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2 B
HBREEE . BES
% BE . acetaldehydeD#3H (Pseudokirchneriella subcapitata) WZxt$ B4ARME

AR

H B KB : A080435

B HFE . ARRI (FREEDESCEIRROFEICOVWT<EREARBEAR,
IV aANEKEERRRUAESESERR>] (FR 154 11 A 21 A
WAFE 1121002 5, Tk 15-11-13 HEE 2 5, RRERSE 031121002 5,
BW%IE : ERK 18411 A 20 ) (CH#ER L TEB L,

DHREY -
2) ABRAK :
N RBTHIM -
4) BEE 5

5 FIMAEME -

6) RBRIBE :
7) BRBH -

BRBRE (FREM

BHRRREEIR (Pseudokirchneriella subcapitata)
HERAT A NT A SR

728§

kAR (BEA®R) , #&E S8%& (100 rpm)

ATHERE L7308 5X10° cells/nL

(PR ORI ER : 1. 7X10° mg/cell, n=8)
22 C (REBHFTPOLEFEEIIL2 CLA)

60~65 wE/m’/s, BT TERERE (REE

HERX BE (mg/L)
xR X -
BEX1 5.0
BEX?2 10
BREXS3 22
REX4 46
BEXS 96
REXS6 200
NH 2.1

9) AL ¢

HARra< h757EEGH (GC/MS) &
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®OR:
1) RRIER L URBRERBRPORBRMEARE

HRMERET, RERBBRORRIKICBVY CUERERXMAH56.06, 9.32, 20.1, 42.9, 102,
178 mg/LTH Y, TNENOREMICHTHEIEIX 89~106 $Thoiz, £, RERIHE 72
BRIORBIERIRICEVTIE, 5.0 ng/L BERX (BEK1) T, HBRMEIRHINT
(<0.05 mg/L) , 10~200 mg/L BEX (BEX2~6) TiL, ThLHH0.205 589, 26.7,
67. 88 L TN31 mg/LTh-7, REHPHT, HRDEOBERIBBOLN, BEIAERLT
W5 5.0, 10 BEU22 ng/L BEKT, HELVBERLYBR® bhiz, AERVEIL, &
Wog kow# R L, MAEMSENRBIFTHD LMD, BREOERCLIBBMEDIREDE
{ERELREEbNR D,

T, HRYWEBEX, BRERKE 24 BETEIATNOREHEICHTDIEEGS 61~70 %T
HY, ETCORERT—EDRERL RO bNE, 46, 96 3L U200 mg/L WEX T, €
DURBERDERELHRF L, AERDEIEREZAL, REOVHIIKTLLOEHL S
ST ERHEEINT,

2) AREFEEOHEIZ L ZMERE
FREREOEHIITRE/ORHMMEFHELZ AV,
Mep A ETHEWE Erc50(0-72h) @ 25.8 mg/L (95%f5EEXM : 17. 4~38.5 mg/L)
BAXERERE NOECr(0-72h) : 1. 86 mg/L

JNFEHOWEBE

SEHBE% RHACEKET COMBMEREORRE, 46 ng/L BEX (REK 4) UL
DRERXTH, —HTHREBEOER (R S2oohi, 22 ng/L BREX (REX 3) U
ToBREXTIE, MEFECEL (M KK BRE) ClREEER»oNT, =i, H
B EDEEL 2T,
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#E X X3 HE K Os~
gl F = 44. 05
R OB I # L ©
mE O E (%) 99. 57 (GC)
® B |z £t L 7
g oo v MFEF 99896TJ
oMo 0 & _
E - & A =E

1008.5 hPa at 20°C
7K = E 1451 hPa at 30°C

2660 hPa at 55°C
<t 7k w yii:d &= Completely miscible
1-474)-v/K 45 B % & Log Pow 0.5
2, =3 -125°C
i =1 21°C at 1013 hPa
BRI BT S MR ;=R
-3 E % ZE

BN BREE AR DR ENE

EEARIBGBERBEEENC LD, KL *x ORFIFIUTO&EY,

*1 RREFLEHRBELEHCL D,

*2 YHEFRIZ THRE,

¥3 ] STOEMICAYHEDE [AALEWERE) REY— L2
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1.1.2 #HEEE

s - I

1. 1.3 REEBLULEEOHER
ﬁﬁ%EMﬁﬁ%ﬁ¢,%mﬂwﬁﬁwﬁﬁﬁﬁ%ﬁﬁ(%%%#:%ﬁ,%%ﬁk)mm
RELE,

EBRRTHIC, RELEEBRDEORNARMARY MEBIE LT, BONIZANT ML
ERBHRNCAIE LI AT M=K LEZ D, BRYHEIIREFLZETH 7z &l
Lo FRARUANRT ML EMFBRER— 1IZRT,

(EB) 7— U ERFRAGHONER -

Y—F T4V —F AT 47478 Nicolet iS10%

1.2 HBAK
EERBIVORBLLICRBI A FS A VIIREN TV AR ZAML, HAEKE
(0.22 pm) LEbOEFERLE, HEREZMTBEER - 21277,

REBVA FTAUIC1E, KKEDOTFHERETHEMBOp HAS 8.1L 25 Z EBAREHINL TV D,
LR TOp HITAKEIZLY 8.0%20.2TH 5,

1.3 fHEAD

1) 5% B Rk

2)F4 Pseudokirchneriella subcapitata

R4 - ATCC22662

4) NFEFE . American Type Culture Collection

5) AFH : 199646 A 20 B

6) AFEHZ DT : GorhamiZi® AVERMICHAIER, THH (W6 Ak KHEREZL

M A REE.

EZWHOMRER . THH W6y Al CEEWE (E/urBy)vs, AEFR LD
ARBERBREZITY, HRAEYORZHELRA TN D,
WERICLVEHL-BHO 12 ML HARBERE ST,

ErC50 : 0.833 mg/L (95%{E#EX M : 0.634 ~ 1.09 mg/L,
ZEHRT : 20084128 98 ~ 20084124 12R)
LUF 22000426 A LARE DErC50EHMEZ R T,
ErC50E¥){E + ¥Rz = 0.823 = 0.0871 mg/L, n=18
(B/ME ~ HK{E = 0.687 ~ 0.965 mg/L)
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8) ATEEZE : HEEE AR ; 20094 5H22H ~20094 5H25H
HRLFILUETHIEEL, REMABICERBEHEAICRS Lo TL
¥, ERREELHBOBRIIBD bR T,

1.4 RBRAESBBIUVEERERREES

DRBRESS - 500 mLi T ABMERMAE=AT S Za (IWAKIH, ~y RAXR—2EK
B YHERAEME 490 nl)

2) BEUSERBRRE - FEERI(ERTR.  AGP-150RLEY

3) KFEME == 8% ECLIPSE TE300%!
4) BRI FEIECRE - VAA vy A8 CDA-500%!
5) p H&t : REERTHER HM-40VEY
6) IR FT : Tasco Japan® TNA-120%!
T EFE Apogee QMSSH!

’ Apogee$ QMSS-ELECE!
8) BF RFF : ARZ—B AG204%!

A FT7—8 AE163%!
A b —8l AB204-SE!
A b7 —8 PB3002%#

11
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2 Fik
2.1 HBRFE

ARRIT, [FHEEMEZSIEIRROFECOVWT<BEARMAERR, IV a8k
BRAERBREUAEAMSHRR>) (PR 15 £ 11 A 21 B E&REE 1121002 5, T
15-11-13 BEE 2 &, BELFES 031121002 5, KAEKE : FRL18F 11 A 20 H) ITHERLT
L,

RBEARBIVCEOMOBREL, LEZGUTHELLLVORERLEL, £, BEOERE
b EEHEHT TITo 7

2.1.1 HRER&MH
DEEEAFR . EARKX (EBAR) ¥ RE 58EF (100 rpm)
* WEHRHMEOERMENEV - OERRE AV,
2) ZEHM : T2RER
3)HRBREE . 100 nL /AR
4)EH - 6 F2/HBK, 3ARBEX
B) MR « B3 L8 5%10° cells/nl
(FeE A OBEEIRER : 1. 7X10° mg/cell, n=8)
6)RBRIRE :  22C (BRBFHMOLBEHITE2°CLA)
7) BRHA 60~65 wE/m?*/s, BEEIAT TELERE (REI)
8)pH: FERL
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2.1.2 THRABRER
WM DRI AT AT 510000 mg/L (SAERAIEME) Thol, HRBEELZ, R
BR A K54 EFRIEE (100 mg/L) LAFE L, FHAREZER LKL, BREEZUTIIRT,

THEABRER GHRX3E, SREX1H, #HR)
HRBPOERDERE REBEHTIHE, %)

RE HEE (%)

(mg/L) I,(0-12h)"  BERALLRF BERBE 72 K
BEHMAE BRI

AR ~ B RS —

1.0 ~2.6 109 BieT 105

5.0 -1.2 _ _ _

20 21.3 — — —
100 68. 1 105 100 [22]* 102 [20] *

x] 12,21 BROEH, 2) £EFERBIVCAEREROAEY ] KRLERICLVERLE,
*2 BR300 nLF S RBI=F7 7 2a (V) a&f) TER

1P, REEKE 2RMAOSMCBVTEENERL TV 1.0 ng/LREXT, #BRYE
BECELVWEAORRD LN, AERWEIL, KBl log kowk RL, MEMSEERFTHD
Zihh, BOERELT, BESFEETH I LI IBBRMEDOELNBE L LN,

2.1.3 RREEORE
2.1.2 IWRLEFHRBOBESLBEEZ, LV ERLERARMEERE (EC50) 2BHTS
7-%, RBRBREZROLSICRELE,

HBRX BE (mg/L)
xt B X -
BEX1 5.0
BEX?2 10
BEKX3 22
BEX4 46
BEXS5 96
BEX6 200
I3kk 2.1

13
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2.1.4 HABREOHRH
RREOFANGEEZMBER — 31077, p HAERB I URBRERBROAHBRED-HOR
BiR (FRBRX2E, UTTFHEESELTH) bHRRLE,

FRBFORBRIRONBEBE LTHELT,

2.1.5 BRBRER IURBIERROST

RERALE, REMAE24, B8BIV 28I, 2RBREORRER LUORBRERRPOK
BMEREY, TA7u~ 5 7EEMN (GC/MS) HBIZLW oL, #FREAER
B— 4 17RT,

2.1.6 RABRBRE

1) BEORLE

AL L7-BEE, EWE REASFA—F L LTHERRE) 2 5X10°cells/nLE 25 & 9,
- RBEOASEBII—EERM L, iMERROEYEIT, HFHAREER LI ULKRHER
CHEBBICIVAIELE, 28, FHRARBOOI L 1IFRICE, LROEETERZAEML, b
I 1EBIIFM L 2ot

FRBEBLVEREBIIRE (FUFARERIIMEVT V¥ LERE, UBFRABIIERKE) L,
BRELHB L, THAESDERICEREBICRE L,

) EMEDEIE
REMIL% 24, BRIV 2HMCARBRAR LV RRERE 1.0 LR RRL, KT
BREMRK 9.0 L BE L%, EMELRFHEEBICLVAIE LK,

) RBHREO CIBRES L ORI ERE
BEBER, REMSE 2, 85X RHNICERRERROCREBLFNL T2
FREBL ORBCRE L, £, REMMG T2RMICMBTEY EREIC L BELE,

4) RREFEORIE

BRERERO D HIT, ERBEOTHEERHLABRKE—HHERLTRAEL, RERKLK 72
RO p Hit, ERREORBRERD O H 158 (No. 1) ORBREBBIIOVWTHELL, =
o, REHMD, EREENORE, RAXRERLIVEESEEKZ 1R 1EAELE,

14
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2.2 HBREROFE

2.2.1 ®RREROHEH

1) R Hi%R
HREBLIUCEBEROAYEDOEHMELHERMICH LTy FL, £REBEZERLT
T OF, MBXOARBENSEEHHTEE L THEEEERICHINENERB L.

DAEERFEBLCERBEROREN
OB L QW ABBEOAEREE (1) ZROXNIVEHLT

InX, -InX,
S
G-t

ZZ T,
ary ot BEE ¢ ROROEREE
X, t BOEmE
[REREE (,) OEBBIISVTHBEEZAVS]
X, t BOEME
¢, : REBISE /BB AEYEYRIE LR
¢, REBEME JEIR YRR R LB

ERERICBIIERBER (7,) BABROARFEOFHELFRER TOAREED
FHEENEL LTRORICEIVER L,

I, =2 100
“

(Y
[y
A

U o RBEXOFEHERERE
4, ERERICRIT D FHEREE

15
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3) PR E I B\ A B EREORE
EREOE I AV HRMERED, AEEORBMETHEL L,

Areq = ConcAn— ConcBa « Hours

In(ConcA ») — In(ConcB )

WUC = Total Areas
Total Hours

ConcA,: n#i D 1D DRI EE
(BRTERRBEFEIXRERIRRE 24, 48FFHIOAIEHE)

ConcB,: n#iE 0¥ b ) ORIEME
(REFMAE 24, 4SEFREIE /1T 728RORIEE)

(ConcA, ¥ ConcB,ENF UEE1, Area=ConcA,XHoursé 3%, )
e : BERNE T E

) ¥ HARAERE (EC50) DEWY
TRROREHBALE L ARBEESR 1, (0-72h) 2HAWT, UTOFEICL ) ¥ EAERE

Ey@pE (EC50) ZHE LT,

BEEEEXRICRBITAMREE | 2 50% . < 50%
§§_EEM%¥®ﬁ® . i

(AXERIZ 72 v +)

e EE _ AENEEBAL PV | RESNABEREE
ECS0MRETE BHORD HhB AR AV TESR | 2

ERAE (RATFE) L, BE
K 50% & DRENLED
AAERIR Y 95%(S R & B

EC50D L HIE Erc50- (0-72h)

16



5) IR NEZERE (NOEC)

A080435

HBXEBEROEREE (1orn,) EUTORFFHFHRICIVERL, FEEFBDD
NRVWHRESREOREIMETHMHELZRELERE (NOEC : NOECr (0-72h) & RE) &L

7-'
“—o

ZEHOHE
[xrEEXUMSIC2BELL Lk

]

Bartlett DESHRTE

LELARPBEDOLNDEE
—TTERRES SN (ANOVA)

F7-1% Scheffe ODZEHERTE

EL5BBRD LNRWVEE
Kruskal-Wallis®O®E
J T A KD 7@ Dunnett,
¥ 721X Scheffe DZEHEKRE

N5 A NY v 7 @Dunnett, Williams

Williams

Yukms Y7 hU =T
Statlight (#4 SEOHE]
(Yukms Corp, R®E)

6) FEEtFRIFIE

RBERZODEHBICHAWERHFRNFER, BRELEDIITLE,

2.2.2 HBROFMMHE

UTD&EENREZSNDESR, BREADLARLI,

1) SREOEMESZBELHMIIDO2ED

2) BROEADAEREECEHMELREHMMLZEL T 3% 2BV L,

16fFIZHET D Z &,

3) WREDOKZVIELEDEAREEDOEHREN T%EBAR2NI &,

17
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3 BRBIVEE
3.1 RBRAEOEEECEELRIEILLLEDNIRERER
BUTIHIERI LM,

3.2 EERBREENERSE RBREBIUHREERO pH, ABRRONE
EFUMTOBERREBNERE (BE, BRAXKRE, HE&EH) % Table 1 T, REMMN
DRBRIER LORBEHIAE 72 BEORRERRO p HE Table 2 17, FAREFORREONBE
Table 3{Z777,
EERBREBNOREIX, RELEAN (22C, REFRFOLEFMMEITL2CLUA) ThoT,
p HiX, REMMERENT7.8~7.9, RERBEE 72 BB TIX 7.8~10.5 ThoTo, XHEK, 5058
FUN 10 mg/L BEX (BEK1BLU2) ZBWTpHM 1.5 S E#EMLE, EREORERL
ERIC L ) RBEBRTOEREA AV BEXBL L, BEHRFETTHIDEIDORHE (C
O, DHHR) BIFLALCEL, BRLLTpHBEMLLEEZ LN

TR ORBRBEONER, 2TORBRKICEBWT, TABYNE, FEYE, KEWIRDL
ne, AREIIEATHo,

3.3 RBREBIURBRERRPOERVERE

HBREE LUBRBRERRTOERYEREDORK RS Table 4 1T, REMRIu~ T T 2%
REE— 41TRT,

WERYMEBE L, RERARORBRKIIBV UEREXMNH5.06, 9.32, 20.1, 42.9, 102,
178 mg/LTH Y, FREFNOREMICHTHEIAIL 89~106 ¥ Tho7z, 7z, RBERIEK 72
BRI ORBREZFRICEV TR, 5.0 ng/l BEXK (BEX1) Tk, #RPEISRHILT
(<0.05 mg/L) , 10~200 mg/L MEX (BEK2~6) Tit, ThFN%0.205, 589, 26.7,
67.8 ¥ L U131 ng/LThor, BELMSD, RRVWEDOBMERLAED bR, HENERLT
W55.0, 10 BLU22 ng/L BEXT, BICELVWEBRERLARBD LN, AERVER, K
VWog kow#H R L, MAEMSBMRBRGTHE D, BROARICLIFERNEDHREDOE
{ERELTERBbNn b,

T, HRMEREX, REHGE 24 BETERTAOREMEICHTDEIGH 61~70 %T
Hy, ETOEREX T—EDEERDMNED b, 46, 96 BEV 200 mg/L MEXTIE, €
DUBEBRMERELHF L, ARRYEIEREZEL, FROUHICKRT L OERLEH
ST EBRHEINT,

18
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3.4 ¥HEAERMAERE (EC50) BIURKERERE (NOEC)

SN OLRBRREDOAYMES Table 5 10, £RHEHL Figure 1 7T, SREKOARH
BOAREHEPE2E L TREEMEAICHDZ LR LI,
AEEELABMERY Table 6 12, $EAERMERE (ErC50) BLURREZBRE
(NOECr) #% Table 7 i2, BE—THERM#BE Figure 2 1T T, H o7 ErCs0 &L T NOECr
ZLLFICRT,

ErC50 13, BE-FAEEHEICBVTEAENRD NS A AV TERERITL, BER
50 % DRMMHEH L,

NOEC i%, Bartlett DESHBBRE (=0.01) ZITVWESBHEEHRE, —TEBEIHIN
(1-way ANOVA, a=0.05) XX Williams DEZEHERTE (a=0.05 W) ZHVRELL,
HHEABRER—5 T

Erc50(0-72h) :  25.8 mg/L (95% E#EX M : 17.4~38.5 mg/L)
NOECr (0-72h) :  1.86 mg/L

3.5 BEOBERFR

RBEHROCFABEORKE, 46 ng/L BERK (BEKX 4) UTORBRRTHEZBE &b
IREESEMT AEASS N, REHET 96 ng/l BEX BEX 5) BbTHIIEHR
HAEL, 200 ng/LBEX (BEX 6) i1, £<E{LLAZP>T,

RBREME 72 BHOBEMET COMBMEEROMR, BEKX 4 UEOREXTIE, —#
<, MPAAEOEK (FE) BEHLNE, 22 ng/L BEX (BEX 3) LUTORERTH,
WMETEOE (I, B8, HE%) PHREERRE»ONT, £, FRKLOMEEDLR
Mol

3.6 RBROAMME
HBROEYES Table 512, ERHEL Table 8 IR T,
HREOAMEITREHETIC 16 BLUEEN L, £72, SBRXOEHOARFEOLEIR
HIIREYREZEUT 35%%, dREOHKV R LEADCARFEENEHREIT %2t ThE
2B &R nol,
HBROGHEDREL TR THEL LD, RBRIIEDTHDLHRLE,

ok

19
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Table 1 Temperatures, Light Intensities and Revolutions in the Incubation Chamber
Exposure Period Temperature Light Intensity Revolution
(Hours) (C) (u E/m’/s) (rpm)
0 213 62-64 100
24 219 61-63 100
48 21.7 61-63 100
72 21.7 61-63 100
Table 2 pH Values of Test Cultures
Test pH
Group 0 Hour 72 Hours (Vessel No.)
Control 7.9 10.5 )]
Conc.1 7.9 10.4 M
Conc.2 i 79 10.1 (H
Conc.3 7.9 8.5 )
Conc.4 7.8 7.9 )]
Conc.5 7.9 7.9 D
Conc.6 7.8 7.8 m
Table 3 Appearances of Preparated Test Solutions before Inoculation
Test Suspended Floating
Precipitation Color
Group solids solids
Control S- F- P- C-
Conc.1 S- F- P- C-
Conc.2 S- F- P- C-
Conc.3 S- F- P- C-
Conc.4 S- F- P- C-
Conc.5 S- F- P- C-
Conc.6 S- F- P- C-
S-: Not observed (transparent)
F-: Not observed
P-: Not observed
C-: Colorless
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Table 4 Measured Concentration of the Test Substance in Test Cultures
Nominal Measured Concentration (mg/L) Mean Measpred
Test . . Concentration
Concentration (Percent of Nominal)
Group (mg/L)

(mg/L) 0 Hour 24 Hours 48 Hour 72 Hours (Percent of Nominal)

Control - <0.05 <0.05 <0.05 <0.05 ----
, 5.06 3.06 0.500 <0.05 1.86*
Conc.1 5.0
(101) (61) (10) - 37
9.32 6.65 2.80 0.205 4.45
Conc.2 10
93) 67) (28) 2 (435)
20.1 15.2 13.1 5.89 13.6
Conc.3 22
1) (69) (60) 27 (62)
42.9 31.7 30.5 26.7 322
Conc.4 46
93) (69) (66) (€1)) (70)
102 67.1 64.9 67.8 71.9
Conc.5 96 _
(106) (70) (68) (71) (75)
178 140 139 131 144
Conc.6 200
(89) (70) (70) (66) (72)

a : Time weighted mean
* : The value of the detection limit (0.05 mg/L) was used for determination of the concentration
of time weighted mean. '
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Table 5 Biomass of Pseudokirchneriella subcapitata during the 72-Hour Exposure

A080435

Nominal Concentration

Biomass (cells/mL)

Test Mean® Measured:l Vessel
Group Concentration No. 0 Hour* 24 Hours 48 Hours 72 Hours
(mg/L)
1 5000 26200 212000 666000
2 5000 23800 204000 678000
3 5000 24300 228000 685000
Control - 4 5000 25600 218000 653000
5 5000 25400 262000 735000
6 5000 29200 283000 792000
Average 5000 25800 235000 702000
SD 0 1910 31200 52400
1 5000 22500 195000 662000
5.0 2 5000 24000 247000 673000
Conc.1 [1.86] 3 5000 24400 210000 651000
Average 5000 23600 217000 662000
SD 0 1000 26800 11000
1 5000 19900 110000 570000
10 2 5000 22200 109000 553000
Conc.2 [4.45] .3 5000 19300 110000 505000
Average 5000 20500 110000 543000
SD 0 1530 577 33700
1 5000 18600 63100 147000
22 2 5000 18500 66900 159000
Conc.3 - [13.6] 3 5000 . 19000 54100 115000
Average 5000 18700 61400 140000
SD 0 265 6570 22700
1 5000 18200 40200 51700
46 2 5000 20400 37200 52300
Conc.4 [32.2] 3 5000 18000 41100 54900
Average 5000 18900 39500 53000
SD 0 1330 2040 1700
1 5000 10600 11500 12100
96 2 5000 10200 11400 11100
Conc.5 [71.9] 3 5000 9580 11000 9840
Average 5000 10100 11300 11000
SD 0 514 265 1130
1 5000 6260 5910 5230
200 2 5000 6110 6850 5910
Conc.6 [144] 3 5000 6260 6500 5090
Average 5000 6210 6420 5410
SD 0 87 475 439

a : Time weighted mean
SD : Standard deviation
% :Nominal initial biomass
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Table 6 Growth Inhibitions (%) of Pseudokirchneriella subcapitata
Nominal Concentration Growth Rate
Test a Vessel No hition(94) )
Group [Mean® Measured Conc.] . Rate Inhibition(%)
(mg/L) u (0-72h) 1 ,(0-72h)
i 0.0679
2 0.0682
3 0.0683
Control - 4 0.0677
5 0.0693
6 0.0703
Average 0.0686 -
SD 0.0010
1 0.0679
5.0 2 0.0681
Conc.1 [1.86] 3 0.0676
Average 0.0679 1.0
SD 0.0003
1 0.0658
10 2 0.0654
Conc.2 [4.45] 3 0.0641
Average 0.0651 5.1%*
SD 0.0009
i 0.0470
22 2 0.0480
Conc.3 [13.6] 3 0.0435
Average 0.0462 32.7%*
SD 0.0024 ’
1 0.0324
46 2 0.0326
Conc.4 [32.2] 3 0.0333
Average 0.0328 52.2%*
SD 0.0005
1 0.0123
96 2 0.0111
Conc.5 [71.9] 3 0.0094
Average 0.0109 84.1**
SD 0.0015
1 0.0006
200 2 0.0023
Conc.6 [144] 3 0.0002
Average 0.0010 98.5%*
SD 0.0011

*1
SD

*x

: Time weighted mean

: Values are the growth inhibition (%) relative to the control.

: Standard deviation

: Indicates a significant difference (¢=0.01) from the control.
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Table 7

A080435

EC50 and NOEC
Based on I, (0-72h) values (Growth rates)
ErC50 (0-72h) 93-Percent NOECr (0-72h)
(mg/L) Confidence Limits (mg/L)
(mg/L)
25.8 17.4-38.5 1.86

The ErC50 value and associated 95% confidence limits were determined by least squares linear
regression analysis using the logarithm of time weighted mean measured concentration of 22, 46, 96

and 200 mg/L concentration groups against the growth inhibition (%) relative to the control.

The NOECr value was determined by an analysis of variance (ANOVA), Williams test, subsequent
to Bartlett test for homogeneity of variances. Statistical analyses were performed using Yukms Statlight
#4 software (Yukms Corp., Tokyo) and all tests of significance level were set at « =0.05, except Bart-
lett test, which was set at «=0.01.

Table 8 Growth Rates of Control
Growth Rate
Vessel No. szrf.:age
u(0-72h) | w(0-24h) | u(24-48h) | u(48-72h) 4(0-24h, 24-48h, SD CV(%)
48-72h)
1 0.0679 0.0690 0.0871 0.0477 0.0679 0.0197 29.0
2 0.0682 0.0650 0.0895 0.0500 0.0682 0.0199 29.2
3 0.0683 0.0659 0.0933 0.0458 0.0683 0.0238 34.8
4 0.0677 0.0680 0.0892 0.0457 0.0676 0.0218 322
5 0.0693 0.0677 0.0972 0.0430 0.0693 0.0271 39.1
6 0.0703 0.0735 0.0946 0.0429 0.0703 0.0260 37.0
Average 0.0686 0.0682 0.0918 0.0459 33.6
SD 0.0010 0.0030 0.0038 0.0027
CV (%) 1.5 4.4 4.1 59
SD : Standard deviation
CV : Coefficient of variation
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Figure 1 Growth Curve of Pseudokirchneriella subcapitata

(Mean biomass vs time during the 72-hour exposure)

1.0E+07

—o— Control
—a— 5.0 mg/L
---0--- 10 mg/L
— 22 mg/L
---a-- 46 mg/L
—— 96 mg/L
1.0E+06 =— 200 mg/L

1.0E+05

cells/mL

1.0E+04

1.0E+03

Time (hr)

48

72

Values in legend are given in the nominal concentration.
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Figure 2

A080435

Concentration-Inhibition Curve Based on I, values Calculated from the Growth Rates
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A080435

Figure A-1-1 Infrared Absorption Spectrum 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 Medium

The test guideline shows that the pH of the medium which is obtained at
equilibrium between the carbonate system of the medium and the partial pressure

Nutrient salts Concentration (mg/L)
NH,CI 15.0
MeCl,- 6H,0 12.0
CaCl,-2H,0 18.0
MgS0O,-7H,0 15.0
KH,PO, 1.6
FeCl3-6H,0 0.064
Na,EDTA-2H,0 0.1
H,BO; 0.185
MnCl, - 4H,0 0.415
ZnCl, 0.003
CoCl,-6H,0 0.0015
CuCl;:2H,0 0.00001
Na,Mo0, - 2H,0 0.007
" NaHCO; 50

of CO, in atmospheric air is 8.1.
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A080435

HEBREDOFAR
1. % & B 0.785 g/cm’

2. HBHOEN
BBYERAI+TROXOBEYEERL, RBAKTHARLTHABRELY S, ARRIIHER
RAKD#ET B

O 1= e ST 1L S
...... BB T S00mLEASRBARMESHITAIWAKIRD)
...... = e SO L {20 £ . < ST
...... b A = A e SO L S
...... B Wl SEE/MEK 3RG/RER 2TRESE/GBRE
(ULTOERERTIE, R/MHERICEHLETLS)
RERBREE & No. Rk I
mg/L (REFR) mL

Fofiic] =S C —> 0.0

5.0 Conc.1 -_—> 2.5

10.0 Conc.2 _—> 5.0

22.0 Conc.3 — 11.0

46.0 Conc.4 _—> 23.0

96.0 Conc.5 —> 48.0

200 Conc.6 —> 100.0
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A080435

1. #rsa~< 77 7EESH (GC/MS) &t BERN

HEE

HRIa<w TS TEESHE (~Ny FAR—RF LT TE) No2

HAR7ua< hdZ7(GC) :

B ERRKR HEE (MSD) -
T — & LERES -

[GC Zett]

BT A

FY VT —HRX:
AhoTEAL A
F—TBE
EAORE :

MSA v F—7 =—RBE :
HEALHE

HEAE :

[HSS £&14]

IBEESH :
A~ hEFRT

RATRINTG A—F .

[MSD £&14]
BEEE

Agilent Technologies 6890N F!
Agilent Technologies G1888 %!
Agilent Technologies 5973 inert %!
MSD 32773 (Windows XP)

Agilent INNOWAX 30 mXO0.25 mmXO0.25um
AI%A 1.0 mL/min (Constant flow)
12 min

40°C (2 min)—5C/min—50°C (2 min) —15°C/min—140°C
250°C

280°C

A7 Yyh (A7 UyhE = 100 : 1)

1.0 mL (HSS V7" M7 &)

Oven 45°C, LOOP 120°C, Transfer Line. 200°C
GC Cycle Time 20 min

Vial Equilibration Time 20 min
Pressurization Time 0.2 min

Loop Fill Time O0.03 min
Loop Equilibration Time
Inject Time 1 min

Shake (HIGH)

0.2 min

{A/I8 230°C, MHEREA - 744 150C

SIM (Selected Ion Monitoring) &4 :

Filament off 3 min
Quant ion m/z 44.0
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0. BREBOERLRBEE I UVRRIERBTOHRRYEREDEE
1) WERME LR G, FFRL, 0, 0.500~50.0 mg/L DIEEEREZRABLI,
% : JIS K0557 A4 7' L— KDk

2) EEBRELUTOL S THT LI

EHERIR 10 nL HE
l
GC/MSHIE

3) HEEHICRE (ng/L) %, AEEICE— 7 G (count) 2 &Y, BEBREERLE Figwe A-
4-1) , BRI L ERERR Y=atbX 2R, MEREIE 0.9999 LY, ERME
DI (0.995 LLE) B L, 7, DF a 0 BUEEKMARARSDI LN, B
BEIIE A EET AEE L AR, £ 0T, RRER L URBERET ORRYERE
DERIT, EOWEHCAE LEEBAROY— 7 B L OB TIT 1o,

4) REROBIEBECHL, 1/10 BETRENIHNATEL Ebh 2 HRMERE 0.05 ng/L
*ZBHEPORERA L LT

3. RBRIEB I UHBRERBROOWFHIE

1) REBEBIURBREEREUTOI IO Lz, KM/ a< b T L% Figire A-4-2
a5 N
BEHZEAE . FRBRKEICEEYHRML TOARWFHERERZOPE L Y &RE

R

_+.

HERUE* 10 nL (BRIAKE DOEED)
@g

|

SyHraet

|

GC,/MSHIE

*] : JIS K0557 A4 'L — FDK
%2 BEBIK LRBIEOHEEZEZ S - LIC Lo THBRDERE X REREHEICAND, RER
GEICAD L TRINIABRKIT, HRBEEK 10 oL (BRKk= 0nl) & L7,



A080435

BEELAG 24, 48B LU TR : ARBKAICEESFN LT RESROTE L Y ER

FEEAM
+
HEAREEWE? 10 ol (FESIK & DAED)
|
BE
l
SR
l
GC/MSHIE

*] : JIS K0557 A4 7/ L— KDk

*2 : BERIK L BRI BIKOL R E X DL LICL - THBWEREZREREEHICAND, &
BHRGEEIIAL L FRINIRBKIT, RBEEK 10 oL BEKk= 0nl) &L7
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Figure A-4-1 Calibration curve

Input Data :
No. Concentration Peak Area
X (mg/L) Y (count)
1 0 0
2 0.500 4200
3 1.00 7259
4 5.00 36316
5 10.0 68931
6 20.0 136990
7 50.0 329409
Y=a+bxX
a= 1.956E+03 -7.036E+02 <a< 4.615E+03
b= 6.583E+03 ( 95-Percent Confidence Limits)
r= 0.9999
400000
350000
300000
£ 250000
S
$ 200000
<
" 150000
[~}
100000
50000
0
0 20 40 60 80
Concentration (mg/L)
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Figure A-4-2 Representative chromatograms

(1) Standard 5.00 mg/L ; 0 Hour

Study No.  :[Y]A080435 [ 1080436
Date : 20

Operator f

Sample Information:

Sample Name :std Smg/L

Misc Info .

File Name :C: ¥MSDChem¥ 1¥DATA¥AA¥0052608. D

Acquired 126 May 2009 15:00 using AcqMethod AA
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s
© soool
i . 7o00]
saoe]
5000) 087
4000
3000/
2000)

1000]

: A MA M s s T
Time—».00 020 040 060 0.80 100 120 140 160 180 200 220 240 260 280
TIC: 9052608, D

vl YFvvasiin 3477 EER mHl . AR KRTER
1 0. 868 N 0.010 24001 0. 856 0. 887

(2) Control ; 0 Hour

Study No. :[V]A080435 [ JA0B0436
Date :12009. 5. 26

Operator

Sample Information:

Sample Name !

Misc Info :

File Name 1CI¥MSDChen¥ 1 ¥DATA¥AA¥9052600. D

Acquired 126 May 2009 11:59 using Acgdethod AA
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Figure A-4-2 Continued

(3) Conc.1 ; 0 Hour

Study No. ![V5A080435 [ ]A080436
Date 12009 (]

Operator :

Sample Information:

Sample Name :AOhC1

Misc Info :

File Name :C: ¥MSDChen¥1¥DATAYAA¥9052601. D

Acquired 126 May 2009 12:22 using AcqMethod AA
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(4) Conc.3 ; 0 Hour

Study No. : (V14080435 [ A080436
Date :

Operator :

Sample Information:

Sample Name :AOhC3 -

Misc Info :

File Name :C:¥NSDChem¥1¥DATA¥AA¥9052603. D

Acquired 126 May 2009 13:07 using AcqMethod AA
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Figure A-4-2

Continued

(5) Conc.6 ; 0 Hour

Study No.

Date

Operator

1[“6A080435 [ 14080436
:2009. 5. 26

Sample Information:
Sample Name
Misc Info
File Name

Acquired

‘ADhC6

;C:¥MSDChem¥1¥DATA¥AA¥9052611.D

126 May 2009 16:07

using AcqMethod AA
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(6) Standard 5.00 mg/L ; 72 Hours
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Figure A-4-2

Continued

(7) Control ; 72 Hours
Study No. :[14080435 [ 14080436

Date 12009 9
Operator :
Sample Information:

. Sample Name TAT2hC
Misc Info : .
File Name :C: ¥WSDChem¥ 1 ¥DATA¥AA¥9052900. D
Acquired 129 Msy 2009 10:05 using AcqMethod AA
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(8) Conc.1 ; 72 Hours

Study No. :[¥1A080435 [ ]A080435

Date 12008. 5.

Operator :

Sample Information:

Sample Name *AT2hC1

Misc Info :
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Acquired ‘29 May 2009 10:28 using AcqMethod AA

TRNAFI o TiC: 90529010

| s000)

80001 s
i 7000
0001
5000/
4000 ’ ;
30004
20001

1000

[ e e i
Tine—D.00 020 040 OF0 080 100 120 140 160 180 200 220 240 250 280 .

TIC: 9052901.D

- VFvavi A 4477 FER i | BikERER & TERRA

CIBRRHTESEA

4]

A080435



Figure A-4-2

Continued

(9) Conc.3 ; 72 Hours

Study No. : (V14080435 [ 14080436

Date 12009. 5. 29 .

Operator :

Sanple Information:

Sample Name *A72hC3

Wisc Info :

File Nane :C:¥MSDChem¥ 1 ¥DATA¥AA¥9052903. D

Acquired 129 May 2009 11:13 using AcqMethod AA

7w P73 TIC: 9052503 D
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r‘—{# Diygagggx 37 ¥EE [ty BRESFER) ¥ TREMD
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(10) Conc.6 ; 72 Hours

0.882

Study No. :[¥]A080435 [ ]A080436
Date 2009,

Operator

Sample Information:

Sample Name :A72hC6

Misc Info :

File Name :C:¥MSDChen¥ 1 ¥DATA¥AA¥9052906. D

Acquired 129 May 2009 12:21 using AcgMethod AA
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Table A-5-1 Calculation of the ErC50 (0-72h)
EREFEZHT (E C50ENE L)
~ RE (mg/l) PHE % (%)
X log(x) y
13.6 2.61 32.7
322 3.47 52.2
71.9 428 84.1
144 4,97 98.5
ECs, 95% 15 #R X [ BifT
25.8 17.4 ~ 38.5 (mg/L)
S ERSIAT
Factor SS DF \"/ F-ratio (0.05,11,f2)
Between 2639.67 1 2639.67 130.50 >18.51
Within 40.45 2 20.23
Total 2680.13 3

44



A080435

Table A-5-2 Calculation of the NOECr
Input Data Table
control  Conc.1 Conc.2 Conc.3 Conc.4 Conc.5 Conc.6
Groupl  Group2 Group3 Group4 Group5 Groupb Group?
0.0679  0.0679 0.0658 0.0470 0.0324 0.0123 0.0006
0.0682  0.0681 0.0654 0.0480 0.0326 0.0111 0.0023
0.0683  0.0676 0.0641 0.0435 0.0333 0.0094 0.0002
0.0677 * * * * * *
0.0693 * * * * * *
0.0703 * * * * * *
Group Samples Mean S.E. S.D. Variance
1 6 0.0686 0.0004 0.0010 0.0000
2 3 0.0679 0.0001 0.0003 0.0000
3 3 0.0651 0.0005 0.0009 0.0000
4 3 0.0462 0.0014 0.0024 0.0000
5 3 0.0328 0.0003 0.0005 0.0000
6 3 0.0109 0.0008 0.0015 0.0000
7 3 0.0010 0.0006 0.0011 0.0000
Method vs Side Stat. 0.05 0.01 0.001 Prob.
Bartlett test 0 8.7042 12.5916 <16.8119 22.4577 0.1909
Method vs Side Stat. 0.05 0.01 0.001 Prob.
1-way ANOVA 0 1,798.8509 >2.6987 4.1015 6.5625 -2.53E-18
Method Vs Side Stat. 0.05 0.01 0.001 Prob.
Williams(1971,1972,1977) 1vs2 2 0.8750 <2.1100 <2.8980  999.9900 999.9900
Williams(1971,1972,1977) 1vs3 2 4.1026 >2.1810 >2.9510  999.9900 999.9900 **
Williams(1971,1972,1977) 1vs4 2 26.1906 >2.2040 >2.9660 999.9900 999.9900 **
Williams(1971,1972,1977) 1vs5 2 41.8233 >2.2150 >2.9730  999.9900 999.9900 **
Williams(1971,1972,1977) 1vs6 2 67.2944 >2.2220 >2.9770  999.9900 999.9900 **
Williams(1971,1972,1977) 1vs7 2 78.8439 >2.2260 >2.9800 999.9900 999.9900 **
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RERE T : A080435

FEHRARMEABRBRAEE

1. —fxMFEIEH
w8 ®HHE O L W acetaldehyde *
palll P (B&FF : AA) ™
C A S % = 75-07-0
)

#giE X XK O
5 + = 44. 05
OB O f#ft L 7~
MOE O WE (%) 99. 57(GC)
R B I £ L -
MEOD Y b EE 998961J
X #Mo®m o & W _
X W™ & HF &

1008.5 hPa at 20C
7 = x 1451 hPa at 30°C

2660 hPa at 55°C
s Kk B OMOE Completely miscible
1-474)-v/7K 57 B £ & Log Pow 0.5
2 =1 -125C
# j=1 21°C at 1013 hPa
ORI BT D MR WA FZERRE
= iE T BE

LS ARREE Bt o EME

BRI TIEMES

LERARI
*] RIEAEEHC LB,

%2 SEFAT 4 T2 ABRKEHITTRE,

EEHZ LB, 72720 * ONEITLLTDO#EY,

*¥3 ] STOERILAHEEDB TAKLEMERHE RRI—L X

(http://nikkajiweb. jst. go. jp)} 2 &L B,
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2. RRBROEBRWERE DS HIE

H H B ik
I Ik HA7u<w 75 7EESH (GC/MS) &
GIEUBE RS REMLY ARBXBICERLFML TV RVTRESOPE LY
EREY
BRI
+

TRk
|
GC/MSHE

SEEALA1L 24, 8B L X TORER R RBREXEICEEE RN LT
REOTRE L VR

FEELK

_+_

SHERETEIKT10 mL BRIk & D&EED

|

BE

|

aArEE

|

GC/MSHIE

% o FERIA L RBIEB L URBIEBROUEELEZDH T EICE ST
BERMEBE P RERGHEICAND, REREGHEICADL L TAS
NARBRX T, REEEHEIK 10 oL (BRAk=0ml) & L7,

EREM BE— 138




3. ABMERUTTE

HEAKE : A080435

) B N R
HBREY E (F4 - %4L) Pseudokirchneriella subcapitata
ATCC22662
AFHE American Type Culture Collection
xtRWE ~ DR 728%R9 ErC50 = 0.823 =+ 0.0871 mg/L, n=18
(EC50) BErosfh ) vs, AERFR
(xtER¥H'E4)
RT3 ATEE 2 D HiH 20094 5H22H ~ 20094 5H25H
Bt 4 RN A FT A o HERETH
RIELEM (KR, JHE) 22°C, 60~65 pE/m%/s
ABREM ABRER 500 nLi T ABERA=AT T 23 (IWAKIRY)
B4 KRBT A FT A R
55 HH 20094 5H26H~20094 5H298
RBREE GREM) *fBBX, 5.0, 10, 22, 46, 96, 200 mg/L
N 2.1
VIR R L 5% 103 cells / mL
HEL ARBREEX 3 Ren
Xt R X 6 w3
AR E 100 nlL/&2%
BhA Bh&| DA & i3
fE3R —
B —
AT X o E | —
EE AR GR L O, HEE | AR (EBHR), ®E SEE (100 rpm)
=, EFEES)
KIBE-IIERIEE 22°C (BEHETOLEHEFILLT2CLUR)
BBER (Ls&EE, WPM%E) 60~65 uE/m’/s BAGHENLT CHELRET
(#RE AT )
RO R ErC50 (0-72h) : EBREIFESHT
BHAE NOECr (0-72h) : WilliamsDZ ELERE
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4. RBERRVEE
5 H AN =
EHE ErC50(0-72h)= 25.8 mg/L (95%{E#RX [ : 17. 4~38.5 mg/L)

NOECr (0-72h)=1.86 mg/L

SRER 1. BREE @ ERIfE
EZE2RV HEERYE R T, REMARORBRIRICE VW TRRE XA 55. 06, 9. 32,
FRLEH 20.1, 42.9, 102, 178 mg/LTH Y, ThEFNOFREMIZKT HHIEIT 89

~106 Y Tdhol-, T7-, RBEBE T2EMORBRERIZIBV T, 5.0
mg/L BERX (BEX1) T, BBRYEIKREINT (0,05 mg/L), 10
~200 mg/L EEX (BEX2~6) Ti¥, FHAE£N2%0.205 5.89, 26.7,
67.8 VL3 mg/LThoT-., REHMT, HEVEORERIVREDH
n, BENEELTVWAS0, 10 BLU2 mg/L BERKT, FICELWVRE
B MBS BT, ARBRMENL, KV log kowk R L, REMDIEN’ R
THBET NG, BEOAERIL LARBME O SREOENELCLEED
N,

F7-, HBRMERET, REFKE UBHTIATLOREMBIINT D
HEN 61~T0%TH DV, ETHERERT—EDBRERDVARBD LN, 46,
96 BL Ut 200 mg/L BEXTIY, TOREBRYHEBREZHER LI, AHFR
WEITERMEE L, REOTHIIAT NS BB H oo I L BRI
7=
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5. BEOARMBRE L OBE - £RMAERHR

Figure 1 Growth Curve of Pseudokirchneriella subcapitata

(Mean biomass vs time during the 72-hour exposure)

1.0E+07
—o— Control
—a— 5.0 mg/L
---0--- 10 mg/L |
—&— 22 mg/L |
---A-- 46 mg/L
—e— 96 mg/L ‘
A
//',Dl ;
//— )
! e .
g | o
@ 1.0E+05 y/4 -
E =

1.0E+04

L

1.0E+03 :

0 24 . 48 72
i Time (hr)

Value in legend is given in the nominal concentration.
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Figure 2 Concentration-Inhibition Curve Based on I, values Calculated from the Growth Rates
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6. FOf

o CENEAT U ARKEE AT 5 ABEAR
RREMER| 4 | cpmses SEmEy. 5—

£ B RE T E XL HET 10002
fr O T\ 045(963) 3548
FAX  045(961)6296

zpaaer n & 4 2xFxd  JHEGEG
% B E | 6F

® B F 5|A080435

® B #H M| 20094 5H22H~20094% 7H28H

7R ZE(FEAT 4 ABRREH AF 4 i DNEERT
ZREES REREEF—

K 4 I

fE kB £ &
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HERE S . A080435

HA7a< b7 7EGESH (GC/MS) &t BIERMF

HRya<w s T TEEME (~y FAR—2HF L FT{HE) No2

HAr7u<= 777 (GC) :

~y RAR—=ZY 77 (HSS) :

B &R HES (MSD) -
5 — & SLERES

[GC Zt4]

BT b

FyY VT —HX:
Ay TEA N
F—7 REE
EADBE

MSA ¥ —7x—ARE

EAZRE
FEAE

[HSS £&14]

BERMG
A X BEFRE

RATNING A—F

[MSD Z&f4]
REEEM .

Agilent Technologies 6890N &
Agilent Technologies 1888 %!
Agilent Technologies 5973 inert %
MSD #327-va¥ (Windows XP)

Agilent INNOWAX 30 mX0.25 mmXO0.25um

A)9h 1.0 mL/min(Constant flow)

12 min

40°C (2 min) —5°C/min—50°C (2 min)—15°C/min—140°C
250°C

280°C

27" )yb (A7 ybEe = 100 : 1)

1.0 mL (HSS#v7° M7 B&E

Oven 45°C, LOOP 120°C, Transfer Line 200C
GC Cycle Time 20 min

Vial Equilibration Time 20 min
Pressurization Time 0.2 min

Loop Fill Time 0.03 min

Loop Equilibration Time 0.2 min

Inject Time 1 min

Shake (HIGH)

A4/38 230°C, DQEHEVA « 74V 150°C

SIM (Selected Ion Monitoring) &t :

Filament off 3 min
Quant ion mz 44.0





