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2 OO OBIE (Pseudokirchneriella subcapitats) Wxd HEREERR
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BEAE
ARBIZ THFRIEEMESIIEIRROFBER DLW T<SBREREFRR, IV084H%
WEERBEUVASESNSERER>) FERFEE10025, FRIS-11-B3HEELS, B
RAeRSE0311210025, 2003) (UTF, EBEFANTARIA L EHTD) KEMLTER

L.

D ERAN 17k (BABR) , WE 5% (100rpm
2) REEHAM 1283R
I RBAE GREME

xR,
0. 0200, 0.0340, 0.0590, 0.100, 0.170, 0. 300 meg/L
R LT

) I BRIKE 100 ol &%

b) EX - 6 &R/ HEBE, 3BR/BEK

6) FUHAMEROIRES ¢ ATIEEL P 5X10° cells/ul

T EHREBE - 232 C

8) HRBY - 15uB/nt/s (EBHRT S JKEME CEERA
(EBNZES : +£20%LH)

0) 5347 - Bk DY R 57 4 —HBMF (LC/MS)
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) RBHB I URHBERETORBY HIRE
BIFEOREBIIHTHEER, REMBBORBREIIBWT 106~111 %, £ERT
BEORBBRIKICHBNT 49~103 ¥ TH-o/k. BEBLOELRERRERZ, EREDCHIHD
BRENZENS, BEANOBTAEX SN, BEREOCREHICIREEOTIFE (K

MEFEH) ZRANWE.

) ERFEOHRIZISEFRE
LM ERBEEWE ErC50(0-72h) : 0. 158 meg/L (95%fE#XA : 0. 152~0. 164 me/L)

BAREEEWE NOECr (0-72h) 0. 0331 me/L

3) ERMBTEROARIZLSBERE
FHERMEFRE EbC50(0-72h) : 0. 0663 me/L (95%{EFXHA] : 0. 0500~0. 0880 me/L)

BAMEEME NOECD (0-72D) : 0. 0331 mg/L

4) BB OB ERE
RERTHOBEMET COMREEBERORR, 2BERICBNT, MBEBOZEL

(N8, R BAT) PHRELEBEDLSNIT, Ik, SRRXEOEEDRM T,
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EBRYREIHBYR G, SHAFNCEBRYERERMEE (RERMNF . mE& B A
KERELx. BBRTE, RELEERYEORABNARY MLERIELEZ. "RENEA
R PVEHBHEBHRICRELARY ML E—FBLEIENS, BRMERREPIZET
ot CHE L. RABRANRT MV EMRER - 1R,

((B) 77— TEBRRNADIESHERE - Nicolet AVATAR 320 &
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2 #EAY

)38 . HRRER

U ¥4 . Psevdokirchneriella subcapitata

3 BB + ATCC22662

H AF % :  American Type Culture Collection

5 AFH 19966 R20H

§) AFROE®E : GorhamifibZz A WEERICHAEE, THN W6s A) ITHERE
& LSt R, |

NRSEORRE . EHN WerAfE) CEESHE (EJDLBIVTL, WHERR
L BEEEERRETY, #EEYOBRRMEERANTVS, 1996 £
11 BLARR® 72 B5R 50% £ RMEEME (EbC50) 12, LIFOED THD.
i + E¥R{EE = 0.430 = 0.0698 me/L, n=17
(B/ME ~ BKE = 0285 ~ 0.543 me/L)
8) B3 . ATISAEMART ; 200546107 14H~20054£10R 188
IO, ERIINERELE. (RELHEIERIFER

3 REAE
ARBIT TFRAEPESCEIBROFEODVWTERERHERR, =208
ik ERBRR UAEAEERR>] (FERFREE 1121002 5, T 15-11-13 HEE 2
B, BRORS 031121002 5, 2003) (AT, LEEFARTAESA 2 EHTD) IKHE
MUTERL.
REABBIVEOMOBER, HEXSUTHELLDOZERALE. iz, 8RO
EELEERET T 7.

3.1 REBEd
DEEAFR AR (BBR) . EESE#% (100rmm)

) REHWE . T2RER

DEBEE 100 L/AS

1) EK . BER/MER, 35E/REX

D MMRElE ¢ AUBRLESE 5x10° cells/ul

6) RBRIBE 2322 T

T) FHA  TSuB/mY/s (BERRT I AIREML) CTEERE

(EBANTE : £20%L4R)
8) pH . RBREOpHBELL
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3.2 i

MEERIVEREDIMLBETA A F IS4 <ERERBFRR> IRINTL
DHBIE M ERBRE (0. 22un) BAVE. ARREMTERRH - 21577,

33 HREBBIUVERERHREES

1) R A 2R

2 mEERERER
3 HFETRE

4) BITEr EEEiE
DRI FEEEBRABHK
6) p HEt
) R
8) RFE
N ETFEF

: 300 WENSAB=AT7S AT (JFKIE) (EXHEOVIX

1ft)

. RERBIEPRSE  AGP- 150RLEY
: =3>% ECLIPSE TE300%Y
T ARAu AR (DA-500E

PAAYIAE N

c HEEHTHERE IN-40VE
: Tasco Japan B TNA-120&
: Apogee®! QMSSEY

: AMS—8 AGZ04%Y

AbS—H AEI63%Y
A+S—8 AB204-SH
AMS—8 PBI00IEY
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3.4 HBRBEORTE
HREEID, YUEBRYHEOBHIIWT EMAEI000 ng/l (MHEREB) Oy, &
BREBBRED 100 ng/LUATFEL, UTORIIFRT FREER (£18) #RIEDE, F&
BREZROLIITREL:.
2B, FTRERCBLWTHRDEORER VA OGNS, JOERERELTA, &
BEOHVEONRENIENG, BEANOBITHEZI SN,

EHBRE REM  HEX,
0. 0200, 0. 0340, 0.0590, 0.100, 0.170, 0.300 mg/L

/N = AL N

FRABER
No. |

ap  GRXICHTD (EMEAER TIRWERSTER
TISEEOEER (REMicds _ (REBCHTIHE, %)

(ng/L) (%) 5&, %) WEENE  WEENE
SRR — - - -
0. 00800 2 104 10 124
0. 00900 0 - - .
0. 0100 ] 112 35 104
0. 0150 7 - - —
0. 0200 2 109 10 115
No. 2

g SEXCHTS REESEER W TIRHESSER
TIRMBEORER (REMiond s (REBINTIHE, %)

(me/L) (%) A, %) EEENE  SSRIE
HER - — - —
0. 0150 31 - = -
0. 0200 739 102 7 ~
0. 0300 30 100 61 —
0. 0400 34 - - =
0. 200 07 - - =
0. 300 9 - - =
0. 400 99 108 101 —
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3.5 HEBEORSE
RBEOBEFEEMEER - 3IRT. #RERIEROBE L, 28, BEITAVE
& FEHRIIARRBL =,
BB ORBRRONBERRELICR L.

3.6 HBEBIURBREERROMN
B RAMAEE, BIRAY, ASERMIBIBIURTEIL, 2HBREOBRBRBRIBIGARIERRTO
BRYBEREY, BEEAIDIRIS T —BESH (LC/MS) IKEDBHLE.
REREMICE, SRBESI, 2TORBRABLVHRKE—FETDOERRL TRAL
FbDESEREE LR, RERMKM, SHENEBLIURERTRICE, 3EBREEIC, 2
TORBBRLVRRBERERE—EETOERL TEAL, BEREZLL8E Q000 rpe, 10
4R BOLBAIBESTEBEL .
HHEAEER 4177,

3.7 BREBRBIE
%%ibtﬁﬁ@ﬁﬁﬁ%,ﬁ?ﬁﬁ%ﬁ(m#WDS&Uﬂ%ﬁﬁﬁtﬁﬁﬁ?ﬁﬁ

L, RBHEDORBBEN 5x10° cells/l &B2X 1, MBREO—ERERBKOA
ST BEITEmML 7.

SHBARE 13+] COEREBICRE (55 ARERCHENS LV LEE, 2hr &
IBERE) LRBREHHAL, 24, 48 BLU 72 BEAKICMMREENE L, MEREIE
RRASEXDREBRIEER 100l (72 BT 0.5 ol) 2ERL, BT mam
(T r) 000l (72 BETIE 9.5 nl) SBE LA, TSR DaELE.
RREEETOREICOWT, REMHE 0, 24 BIU 48 BAICK, ARICK2BEE
®mE, FABERTRICE ARCXI2ERBEBIUSEME T TOMRBERR 2T,
BRBE I3 RBEHBORBRESIURER THORRISRRO D HERE L.
SBEBEREODHIE, FERBRORBARIEIOTFHEBORBRKIIDOWTHEL, KT
BOpHIE, SHRBRORBRAROSS 1458 (1) ORBRBERCOVWTHELE. &
TR, BEEENORE, BEXBRERIUEEREDE<ELHIAITNELE.

_14_



3.8 WROEM
1) & & HB#
BRBXKOMBEREDOTHEEZRMICHL Ty FLERHEREER L.

DEERBERORH
TROKE EEEBIUVERRE CTEREFFRZEHLE.

QEEFEEOE (FEE) X34 EHEEE (1)
FEEEL TWAERTOARERECERENSEHDEEEE (1) 2ROXLVEH
L7z,

_InN,-InN,
i=n t —t

n !

T,
Ui, EEEE
N;: t ,FROERMBE (cells/ml)
[BAEBRBEEE (t,) OHBBEIDWTHREBEEA D]
N,: t,FOERHRBE (cells/ml)
t,: REMBE | DB ICHEREZ BIE L RRE
t,: REAKE N EEHICHIEEREZ RE L RE

£
.

FHOEREE (1) JDVBRERKBITE2IYEEFEDOETESR (1,) 2ROR
IWEDEHLE,

1, =100
K

Z LT,

i BEOFHEREE
w BREXKBISEHERERE

QBB TOEBOLE (i) TI5EEBEE (1))
AEHBTORE (A) BRRORIZLDERLE,

4+ N, -2N
2

NNy N 4N, -2 N

A 5 : 5 Cx(t, =)+ +—2 Lx (1, -1,,)
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ZIT,

A AERHETOER

N, : RBHBROREHRRE (cells/ml)

N,: t BRORHMERE (cells/nl)

N,: t,FOZRrBE (cells/nl)

t,: RERBRENICHERREZRIE L R
t,: RERBEN ERICHBREZRE L ZHH

SEHBTOER (A) LNEBERICBIZEEOHEESE (1) #RORITLD
Bl

I,= A‘A_A' x 100

£

ZIT,
A, MBREOEFEB T OHEH
A BRERIZEBIT SRR T OEE

JEERERHICAVDIERYMEBEORE
4), 5 DECSOBRINECOFHICAWSHBRHHEBEIX, MEEOFLSE BHINEF

B &Lk,

(BrFINE ¥13)

—_ ConcA, — ConcB,
" " In(Conc4,) —In(ConcB,)

—C=mcl +mey 4+ mic,

n

e, : ERBHMOTHRERE
(ComcA, & ConcB, A U{ED B &1 Concd, )

ConcA,: nfifSIDM¥D ORTERE
(RBBIRRE - AR EBIA0, (SRR ORIERE)
ConcB,: nHifSIORHLLOBIETERE
(BB, BRI T IEBR TIOMTRE)

NC : FHPUERE
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1) FEEEBERE (E50) 0FH
) TEHLAEEESIUHBEKRICL3ERMAER (1, EBLUI],E) ZRAWT, U
TOFETHEERBERE (E50) ZRELL.

ERBEXKIIBITHMHFR | = 50% < 50%
g%—iﬁﬁﬁ%%ﬂﬁ@ BEEY D, T
(Frtfsgic 7oy )

S AEERHE DT | BT oREGAE
ECH0DRIET ¥ @it DR 51D AEANTES | BT 5.

BRSE (BA—RE) BEL,
BER 50% & R A b EH,
SRR 95 O¢R MK A B,

1 & bDRDES : ErCs0 (0-72h)

ECS0DZRET I, L )RS : EbCS0 (0-T20)

S EAKEZERE (NOEC)

BXEZEME (NOEC) 1, HEZEICLDRDEEEIE NECr (0-72h) , EMEEICKD
Kd7=E &3 NOECh (0-72h) & U7,

FHENOEHIIL, Bartlett OBLHBIRE (2=0.01) 2TWEIEEEHER, —T
DB (1-way ANOVA, «=0.05) BLIF DunnettDEELLBBRE (a=0. 05, WHD
o, TORE, MBREEBLTEEEVSEDSNBVERERSREENECE Lz,

Pl O#EHEAT 121X Yukns V7 by x 7 Statlight T44 BB  (Yukos Corp., X
) AW,
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4 HEBIUVEER
4] BREMOBENICEEZRELLLEDNIRAER

ZUG BRI NO.

42 BREBIURRBERFTORBYHBE
REBIBIORRIK, REMK M, 418 BHEBIURERTROBBERETOBERY

HERESAE L., TOKRE Table 112, RFMZI OV N5 LENERE -4 1TRT.

ERSEBESTORE, BEMORTEIIT 28813, RERBEORBEIBNT
106~111 %, REXRTROBREEHEIIBNT 49~103 XTholk. BERPOEAARE
12, {EBEOHNBLVRENTI LIS, BENDOBITEELLNE.

4.3 4 g
BEU S OMERE% Table 2, HEROEREES Table 3 BLUEEM#E E Figure

1 RT,

MNEEICHHMERERR T2 BEOERTEY 420 £8mL, Tk, HRETBITSE
DELMIOAEEEOEHREBLIUVERIOA REEOEHAKE, ThEN 16%, 35%
BHAD T ERARL, BRBLH CAR%ERM) TTEERERERLE. EREROMEE
EIZREORINE &BIC (AREKFENID) BOT HHASHLNL.

44 ERAREFBE (E50) BIUBKEXERE NECQ
WERICBITEERMAFRE Table 417, FRERHFRE (B0 BLIURKERER

B (NOEC) Z Table 5 ic, @E—MHERMEZE Figure 2 BLY Figure 3 12, EC50 BIU
NOEC 0B HI&R (R LS NESE, AHE, AACAVWERER BRE) BXTE
OHHER) 2HBEE - 5icRT. 8o/ ECH BLUNIEC 2L FITRT.

) EEFEOHRICLHEFRE
ErC50 (0-72h) : 0. 158 me/L (95%{S#RM : 0. 152~0. 164 ng/L)

NOECr (0-72h) : 0. 0331 mg/L
2) AEHSTHEOLEII X SHEEFRE

EbC50 (0-72h) : 0. 0663 mg/L (35%fEFEXF : 0. 0500~0. 0830 mg/L)
NOECH (0-72R) : 0. 0331 mg/L
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45 BERREEARE, SREBIVRRERKODH, RBROIE
EENMPOBERBEENEIE (BB, RENHE, EER % Table 617, £HHRE
BORBREBLUVRERTROBRBRISHRO D HE Table 7TIIRT,
HEERBREBNORER, BEFEHE (23+21C) NTH-o%k. pHIZ, REEAKE 8 0~
8.2, REKRTHRS0~0.8Th-oXk.
¥/, AEBORREONES Table 8 IZRT. 2TORBRRIZBWNT, TABNWHA, #
BME, nBY, HReEIREDSNT, ARREETH L.

46 BEHOBRER
RBRERXEORRR LIEHERORE, 2RERTHEEEL EBIRBENENTS

AR RAENoF gl
BERTHOBRBTTOMBEEREORE, 2BRERIIBVLT, MiEEEOE{L (X
%, WE, IS SHEEsRBEnonY, ik, MEREOMEDRRM.

ook
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Table 1 Measured Concentration of the Test Substance in Test Cultures

Nomina]_ Measured Concentratiqn (mg/L) M?:I:CEMHS;?;?
Concentration (Percent of Nominal) (Pexcent of Nominal)
(mg/L) 0 Hour 24 Hour 48 Hours 72 Hours (mg/L)
Control <0.0003 <0.0003 <0.0003 <0.0003 o
0.0200 0.0218 0.0209 0.0185 0.0098 0.0182
(109) (105) (93) (49 (91)
0.0340 0.0370 0.0373 0.0346 0.0195 0.0331
(109) (110) (102) (57 (97)
0.0590 0.0623 0.0623 0.0604 0.0448 0.0586
(106) (106) (102) (76) 99)
0.100 0.111 0.107 0.109 0.0593 0.107
@iin (107) (109) (99) 107)
0.170 0.184 0.175 0.183 0.172 0.179
(108) (103) (108) (101) (105)
0.300 0.328 0.313 0.317 0310 0.316
(109) (104) (106) (103) (105)

a : time weighted mean
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Table 2 Cell Densities of Pseudokirchneriella subcapitata during the 72-Hour Exposure

Nominal Concentration Vessel
[Mean® Measured Conc.] No

Cell Densities (cells/mL)

(mg/L) 0 Hour* 24 Hours 48 Hours 72 Hours
1 5000 35500 287800 2279700
2 5000 36400 279800 1939700
3 5000 31300 268800 1799700
Control 4 5000 36800 299800 2339700
5 5000 33800 283800 2059700
6 5000 35200 306800 2169700
Average 5000 34800 287800 2098000
SD 0 2000 13300 206000
1 5000 33700 314800 2259700
0.0200 2 5000 34600 307800 2399700
[0.0182] 3 5000 34800 310800 2099700
Average 5000 34400 311100 2253000
SD 0 600 3500 150100
1 5000 30600 268800 2199700
0.0340 2 5000 32600 246800 1889700
{0.0331] 3 5000 30100 278800 2159700
Average 5000 31100 264800 2083000
SD 0 1300 16400 168600
1 5000 22800 181800 1329700
0.0590 2 5000 24200 162800 1199700
[0.0586] 3 5000 25100 184800 1299700
Average 5000 24000 176500 1276400
SD 0 1200 11900 68100
1 5000 17900 72000 303700
0.100 2 5000 16200 59400 245700
[0.107] 3 5000 18500 67800 287700
Average 5000 17500 66400 279000
SD 0 1200 6400 30000
i 5000 11800 31500 101700
0.170 2 5000 12200 25700 64600
[0.179)] 3 5000 11600 25000 63300
Average 5000 11900 27400 76500
SD 0 300 3600 21800
1 5000 10600 20100 47800
0.300 2 5000 10400 15300 30900
[0.316] 3 5000 10400 16100 29700
Average 5000 10500 17200 36100
SD 0 100 2600 10100

a :time weighted mean
SD : Standard deviation
* :Nominal initial densities
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Table 3 Growth Rate of Control

Growth Rate
Vessel No. | 1(024h) | 1(24-48h) | 1(48-72h)
1 0.0817 00872 | 0.0862
2 0.0827 0.0850 0.0807
3 0.0764 0.0896 0.0792
4 0.0832 0.0874 0.0856
3 0.0796 0.0887 0.0826
6 0.0813 0.0902 0.0815 | Average | SD | CV(%)
Average 0.0808 0.0880 0.0826 0.0838 0.0037 4.4
SD 0.0025 0.0019 0.0028
CV(%) 3.1 2.2 3.4

SD: Standard deviation
CV: Coefficient of variation
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Table 4 Growth Inhibition (%) of Pseudokirchneriella subcapitata
. . Area under
Nominal Concentration Growth Rate
the growth curves
[Mean® Measured Conc.] Rate Inhibition(%) ' Area Inhibition(%)
(mg/L) Vessel No. | 1{0-72h) I ,(0-72h) A(0-72h) I A(0-72h)
1 0.0850 34816000
2 0.0828 30565000
3 0.0817 28499000
Control 4 0.0854 35855000
5 0.0836 32039000
6 0.0843 33944000
Average 0.0838 - 32626000 -
SD 0.0014 2778000
1 0.0849 35180000
0.0200 2 0.0857 36714000
[0.0182] 3 0.0839 33191000
Average 0.0848 -1.2 35028000 -1.4
sD 0.0009 1766000
1 0.0845 33282000
0.0340 2 0.0824 29082000
[0.0331] 3 0.0843 33030000
Average 0.0837 0.1 31798000 25
sD 0.0012 2355000
1 0.0775 20567000
0.0590 2 0.0761 18584000
[0.0586] 3 0.0772 20334000
Average 0.0769 8.2%+ 19828000 39.2%+
SD 0.0007 1084000
1 0.0570 5502000
0.100 2 0.0541 4463000
[0.107] 3 0.0563 5224000
Average 0.0558 33.4% 5063000 84 5%+
D 0.0015 538000
| 0.0418 1960000
0.170 2 0.0355 1385000
[0.179] 3 0.0353 1338000
Average 0.0375 55.3%* 1561000 95.2%*
sD 0.0037 346000
1 0.0314 1010000
0.300 2 0.0253 688000
[0.316] 3 0.0247 692000
Average 0.0271 67.7%* 797000 07.6%*
SD 0.0037 185000

a time weighted mean
*]  Values are the growth inhibition (%) relative to the control.
SD Standard deviation
* Indicates a significant difference (@=0.05) from the control. (There was no sign in this test.)
*+  Indicates a significant difference (@=0.01} from the control.
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Table 5 C alculated EC50 and NOEC

Based on I, (0-72h) value (Growth rates)

95-Percent
ErC50 (0-72h) ot NOECr (0-72h)
(me/L) Py (mlL)
0.158" 0.152-0.164 0.0331

Based on Is (0-72h) value (Areas under growth curve)

95-Percent
EbCféglg(/(;:;%) Confidence Limits NOE((;;D g/(f)—?Zh)
(mg/L)
0.0663 2 0.0500-0.08 80 0.0331

The EC50 values and associated 95 % confidence limits were determined by least squares linear
regression analysis of the logarithm of test concentratior: against the growth inhibition (%) relative to

the control.

*] wsing the measured concentrations of 0.0586, 0.107 and 0.179 mg/L in the regression

analysis
*2 wsing the measured concentrations of 0.033 1, 0.0586 and 0.107 mg/L in the regression

analysis

The NOEC values were determined by an analysis of variance (ANOVA), Dunnett test, subseq uent
to Bartlett test for homogeneity of variances. Statistical analyses were performed using Yukms Statlight

#4 software (Yukms Corp., Tokyo) and all tests of significance were at @=0.05, except Bartlett test,
which was at @ =0.01.
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Table 6 Temperature, Light Intensity and Revolutions in the Incubation Chamber

Exposure Period Temperature Light Intensity Revolutions
(Hours) () (L E/m’fs) (rpm)
0 222 75-78 100
24 22.7 75-78 100
48 225 74-78 100
72 23.0 72-76 100
Table 7 pH Values of Test Cultures
Nominal Concentration pH
[Mean® Measured Conc.]
0 Hour 72 Hours (Vessel No)
(mg/L)
Control 8.0 9.0 (I
0.0200 [0.0182] 8.1 9.8 (1)
0.0340 [0.0331] 3.1 9.4 (N
0.0590 {0.0586] 8.1 9.1 ¢}
0.100 [0.107] 8.1 8.2 (1)
0.170 [0.179] 8.2 8.1 (1)
0.300 [0.316] 8.1 8.0 M

a : time weighted mean

Table § Appearance of Test Solutions after Preparation
Nominal Concentration
[Mean® Measured Conc.} Suspended  Flozting Precipitation Oily Color
solids solids Substances
(mg/L)
Control none none ncne none c-
0.0200 [0.01 82] none none none none c-
0.0340 [0.0331] nene none none none c-
0.0590 [0.0586] none none nong none c-
0.100 [0.107] none none none none c-
0.170 [0.179] none none none none c-
0.300 [0.316] none none none none ¢

a ; time weighted mean
c- : colorless
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Figure 1

Algal Growth Curve of Pseudokirchneriella subcapitata

(Mean cell counts vs time during the 72-hour exposure)

1.0E+07
[ | —e— Control
— —a— 0.0200 mg/L
| --.p-- 0.0340 mg/L
—a— 0.0590 mg/L b
1 ---a-- 0.100 mgl
—+— 0.170 mg/L /
1.0E+06 —&— 0.300 mglL 7
£
& 1.0E+05
3
1.0E+04
1.0E+03 4 :
0 24 48 72
Time (hr)

Values in legend are given in the nominal concentration.
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Figure 2 Concentration-Inhibition Curve Based on 1, values Calculated from the Growth Rates
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Figure 3 Concentration-Inhibition Curve Baséd on I, Values Calculated from the Area under the

Growth Curves
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Figure A-1-1 Infrared absorption spectrum of the test substance at the start of the study
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Figure A-1-2 Infrared absorption spectrum of the test substance at the end of the study
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Table A-2 Medium

Nutrient salts Concentration (mg/L)
H;BO, 0.185
MnCl,+4H,0 0.415
ZnCl, 0.003
FeCl, 6H,0 0.08
Na,EDTA - 2H,0 0.1
CoCl,*6H,0 0.0015
Na;Mo0Q,'2H,0 0.007
CuCl; 2H,0 0.00001
CaCl,2H,0 18
NH,Cl 15
K,;HPO, 1.6
NaHCO; 50
MgCl, - 6H,0 12
MgSO, - 7H,0 15

pH 8.3
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LB DS

2. % oY
@OREZTEEOROBYERL, R2BRAAKTCERLTEBELTS,

BERAKEEER) . o [ S
BB 2. 300mLE NS AM = .ﬁ.’l?.’:?.@?‘!ﬁ*f!%) ............................
L BRAEX 2 FETEEOE. ARSI .
...... EE’RK“—>_172-

(LI TOREXR LT, B/MMNGRICEHETLD)

REABREE =3, QAT
mg/l (R . mL
X c —— 0
0.0200 Conc.1 — 2.0000
0.0340 Conc.2 _— 3.4000
0.0590 Conc.3 — 5.9000
0.1000 Conc.4 — 10.0000
0.1700 Cone.5 — 17.0000
0.3000 Conc.6 — 30.0000
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1 ®EEE7o~ v 74 —RESH (LC/MS) PESRE

(%8E)

BEEEI DY NS OBERSTE Agilent 1100 2¢ Nod

77— AF—3<,3 > :Agilent 11003)-3 7347-v32 (Windows NI)

BEEEk s o~ k57 (HPLC) : Agilent Technologies 1100 %¢
FHyY G1379A%
3.3 . i G1312A% (NA{HI&7)
F—=rHF5: G1313AH
HS5hF—T: G1316AH

HERRBEHES: MSD) : G1946DH

(&#)

JHPLC &ef#t]
A5 Shiseido® CAPCELL PAK C18 AQ 5um 3. Omn i.d X150mm

ASLFA—T 0 50T
BRI . A 018 ¥ BEK'EEH
B#E . 33)-H

0.00 min AME 97%, B 3%
6.00 min AWK T7%, BHE 23%
7.00 min AR T7%, BE 23%

AEEAE: 80 nl

FEE : 0.4 mL/min

IMSD £

Ionization: Electrospray

Fragmentor : 75Y

Nebulizer : N, (30psi)

Drying gas : N, (10L/min, 300C)

Mode : Negative

SIM (Selected Jon Monitoring) &4 :
Quant ion n/z 93. 20 & m/z 95 2007TIC

£ ]IS KO587 A4 /L — RDK
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2 RER

fEEETF A RHA RS54 R ERY, 0, 0.005~0. 100 ng/LOFEEREREZRE L.
EEBRHKOSHEZUTOLIRTo 2, REICEE (ng/l) &, SHIIE— V7 EE
(count) 2& 0, REKEFRLE. RERORN_FZEICL2ERERIOMERAIKI
1L 00 RIFTH o7, HERLZREEE Figure A-4-1IZRT,

BAETAH 1. Sml BRI
I
LC/MS#E

3 BHRA

BAREY—7EHE% 1000 countiZBEL, ZHIMET 2RI BERET
DR WE 0. 0003 ng/LERBRF L.

4 HBEBIUVEHBERBOSHLE
1) ZBEBIURBERRELTOLI S L, RENRZIOT T T L% Figure
A-4-2 (), @, &, ©, 9, (10, 4D, (1JIZRT,

TR

| GREAKACEEFR)
1. 5ml HREX

|

L C/MS#iE

t BHBREIC, 2TORBESIVEREIMIIHRIERERE—FTET DR
BLTERELE., EEESEBI I NEohE & L. REMN, 488
BRIUBERTEIR, ZhzE008 (3000 rpn, 105R, EBE:HUT
Ml CRERY L, BEZHBELELEBEIERZWHEBE L.

3 BREBEHEBIZLOIDODVWTREFRRLE.

2) B¥EREE (2 RER CABRCHFLE. KEMNBI DY NS5 L% Figure A-4-
2 (), @, O, BKFRT,

3) ERBEOERYEBEL, SOMRCRE L EERROE-VEHZRAVT, —&
REECIDERL
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Figure A-4-1

Calibration curve

No. Concentration Peak Area
{mg/L) {count)
1 0.000 0
2 0.005 17301
3 0.010 37448
4 0.020 71531
5 0.050 185195
6 0.100 371752
Y=13,710,292X
r=1.00
450000.0
400000.0 + .
>
350000.0 | .
£ 300000.0 |
Q
% 250000.0 | -
§ 200000.0 | .
-~ .
g 150000.0 } :
[« W
100000.0 | o
-
50000.0 |
0.0 o2 1 1
0 0.05 0.1 0.15
Concentration (mg/L)
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Figure A-4.2 Representative chromatograms
(1) Standard 0.02 mg/L ; 0 Hour
Injection Date : Tue, 18. Oct. 200§ Seq Line H 5
Study No. : AD50073 Location Vial 11
Test Substance : CAA Inj. No. 1
Sample Name : STD 0.02mg/L K Inj. Vol, 80 pl
Acg. Method : CAR.M
Acq Operator 3 -
MSD1 TIC, MS File (CAADS1MBOS.D)  APHES, Neg, SIM, Frag: 75
70000
S0000
50000
o
40000 -]
L]
30000
20000
10000
0
Z i 8 i
Area Percent Report
B ;_ Meas., Ret. Peak T Width Area Height Area %
1 5.439 MM 0.240 121582 8d42 100.0
Total 121552 8442
=¥ Fnd of Report *** o
(2) Standard 0.05 mg/L ; 0 Hour
Injection Date : Tue, 18. Oct. 2005 Seq Lire : 9
Study No. : ADS0073 Location H Vvial 12
Test Substance : CAA Inj. Ne. 1
Sample Name : STD 0.05mg/L K Inj. Vol. 80 ul
Acqg. Method ;: CAA.N
Acq Operator
MSOH TIC, NS File (CAADS101800.0)  APHES, Neg, SIM, Flag: 75
70000
60000 -]
3 3
5moo- 3
40000 3
30000 4
20000 -
10000
:
a T T T T
r 4 B
Ares Percent Report
L Meas. Ret. Peak T Width Area Height Area %
1 5.454 Mo 0.242 307655 21186 100.0
Tetal 307655 21186

*** Fnd of Report ***
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Figure A-4-2 Continued
(3) Control ; 0 Hour

Injection Date : Tue, 18. Oct. 2005 Seq Line H 6
Study No. : RO50073 Location H vial 1
Test Substance : CAA Inj. Ne. H 1
Sample Name : ALOHC Inj. Vol. 80 nl
Acqg. Methoed : CAMM
Acq Operator :
MSD1 TIC, MS File (CAADS101806.0)  APLES, Neg, SIM, Frag: 75
70000
GOO00
50000
40000
30000
20000
10000
[ . r T r . r , . .
4
Area Percent Report
i Meas. Ret. Peak T Width Area Height Area ¥
Total:
*sv pnd of Report ***
(4) 0.0200 mg/L nominal ; 0 Hour
Injection Date : Tue, 18. Oct. 2005 Seq Line : ?
Study No. : A050073 Location H vial 2
Test Substance : CAA Inj. NWo. : 1
Sample Name : ALDHC1 Inj. Vel. : 80 nl
Acqg. Methed : CAAM
Acg Operator H
MSD1 TIC, MS Fie {CAADS101507.0)  APLES, Neg. SIM, Frag: 75
70000
60000
50000
[ 3
40000 2
w
30000
20000
10000
[ . v T - - v ; . . . v
2 mif]
Area Pexcent Report
4 Meas. Ret. Peak T Width Area Height Area %
1 5.463 MM 0.232 132624 4546 100.0
Total: ‘ 132624 9546

*** End of Report ***

_41_



Figure A-4-2

Continued

(5) 0.0590 mg/L nominal ; 0 Hour

Injecction Date : Tue, 18. Oct. 200% Seq Line B 10
Study No. : ADS50073 Locat don Vial 4
Test Substance : CAA Inj. Mo, 1
Sampl e Name : ALOHC2 Inj. Wol. 80 nl
Acq. Methed : CARA.M
Acqg Operator H .
WMSDT TIC, MS Fle (CAMDST01810.D)  APLES, Neg, SIM, Frag: 75
TO00
§0000 o
-
-]
50000
40000
30000
20000
100000
0 T 1 T T v
2 A ]
Area Percent Report
] Meas. Ret. Peak T Width Area Height Area %
1 5.452 MM 0.23% 33450 26767 100.0
Total: 383450 26767
**+ Pnd of Report ***
(6) 0.300 mg/L nominal ; 0 Hour
Inject-icn Date : Tue, 18. Oct. 2005 Seq Lime 14
Study No. 1 AGS0073 Location vial 7
Test Substance : CAA Inj. No. 1
Samplex Name : ALOBCE Inj. vel. 80 pl
Acg. Method : CAA.M
Acyg Opmerator : -
- T MSD1 TIC, MS Fie (CAAVS101014.0)  APLES, Nog, SIM, Frag: 75
00 00
0000 b3
-~
w
50000
40000
krelisd
200000
10000
0 T T T T
2 4 6
Area Percent Report
13 Meas, Ret, Peak T Width Ared Height Area &
1 5.468 MM 0.247 403309 27254 100.0
Total 403309 27254

*** End of Report ***
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Figure A-4-2 Continued

(7) Standard 0.02 mg/L ; 72 Hours

Injection bate : Fri, 21. Oct. 2005 Leq Line : [
Study No. : AD50073 Location : vial 11
Test Substance : CAR Inj. No. ; 1
Sample Nane : STD 0.02mg/L K Inj. Vol. 80 pl
Acg. Method : CRA.M

Acqg Operator

WSD1 TIC, MS Fiie (CARDS10E117.0]  APFES, Nep, SIM, Frog: 76

# Meas. Ret. Peak T Width Area Height Area %
1 5.485 MM 0.211 89447 7051 100.0
Total: 85447 7051

*++ End of Report ***

(8) Standard 0.05 mg/L. ; 72 Hours

Injection Date : Fri, 21. Oct. 2005 Seq Line . 3
Study No. = A050073 Location : Vial 12
Test Substance : Cha Inj. No. H 1
Sample Name : STD 0.05mg/L K Inj. Vol. : 80 1
Acg. Method ; CAAM

Acq Operator H

B NSO1 TIC, MS File ([CARDS102114.0)  APHES, Neg. SIM, Frag: 75

3 Meas. Ret. Peak T Width Area Height Area ¥
1 5.478 MM 0.228 219672 16091 100.0
Total 21%672 16091
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Figure A-4-2 Continued
(9} Control ; 72 Hours
Injectio;‘nate : Pri, 21, Ock. 2005 Seqg Line 1
Study No. + A050073 location vial 1
Test Substance : CAA Inj. No. 1
Sample Name : AL72HC Inj. Vol. 80 nl
Acqg. Methed : CAMAM

Acq Operator

MSD1 TIC, MG Fie {CAADS102102) APHES, Neg. SIM, Frag 15

Area Pexr-cent Report

# Meas. Ret. Peak T Width Area Reight Area %
Total
*+» End of Report *=*
(30) 0.0200 mg/L nominal ; 72 Howurs
Injection Date : Pri, 21. Oct. 2005 " Seq Line 2
Study No. : AOSD073 Lacation Vial 2
Test Substance : CAR Inj. Nao. 1
Sample Name : AL72EC1 Inj. Vol. 80 nl
Acqg. Methed : CAA.M
Acg Cperator : -
MSD1 TIC, MS Flie (CAAIS102702.0)  APLES, Neg, SiM, Frag: 75
70000
BO00G
50000
40000
wy
20000
10000
0 T T - T
2 4 ]
Area Percent Report
] Meas. Ret. Peak T Width Area Height Area §
1 5.480 MM 0.202 43742 3614 100.0
Total 43742 3614

*** End of Report **¥
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Figure A-4-2

Continued

(11) 0.0590 mg/L nominal ; 72 Hours

Injection Date : Fri, 21. Oct, 2005 Seq Line : 5
Study No. : AD50073 Location : Vial 4
Test Substance : CAA Inj. No. : 1
Sample Name : ALIZHC3 Inj. Vol. : 80 ul
Acg. Method : CAAM
Acqg Operator ey ]
[ MSD1 TIC, MS Fie ([CAA5102106.0) APHES, Neg. SIM, Frag: 75
70000
6OGO
50000
o
g
40000 v
30000
20000
10000
0 . y . . . . r . r r .
2 4 i}
Area Percent Report
] Meag. Ret. Peak T Width Area Height Area %
1 5.472 MM 0.228 187037 14406 100.0
Total: 157037 14406
*** End of Report **v
(12) 0.300 mg/L nominal ; 72 Hours
Injection Date : Fri, 21. Oct. 2005 Seq Line : 9
Study No. : RO50073 Location H vial 7
Test Substance : CARA : Inj. No. : 1
Sample Name : ALT2HCE Inj. Vel. : 80 ul
Acg. Method : CAAM
Acq Operator B -
MEDA TIC, MS File (CAAOS102110.0)  APLES, Neg, SIM, Frag: 75
70000
S0000
50000 N
-,
w3
40000
20000
20000
10000
0 r . v T . . .
4 [} ot
Area Percent Report
] Meas. Ret. Peak T Width Area Height hrea %
1 5.452 MM 0.234 272639 19401 100.9
Total: 272639 19401
- = S —x ——

*** End of Report ***
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Table A-5-1 Caiculation of the EC50
(1) ErC50 (0-72h)

E#REMSH (ECSHEORH)

B (mg/L) THEE (%)
X log(x) y
0.0586 2.84 8.2
0.107 -2.23 334
0.179 -1.72 55.3
... ECqy L OS%EERE HAL
0.158 0.152 ~ 0.164 (mg/L)
SRS AT
Factor SS DF v F-ratio 110.05,1,12)
Between 1110.99 1 111099  43404.60 161.45
Within 0.03 1 0.03
Total 1111.02 2
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Table A-5-1 Continued
(2) EbC50 (0-72h)

ERERST (E CSOEORH)

BB (my/LL) FRE R (%)
X log(x) ¥
0.0331 -3.4] 2.5
0.0586 -2.84 392
0.107 -2.23 84.5
| ECw | SWEBERM i M
0.0663 0.0500 ~ 0.0880 (mg/L)
pol g il
Factor SS DF A\ F-ratio 110.05,11,£2)
Between 3367.41 1 3367.41 487.13 161.45
Within 6.91 1 6.91
Total 3374.33 2
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Table A-5-2

Calculation of the NOEC
(1) NOECr (0-72h)
Input Data Table
control Cone.i Conc.2 Conc.3 Conc.4 Conc.5 Conc.6
Groupl Group2 Group3 Group4 Group5 Groupé Group?
0.0850 0.0849 00845 0.0773 0.05°H 70478 00314
0.0828 0.0857 0.0824 0.0761 0.054] 0.0355 0.0253
0.0817 0.0839 0.0843 0.0772 0.0563 0.0353 0.0247
00854 * L * » L *
0‘0836 L] L4 * * * [ ]
0_0843 x » * * » -
Group Samples Mean SE SD. Variance
1 [ 0.0838 0.0006 0.0014 0.0000
2 3 0.0848 0.0005 0.0009 0.0000
3 3 0,0837 0.0007 0.0012 0.0000
4 3 00769 0. 0004 0.0007 0.0000
5 3 00558 0.0009 0.0015 0.0000
6 3 0.0375 0.0021 0.0037 0.0000
7 3 0.027] 0.002] 0.0037 0.0000
Method vE Side Stat 0.05 0.01 0.001
Bartlett test 1] 9. 1266 12.5916 <16.8119 22 4571
Method vs Side StaL 0.05 0.01 0.001
1-way ANOVA 0 43B.5615 »2.6987 4.1015 6.5625
Method vs Side Stat. 0.05 0.01 0.001
Dunnett 1vs2 2 0.698] 2.8465 3.6335 855.9900
Dunnett Fvs3 2 0.0450 2.8465 36335 999.9900
Dunnett 1vsd 2 4.6350 >2.8465 »3.6335 099 9900
Dunnett 1vss 2 18.9164 >2.8465 >3.6335 999.9900
Dunnett 1vsé 2 31.25M >2.8465 >3.6335 999.9300
Dhmnnett 1vs? 2 38.2832 =2, 8465 >3.6335 999.9900
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Prob.
0.0000

Prob.
0.9680
1.0000

0.00131259 **
1.376]JE-D & **
1.3761E-06 **
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Table A-5-2

Continued

(2) NOECbD (0-72h)

Input Data Table
contro] Conc.] Conc.2 Conc.3 Conc.4 Conc.5 Conc.6
Group) Group2 Group3 Groupd Group5 Groupb Group7
34816 35180 3328.2 2056.7 550.2 196.0 101.0
3056.5 36714 2908.2 1858.4 446.3 1385 68.8
2849.9 3319.1 3303.0 2033.4 522.4 133.8 69.2
35855 - L] - L ] * L]
32039 Ll * * * [ ] »
3394‘4 * * L] » [ ] ®
Group Samples Mean SE 5.D. Variance
1 6 3,261.9667 113.4076  277.7907 77,167.6867
2 3 35028333 3019826 176.639¢  3),20).3433
3 3 3,175.8000 1359947 2355497 55,483.6800
4 3 1,982.8333 62,5792 108.3903 11,748.4633
5 3 506.3000 31.0548 53,7886 2,893.2100
6 3 156.1000 19.9961 34.6342 1,199.5300
7 3 79.6667 10.6673 18.4763 341.3733
Metbod Vs Side Stat. 0.0500 0.0100 0.0010
Bartlett test 0 15.6544 12.5916 <]6,8119 224577
Method Vs Side Stat, 0.0500 0.0100 0.0010
1-way ANOVA 0 232.1088  »2.6987 4.1015 6.5625
Method ¥s Side Stat. 0.08 0.01 0.001
Dunnen Tvs2 2 1.8260 2.8465 3.6335 9999900
Dunnett w3 2 0.6229 2.8465 3.6335 999.9900
Dunnett lvsd 2 9.6973 >2.8465 >3.6335 999.9900
Dunnett 1vs$s 2 208911 >2.8465 >3,6335 999.9900
Dhmnnett 1vsé 2 23.54560 >2.8465 >3.6335 999.9900
Dumnett 1vs? 2 24,1255 >2 8465 >3.6335 999.9900
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Pnob.

2.445E-15

Prob.
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FBUREACHBH) FA |
W= BILF R 2R
s REBET BRI

fTEE
7 unEiRE OB (Pseudokirchneriella subcapitata) W TH4ARMERR

(HBRER:A050073)

2008% 5A12H
BROEZFE(CFL LR ET RN SRS

#nxaz NN
cesgxirz D

200561 1825RICHELLEE (RESHPOMPEE  #EE 21 5 Teble 2
£8) FEIC, WEOKE (NEHE) ICX2¥EEEMERE (EC50) BLUOBKEFERE

(NOEC) %k $i-mT, LTICHET S,

1. Bl
1) WEEC LA/ ROBHAE
TROFEICE- TINEO LB (NEE) CLAERMAESR (1) 2RHLE,
g (Y) iFkoRicLh BHLE,
Y=N,6-N,
Z T, Y NE .
N, : REMGFORTHIRBE (cells/nl)
N, : t FBEOEHMARE (cells/ml)

W (Y) LOEBRERICBT AROMEESE (1,) 2XRONTLIBHLE.
.
I == f x 100
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I, Y. sEROEHNE
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2.

o) A AERIAERE (EC50) OEE
1) TEHLENERICIZAEMES (1, #) 2HVT, UTOHFETHEEARRER

E (EC50) ##HFE LT,

SERAFRICBITAMEE [ = 50% < 50%

BE-4ARMEERHHED

EY. 13 T B, HET D,

(Batsgic o v b)
. . R AEMEZEASCBWTE | BEINIRESREY

ECS0DRIE ik B DB DAY AV ER | RT3,
BRSOV (R/ADTEEE) 21TV,
FRESR 50% & DA BR T,
AHE/2IR Y 95%IEHE M F E I,

ECRODRTTIE 1, {8 & 9 R®HFSE : EyCs0 (0-72h)

B AEEZERE (NOEC)

5k EE I E (NOEC) %, NOECy (0-72h) ¥ L 7=, NOECy (0-72h) O BEHICT,
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Table 1 Growth Inhibition (%) of Pseudokirchneriella subcapitata

Nominal Concentration Yield
[Mean® Measured Conc.] Yield Inhibition (%)
(mng/L) Vessel No. Y(0-72h) [,(0-72h)
1 2274700
2 1934700
3 1794700
Control 4 2334700
5 2054700
6 2164700
Average 2093000 -
SD 206000
1 2254700
.0200 2 2394700
[0.0182] 3 2094700
Average 2248000 -7.4
sD 150100
1 2194700
0.0340 2 1884700
[0.0331] 3 2154700
Average 2078000 0.7
SD 168600
1 1324700
(.0590 2 1194700
[0.05867 3 1294700
Average 1271400 39.3**
SD 68100
1 298700
0.100 2 240700
[0.107 3 282700
Average 274000 86.9**
SD 30000
1 96700
0.170 2 59600 N
[0.179] 3 58300
Average 71500 06.6%*
sD 21800
1 42800
0.300 2 25900
[0.316] 3 '24700
Average 31100 98.5++
sD 10100
a time weighted mean
*1  Values are the growth inhibition (%) relative to the control.
SD Standard deviation
*  Indicates a significant difference (0=0.05) from the control. (There was no sign in this test.)
*+  Indicates a significant difference (a=0.01) from the control.
++ Statistical comparison test could not be performed for this concentration since data including this

concentration did not show homogeneity of variances. However, it was concluded that this
concentration level showed adverse effect on algal growth judging from Iy values.



Table 2 Calculated EyC50 and NOECy

Based on Iy (0-72h) value (Yield)

EyC50 (0-72h) 93-Percent NOECy (0-72h)
(mg/L) Confidence Limits (ng/L)
{mg/L)

0.0657"" 0.0497-0.0870 0.0331

The EC50 value and associated 95 % confidence limits were determined by least squares linear

regression analysis of the logarithm of test concentration against the growth inhibition (%) relative to
the controi.

*] using the measured concentrations of 0.0331, 0.0586 and 0.107 mg/L in the regression
analysis

The NOEC value was determined by an analysis of variance (ANOVA), Williams test, subsequent to
Rartlett test for homogeneity of variances. Statistical analyses were performed using Yukms Statlight

#4 software (Yukms Corp., Tokyo) and all tests of significance were at a=0.05, except Bartlett test,
which was at ¢=0.01.



Figure 1 Concentration-Inhibition Curve Based on I, Values Calculated from the Yield
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Table 3  Calculation of the EyC50 (0-72h)

EREESH (E CSoEnEH)

BE (mg/L) FHEZR (%)
X log(x) y
0.0331 -341 0.7
0.0586 -2.84 39.3
0.107 -2.23 86.9
ECs, 95% 15 FH X fH Hifi
0.0657 0.0497 ~ 0.0870 {mg/L)
SRS T
Factor SS DF Vv F-ratio f(0.05,f1,12)
Between 3721.17 1 3721.17 49301 > 161.45
Within 7.55 1 7.55
Total 3728.72 2




Table 4  Calculation of the NOECy (0-72h)

Input Data Table

control Conc.1 Cone.2 Conc.3 Concd Conc.3 Conc.6
Groupl Group2 Group3 Groupd Group3 {Groupb Group?
2274.7 2254.7 2194.7 1324.7 2987 96.7 428
19347 - 2394.7 1884.7 1194.7 2407 59.6 259
1794.7 2094.7 21547 1294.7 2827 583 247
2334.7 3 * & * * L
2054‘7 * * * * * *
2 ] 647 * * * * * ¥
Group Samples Mean S.E. S.D. Variance
1 6 2.093.0333 84,0800 205.9531 42.416.6667
2 3 2.248.0333 86.6667  150.1111 22,533.3333
3 3 2.078.0333 97.353 168.6219 28.433.3333
4 3 1.271.3667 39.2994 68.0686 4,633.3333
3 3 274.0333 17.2948 29,9553 897.3333
6 3 71.3333 12.5889 21.8047 473.4433
7 3 31.1333 3.8436 10.1214 102.4433
Method vs Side Stat, 0.05 0.01 0.001 Prob.
Bartlett test 0 18.5235 12.5916 >16.8119 22.4577 0.00504888
L ARMEARD LI DAL E RO HDConc 65 RV TLATOREEAT)
Method Vs Side Stat. 0.035 0.01 0.001 Prob.
Bartlett test 0 11.1933 11.0705 <15.0863 20,5152 0.0477
Method v§ Side Stat. 0.03 0.01 0.001 Prob.
I-way ANOVA 0 142.8033 >2.9013 4.5356 7.5674 1.3481E-10
Method vs Side Stat. 0.05 0.01 0.001 Prob.
Williams(1971,1972,1977} 1vs2 2 0 2.1510 2.9470 9999900  999.9900
Williams(1971,1972.197T) 1vs3 2 0.6067 2.2050 3.0030  999.9900  $99.9900
Williams(1971,1972,1977) lvsd 2 7.9476 >2.2290 >3.0190 999.9900  $99.9900 **
Williams(1971,1972,1977) 1vs3 2 17.0236 >2.2410 »3.0270 999.9900  999.9900 **
Williams(1971.1972,1977) lvsé 2 18.8664 =22470 >3.0310  999.9900  999.9900 **





