ~
60 -
40
20 -
0
T ; T ‘ y 1 ' T T " 1 ' i " "
0 1 2 min
 mE LA
k- RT M7 i i xR
§ [min] [min] [count] (mAU] (%]
1 1.257 MM 0.089 336. 381 63 100. 0

b-Ak: 336. 381 63

%% End of Repori #*x
Standard 10.0 mg/L: Day 2

Figure A-5-2 Representative measurement results (continued)
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iy 7

AR . 2022/02/14 S
HARES, A - (O)A1241 (FA211242 ( )A211243 ¥ )E 33h
vaxinorly © DP-3.M NA7h No. 13
$7 W : C2dCo EA No. 1
HIE 447 V-4 : Mj EAE : 100 ul
DAD1 C, Sig=260,4 Ref=360,100 (DP¥22021409.D)
mAUi
80
60 -
40 -
20
0
T i T T ; T " - T ‘ T T " ‘ "
0 1 2 min
“““““““““““““““““““““““““ et S
t -y RT 7 7= HTE =) T %
# [min] [min] [count] fmAU] %]

4% End of Report s+

Control: Day 2 — Old

Figure A-5-2 Representative measurement results (continued)
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AR . 2022/02/14 SR :
mEREE, A . ()A211241 (/)/A211242 ()A211243 ¥ yE 93}
Ry : DP-3.M N ATV No. 14
7 W : C2dClo HEA Nooo 1
BE V-4 N EARE : 100 ul
DAD1 G, Sig=260,4 Ref=360,100 (DP¥22021410.D)
mAU |
80 -1
60 -
40 - 2
20 -
0_ 1
T T ' ' g ] ‘ * ' : I ; ' ' ‘
0 1 2 min|
e
v -h RT 447 & g maE T %
# [min] (min] [count] (mAU] (%]
1 1.139 MM 0.085 171.728 34 100.0
b2 | 171.728 34

%% End of Report ###%

Conc. 1: Day 2 - Old

Figure A-5-2 Representative measurement results (continued)
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EAH :2022/02/14 */-’I)Xi'f) : 10
B E, L o ()A211241 (/5A211242 ()A211243 ¥ 9E° 33V
AN : DP-3.M NATW No. 16
77" W . £2dC30 EA No. 1
HIE AN V-4 : M’J‘ EAE : 100 ul
DADT C, Sig=260,4 Ref=360,100 (DP¥22021412.D)
mAU‘~
80 - 2
60
40 -
20 -
0 —
I ' : ' ' J " ‘ " ' ; ‘ T ' ‘
0 1 2 min
TR A -} - h
t - RT 447° & TR B Mg %
t (min] (min] [count] [(mAU] (%]
1 1.199 MM 0.087 377. 150 72 100.0
b-ak: 377. 750 72

w=l=>l=>)= Endiaf Report ;;*

Conc.3: Day 2 - Old

Figure A-5-2 Representative measurement results (continued)
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YEA B - 2022/02/14 SRR 12
HREE, LR o ()A211241 (/5A211242 ()A211248 ¥ 9" 331
ﬁ’f‘)j’ﬂ‘)')]" . DP-3.M /\\ﬂ {7V No. 18
YT W : C2dC50 EA Nooo 1
HIE AN V-¥ : M';)" EAR : 100 ul
DAD1 C, Sig=260,4 Ret=360,100 (DP¥22021414.D)
mAUi
80 —
60 |
40 -
20
0
o ‘ . k 1 I | ‘ I 2 ‘ I min
 ERW RN )
[y RT 47 [ T fE B T %
1 (min] [(min] [count] (mAU] %]
1 1.257 MM 0. 087 338.064 05 100.0

b-o: 338. 064 6o

¥+ End of Report ###

Conc. 5: Day 2 - Old

Figure A-5-2 Representative measurement results (continued)
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fTEE R —6

fEEOEH
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Table A-6-1 Calculation the LC50 (7 days)

TOXDAT MULTI-METHOD PROGRAM
(BINOMTAL, MOVING AVERAGE AND PROBIT METHODS)

IV B E R

Time: Tday

Conc. No. CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/L EXPOSED IMMOBILIZATION IMMOBILIZATION PROB. (%)

Conc. 1 4. 95 10 0 0 0. 09765625

Conc. 2 10. 8 10 0 0 0. 09765625

Conc. 3 22.0 10 0 0 0. 09765625

Conc. 4 46. 1 10 8 80 5. 46875

Conc. 5 100 10 10 100 0. 09765625

THE BINOMIAL TEST SHOWS THAT 22 AND 100 CAN BE

USED AS STATISCALLY SOUND CONSERVATIVE 95 PERCENT

CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
ASSOCTATED WITH THESE LIMITS IS 99.8046875 PERCENT.

AN APPROXIMATE EC50 FOR THIS SET OF DATA IS 36.5240444485504

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE PERCENT
IMMOBILIZATION IS BETWEEN O AND 100, NEITHER THE MOVING AVERAGE NOR THE
PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS.
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Table A-6-2 Results of statistical multicomparison test

Cumulative Number of offspring

Input Data Table
control Conc.1 Conc.2 Conc.3 Conc.4 Conc.5
Groupl Group2 Group3 Group4 Group5 Group6
20 14 2 0 0 0
16 19 0 0 0 0
22 20 14 0 0 0
16 26 0 3 0 0
13 19 25 12 3 0
25 22 22 14 0 0
20 22 20 10 0 0
25 24 12 9 0 0
17 20 8 11 0 0
12 22 2 2 3 0
Group Samples Mean S.E. S.D. Variance
1 10 18.6000 1.4468 4.5753 20.9333
2 10 20.8000 1.0306 3.2592 10.6222
3 10 10.5000 3.0157 9.5365 90.9444
4 10 6.1000 1.7729 5.6065 31.4333
5 10 0.6000 0.4000 1.2649 1.6000
6 10 0.0000 0.0000 0.0000 0.0000
Method Vs Side Stat. 0.05 0.01 0.001 Prob.
Bartlett test 0 999.9999  >11.0705 15.0863 20.5150 0.0000

O %5 Ths
AN AT
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Table A-6-2 Results of statistical multicomparison test (continued)

Cumulative Number of offspring FHHENRO DR T2728,
FER A logZBH L T-
Input Data Table
control Conc.1 Conc.2 Conc.3 Conc.4 Conc.5
Groupl Group2 Group3 Group4 Group5 Group6
1.322 1.176 0.477 0.000 0.000 0.000
1.230 1.301 0.000 0.000 0.000 0.000
1.362 1.322 1.176 0.000 0.000 0.000
1.230 1.431 0.000 0.602 0.000 0.000
1.146 1.301 1.415 1.114 0.602 0.000
1.415 1.362 1.362 1.176 0.000 0.000
1.322 1.362 1.322 1.041 0.000 0.000
1.415 1.398 1.114 1.000 0.000 0.000
1.255 1.322 0.954 1.079 0.000 0.000
1.114 1.362 0.477 0.477 0.602 0.000
Group Samples Mean S.E. S.D. Variance
1 10 1.2812 0.0329 0.1042 0.0109
2 10 1.3337 0.0219 0.0693 0.0048
3 10 0.8297 0.1735 0.5487 0.3011
4 10 0.6490 0.1582 0.5002 0.2502
5 10 0.1204 0.0803 0.2539 0.0644
6 10 0.0000 0.0000 0.0000 0.0000
Method 'S Side Stat. 0.05 0.01 0.001 Prob.
Bartlett test 0 999.9999  >11.0705 15.0863 20.5150 0.0000

O %5y 8Ch%
g ST
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Table A-6-2 Results of statistical multicomparison test (continued)

Cumulative Number of offspring EWIENRD bl ol io®,
JURTG AR s FBEE W
Input Data Table
control Conc.1 Conc.2 Conc.3 Conc.4 Conc.5
Groupl Group2 Group3 Group4 Group5 Groupb6
20 14 2 0 0 0
16 19 0 0 0 0
22 20 14 0 0 0
16 26 0 3 0 0
13 19 25 12 3 0
25 22 22 14 0 0
20 22 20 10 0 0
25 24 12 9 0 0
17 20 8 11 0 0
12 22 2 2 3 0
Group Samples Mean S.E. S.D. Variance
1 10 18.6000 1.4468 4.5753 20.9333
2 10 20.8000 1.0306 3.2592 10.6222
3 10 10.5000 3.0157 9.5365 90.9444
4 10 6.1000 1.7729 5.6065 31.4333
5 10 0.6000 0.4000 1.2649 1.6000
6 10 0.0000 0.0000 0.0000 0.0000
Method Vs Side Stat. 0.05 0.01 0.001 Prob.
Steel 1vs2 2 1.1057 2.5093 3.0564  999.9900 0.7006
Steel 1vs3 2 1.8991 2.5093 3.0564  999.9900 0.2068
Steel 1vs4 2 3.6015 >2.5093 >3.0564  999.9900 0.0015 **
Steel 1vs5 2 39113 >2.5093 >3.0564  999.9900 0.0004 **
Steel 1vs6 2 4.0437 >2.5093 >3.0564  999.9900 0.0003 **

HZ D78, Dunnetth EH1T9,

Method Vs Side Stat. 0.05 0.01 0.001 Prob.
Dunnett 1vs2 2 0.9662 2.5906 3.2055 999.9900 0.7959
Dunnett 1vs3 2 3.5574 >2.5906 >3.2055 999.9900 0.0036 **
Dunnett 1vs4 2 5.4898 >2.5906 >3.2055 999.9900 0.0000 **
Dunnett 1vs5 2 7.9054 >2.5906 >3.2055 999.9900 0.0000 **
Dunnett 1vs6 2 8.1639 >2.5906 >3.2055 999.9900 0.0000 **

97



