il
P
Of
Ik

A= oa T AFA(C=4~12) AN 7 + B (Na, K, L) [N 7rdad s ZeAan
KB Y YA (BBHWEERE K-1520) L THBRER] 0o/ lBITARHERR

(FABER : 51520)




s i &
Mk A (EF%E RS
ANEHKEERR
RBEHLE BAEES
HE DK PN T7aa P XA (C=4~12) AN 7+ EEE Na, K, L) [~ 707

nA ¥ ALRCBEHY UL (HEYEES K-1520) IITHR
EHE] Oa A IBITABRGERS

FE#Br., ' HFREEFDEIRIABRRUCEECEFDEHIRLIAEHOHAEDIAH
MAEATEOAESTHEIRIRETIRB MR CET AL (RREFHIS., EEFHE220
B, 50KEmESS S, IBMEEIH31IA., ERIZEIHIHE) KU TOECD Principles of
Good Laboratory Practicel (November 26, 1997t TEB LML O T,

T, BARHKEEFIET YR ERIRRLTIBY  ABRT -4 BFHITHL L
FRERLTVET,

Seof 2 a0 H

xaves R



51520

S Wt REEE

MEEAN EFYEFM TR
ANEKREER

ABRELE RAEXES

REOERE N—7oaFIEN(C=4~1D AT+ BE N, K Liy ()77
oAy ANFEHU LA (MBRHESZE K150 T THRE
Bl Oa1 BT BEEAR

HEBRES 51520

FRRABRITMRIE A EYE RS REA RS ENOGERE RSN RERVESR
FEHBLTHBD. BEEXRERETo-ARE, BHECCHREEERVELZEREIRSE
T B TFOED T,

BT LI AENE B IEER HEA GRBREFS) | %58 EETHES)
2 OB A @ % | 200045 10 A 13 B | 2000 4 10 A 16 B | 2000 % 10 B 16 H
| 2000 £ 10 A 31 B | 2000 % 10 A 31 H | 2000 & 10 A 31 A

2000 46 11 A 24 B | 2000 4E 11 B 24 A | 2000 F 11 A 24 H

GO E M Pk | 2000 4E 10 B 17 @ | 2000 £ 10 A 30 H | 20004 11 A % H
2000 4 10 A 24 H | 2000 4 10 4 30 H | 2000 F 1t A 2 H

2000 £ 10 B 25 B 200046 10 H 30 A ) 20004 11 A 28

2000 £ 11 5 14 K| 2000 % 11 A 22 B | 2000 4 11 H 24 H

2000 %£ 11 5 15 A | 2000 & 11 A 22 H | 2000 F£11H 248

| 2000 4 11 A 16 H | 2000 % 11 A 22 H | 2000 £ 11 A 24 H

2000 & 11 A 22 B | 20004 11 A 22 8| 2000 4 11 A 24 H

HF - S RUEEEEE] 200048 2 A 20| 20004 2R 2060 2000 % 2 A 20H

AEAWE R, RBROFENERICORINTS 0. NEHERRGHE R ORI TR
D, EF— S EERIIRBRLTOSIEERIELET.

200 | 2 A2LH

{EEERABRFIRIEH
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HBEIEH

EO - =)

®OB IR

wm B GLP

S T T E L (C=d~12) AN T + B (Na, K, Li) [~/ 7
LAzt Z AT BN DL (EBRHEES K-1520) 12
THBEN) O/ 1 IBTLEHEERR

HEEESL
(T100-8901) HRHFRAXBESE T HIHLS

BMEEA BN THEE AEXRFEER
(T830-0023) MR ABE KT RET 19-14

K-15200 1 A 123 1T A BFEMHOBEIDOTHMEYG .

(LYY ES I ER_BOFECOVT) (REREHSS, X
HE615S . A9RARFE025, HEM49ETH 138, FERLI0F10H8E
HIE) ICHET S (ARNEOKRNIZKT S LEMBEORBIEAR)
% T8 TOECD Guidelines for Testing of Chemicals) ZE® &
“Bioconcentration : Flow-through Fish Test (Guideline 305,

June 14, 1996)7{Z#EM L /.

(1) {LE¥F®mEP
TP EICEIRBEUVCHRELCTFHE I IFLIEEFHRED
ABOEBEE4 EHAEFFIRCRAET I RBEHACEHT L HE
) (BIREFEI95. HRFE2007, 0EBESsS S, BEIN9E3/]
318, ERKI12E3A 183 E)Y ZEELZ.

(2) OGECD-GLP
{OECD Principles of Good Laboratory Practice! {November

26, 1997) @A L.
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HEHOEYE
(1) #8wHE
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BRTHIZITFERE LA,
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S EEAREYH
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HEF O HHE

ST a P AFALC=A~12) AN T + B (Na, K L) [~ Tndad s 7 A

FoBAY L (KBRHUES

N S
AMELRAR
(D f#ft 3 £
(2) < EMH
(3) < WHIE

g AR
(1) t# & fA
(2) & B R &

(3) < T
(4) I WAL
(5) &7 % ik

HBRER
(1) 96BFMHILC50ME
(2) H1BEXDEERE
(3) FoREXOBEHEEE

K-1520) I THBEW] O/ 28T 5 BBEERR

b AAAH
96 B:F A
Wk kI (2485 B IZHRK)

=

ElREKX 20pg/L

ElRIEX 2pg/L

58 R

1 45% 7L 7K 2

SR s u~ N5 T - - EHETHTIE

89. Img/L

BT L ENESE T204%

200{% ~ 1500{&F



1.

1.

1.

3

4

e wmHE
AHEFEI IR T 15200, ROAHBFLZFTLHLO LTS,

£, o AT F T I AT Y T A

C Fa_( C FQ)G_C F28 O3K

s aE2Y CsFi7K0aS
ST 8 538,22

AFEX. HLRAREG2 v FEEY
OIPNEE NN 00
@ & & 4 NN

(3) av +ES A37626B
] AFNLRMTERICLA.

gl g
My 100.3% (A Y & LIz L BEEE)

WM EITHEI00%E L TRV~



[S4]

WS E DO
FHABIL A~ kL (Fig. 2088) RUBRBA~NY b (Fig. 218MK) L LY

EaEA R LT,

REFHERVRERGET TORENS

(1) ®R&EFMH AR

(2) HEMLMER EBRMHEMRVCRTRIIERHEORARPASY b %
WMELEER. BA~NY PLE—HL, RERHFFTEE
ThHIEEEELE (Fig. 205H) |

HBEHTTCOREN
EHRMMAATIC PRREET. RBAMHTTEETHD Z L RRAELL,

[$2]



2.

2.

1

2.2

2.

3

St E AR

B H Ik

(TP kSR FiE, REICL2MHMRR, (JIS K 0102-1998 @ 7L.)

DEECEL TIT-1-.

it & &
(1) & & EA#H Oryzias latipes
RIREm : 24 ISP FELHUL T AL LTA
FLEWIZS,

(3)

(4)

(5)
(6)
(1)

it & & AN I
(fEFT T 830-0049 MR AE AT RGHET 181)

# B % W ROAFHIARBEL L TREOLDLOEZREL. &
HETEBER, AARET230DHETLL.

UwAfbgM ExEE. LpAleKB~BALEBRLI-#E., U ALEIT
5., TOMBEOHAZLOHEEL, 25x2COKIRED
MACKETAOHMBFAAE L, 0%, BEEINRUVEREY
Eh Lok, WKRETMBEREET L,

% & 0. 30g

£ fa E¥ 3.1 cm

1% S MR M—wa v k (TFO-000801) DA &EIZ L D EEHEPCP-

Na[~NvF s s —At bU A RE OEAE{EAKL
8] H4SEELCA0MEIL0. 596me/ L. Th o 1,

XN

(1)

(2)

& H

ANEAFEERBHA THAL 2T K
K E R

AEKERENIZT2000FE8HA8RIZEAL, MEX IO TR E
Reference LiZ-x¥ (MIEHEIRE/6+ A) . FHEE ORE T 2HTiEIT (K
WECESCKEESE) (FR4FE12A218%E BAETES) , TxE
Mz (HEZBEA OAKEEZRREHRS BM843H) , [0ECD
Guidelines for Testing of Chemicals| “Fish, Earlv-1life Stage Toxicity
Test (Guideline 210, July 17, 1992)7, [KBHHIHELRELE) (F
ARIVE2H22A S E BEITSERE145) it TORCH Guidelines for Testing
of Chemicals] “Bioconcentration : Flow—through Fish Test {Guideline 305,

June 14, 1996) "Il ENR TV EBEL T THAIZ L AWHE L.



2.6

2.8

AEREMH

(1) 3 B XK 1% M 5 A Bk

(2) ® % #& # AL/ RE X

(3) & % R K i< B AR 24.6~24.7°C
- T 24. 6~24.8°C

(4) BIFERRE i< TSR RE 7.9~ 8. Omg/L
#a 7K Al 5.8~ 6.3mg/L

(5) pH (X< TR AR AE 8.1
K il 7.8~ 7.9

(6) f## 3 & K 102/ ¥ X

(1 < EHMA 96 ¥

(8) E<EH B Wbk (24BFRIEIZHK)

JE R 38 A

WERME A A URBRAKIDERL ., RHEBE L L T500mg/LO JFHE & #H R

L.

RBOEH

(1) % kW % FF 214LC50%

(2) ABEH A 2000%£10/]1 16 ~ 20008107208

o6 RLCS0ME o B i

Doudoroffik Tir >/,

ol BS Hn E  96 B LC50 89. Img/L  (Fig. 3Z:HR)



3.

3.

1

BRERBOER
& A
{n & A
(2 #% & &
) F & £
(4) U w» Adfbdei
{(3) = s
{6} = o k
(1) = #
(8) £H £l
il Eic]
8 )9
! & T
%R ik
S ER A K
2.312@ U

214 Cyprinus carpio

BIRER . BEOMBLOBEEGMAEZET H-HRUK
FEINRF BT,

wERRENRER RS

(fEfF 7T 834-0012 WEABNALZHTKFILA 748)

feat@ AR . 20008 98 1R

BOAFHIBRBEZ L TREOHHLDOEREL.,

FAETERE, KACKE TSRMEHETE L.

BRK%, TLEARBOEBRTIToLE. L AKE~

AL, BAEEBLEE,. UasAlbixiTof, ZOME

BEOHHLOITIBREL, 25X2COKEBORAKRETIS

ARfAFLE. SHLERBAKE~BL, Bk, REY

DFAFEET2TAOMEE L.

6.4~0. 6cem

TFC-000901

HF A

o A MR KR ECE
rARHBEGE 43. 0%l £
fE B & ® 3. 0%LA k

EAA & &HE S/
A A EOH MBS E 4218 2B T THREL-. =
FL., A0 RAIZAMIZMEE A LD,

~



3.3 HBREURBESLRM

(1)
(2)
(3)
(4)

()

(6)

(M

(8)

(9

{10)

{an

ahBE UK it A ik
OB Ok #
= S AN

HoB OB E

BaABERE

pH

LA L

ft ® A K

B MM

£ M % A

3.4 JFAEARRE

cFIBEX

31520

ANBKREEFMIAARERELB T LT,
100LEH 7 A BKHE

B g 2ml /4> & (REL 5 A K 1600mL /43 O FI-S T2307L/H
PRBAEICHLL,

LEH 7 ABOA

AHHAE  1~2EFREE

BIBEK 25.0~25.4C

FoREX 25.5~25.8°C

X} B X 25.1~25.4C

BIEERX 7.9~ 8. 1mg/L (Fig. 118 #H)
FE2REX 8.0~ 8. 1mg/L (Fig. 128 8R)
ot B X 8.0~ 8. 1mg/L (Fig. 138 8)
FIUREK 7.6~ 7.8

R E X 7.6~ 7.8

of B X 7.6~ 7.8
BT Io L S AT (1485387 1085 R )
BIRUCEUREX 40 (i < SR kR hF)
Fog::ir 142 (< BB hakF)
58 B M

WMEEE - FHAROFESR. 28O MTIERREZ
ELAWETFH AR,
2137 77 b=

2 srEERICL THBREREL L Titng/LOBERERYFAER L2,

cF2RERX

2 BLAEEII LTHBREEIRIE L LT 6ng/LO K A R L.

3.5 HEBRE
GERFRILCSO TP ER U B E O SIREL E@E L T,

FIREX
FREX

20ue/L
2ug/l
THBRHERELEE L.

MR, ZFHRBE L TABRERT L.



3.6 BE, MERCER
(1) RAOCHE HAORERES L IHII2EEHBE L,

(2) ® B K & AR =R AWTIBICIEGIEREL -,

3) ® B B E FrLa—LiBEA*HCTIAICIEAEZRSELE.
4) BHEMERE BHEEAZRACTIBE 2B ELH L.

(5) p H Bl =& pHEt 2 AWV TLAM I IE L I E R L.

(6) 7% = EBRYIMPIL, oA Okt KEROFERELIAIZ

1EEERE L.

3.7 RBARUMAAD ST
HBAKEMRATOERDEST IS EREsr o N 770 ——HE &
AT (LC-MS) (2L 0 iTo7-,
EHRWErmEBRE I o~ N7 -ERESINH TR L E A 3D
AMEr—rsimEEIns (Fig 2188) 1, £20-70RWETER
AT 572,

.71 ST E %

(1) #HEK
ABAKSIEHEL, F2REXE LI EHAMT. BHOHRBADSHT £ TIZI]
i B UMt Ao & FERIZAT o7, BN D oabtaEhiIla sk L,

(2) Ht£& _
A ITHEL, F2REX L HLIF<EYMMPII6EITY, 1EE D DR
REZA4R L L, 2B OCRIE) T TiT» 1,
FRX T EBREAEGI R R THERIZIT Y, IAY s DEREZIIeE L L. 3
BCEIF T THatT L,

¥2 H{ETEON0W T, BESENEC-EDOCRIFRHAES B
W IB1REE LT,

10



3.7.2 SoirHREIORLE

(1) RBAKPOEBRDE

HEKEHS
FlEEX 1mL
FREX 10mL

BAREL, LFO 7o —2F— Ll T AERELIT . @EE s
nw b7 T 7 ——EFBOoWE (LC-MS) EEhe L.

70— AF— A

F G e
EE 1oml (EURASBARRK, ARXA7 7 R3)
(FIBERXDL)
< AyE 2.9ml (FR— BN B)
FE smL (A% /—n, ARFTAa)

EC-MSE £

11



(2) ERATOWBHE
HEBAE S LHERATZERL, UTO 70— 23— LI THINLEE
ExiTv, BEEEru~ b5 70— —HBHESHE (LC-MS) #HEHE L
7=,

7a—AXF—Ih

BRM A |

xE, EREE
CHY (R E &)
- i Ok, KUY bo, 25ELELE)

(o R

- Bl 1~5g B 3g (BT T RUA)

(B KA «A% 7 — 1omL (AA Y 4—)
s REVFAX (FRY bw s, B2
- k% (A F /— 5ml)

15 8 % 88l E Uk CEAOSBE (5000xg, 547D
B | L
- A8 (KA
cEAE 2mL (AF /-, AATTAI)
c 43 0.8ml (GR—E ANy )
CERFE 20mlL (A S KB/ V),
AART T A)

LC-MSE &l

3 AEAREFBEIARES AT LAERGTOEL K.

12



|

WERRHEOTER DA

FAEEI T THBONELC-MSHRE ISWT, FREOEREHEIIESEHER
Erow b 7574 ——BESWECLIVERDEL O L, ok, ftEA
SHIIBOWTHERDERENREROBMXEX L HOIT, ZO0&@BBIIITIVD
L HRLAOF LA, LOMSEB PO ERDERE L. ZEHRERULC-MSR
Bowrrsoe N7 AL TEOAE—7EEXERL, RFIGFREL TKD
7= (Table-6, 7. Fig.5. Table-9, 10, 11, Fig.8, 9, 105M) .

(1) ER&H
H £ Bk s o 77T - EEGATE
mEEEI 0~ NS T T
4= ZXHE 2690
B\ & ot 74— & — X8 ZMD

Bk oY kYT T &

4] v VN L-column 0ODS
15emX 2. Immi. . AT L AR
Bh 7 LR E 40°C
S Bt H A(B0%) : 7 b= kY
B(40%) : Smmol/LEEEE Y -n-7 F LT I
it & 0.2mL/min
iE A B 20pL

2R AR iR AR N

A4 # ¥ b ik Ty b AT L—
i ey R (R BA A

o — » B £ 47V

A A e E 120°C

A5t 7 B v A7 MR T 300°C

s H 2 & 350L/hr

#oE A A m/z 499

13



(2) BEBHFEOHR
SIREDTORBRDERE L RDAFDOERBFORY I KD L I
T,

(a) ABRAK AT
HRHHEI00mgd ERITIEAY LD AF /7 — W IZEM L T1000mg/LD
BBEYMERBRZRAR L., i 2 F /7 —0N 7 BEIRABRARRKO/ VW)
THRIRL T 00pg/LOBEEREL L.

(b) fEEATAT
WERHE100mg® EREIZIEIMND £ 0 X% 7 — N iCEREL T1000mg/LO>
WEHRDEHBERERRLEZ., 2ha A7 /- /K (/1 V) THERLT
1. 00ug/LODEREEW & L,

(3) RMERDIEK

(a) BRI
(2) (a) DEREFEHEO K & RHRIZ L TO0.500, 1. 00K 2. 00pe/LoiE
BHA#ER L. 2o dx (DOEREH I THH L. BohiEthF
howAzu~ N7 7O/ HEEBECIOREREEXRLE.
E— 7 BHEOEREFRIE., /A XL _A2EFL T30 (ERYERE
0.031pg/L) & L7- (Fig.4BR) |

(b) Ao
(2) (b)) DIEREFH O MM L [RAEZ L T0.500, 100K T2, 00ug/Lo> % %
BRrHAL L, o5 (DOEEFHII-THH L. Boh-E2nE
horzA27ow 7750 r— 7 EBLBEILLVRERAERLE.
-V HEOEZETRIZ., /A XL A2EFLTI00 (BRHEAEAY
0.033ug/L) & L7 (Fig.6&M) .

14



3.7.4 FIREBEVGY 70 7HER

(1) A4 i£
T 20RANSTRIFIIBITARBHEORNEL KD DO MY L
R (10g) THBRYWHEREPRML, BNRBR T, £/, #BRDE
EMAROVED LA T, BB LEFAUHRIECILD 7T 7 15k
EiTok, BIRERBREC T 7 78 BT, 281020 THIE L,

(2) # *
(DOFEIZLIVHMELLZER, 750/ BIBW TR aw 7T
Al BBHECY— MBI -Z7ARH LS., FIT, BIRAERICL
AEBRHMERNL VI RRIILBT T/ BEFELS S, BIREE K
B, HHRRECBIE2EQORBINERCTFHEIREFI TR AT ELY
ThN, EHEREEFSFRBPOEBRDERELRHLESOMILIE &L
L7 (Table-8, Fig. T&8) .

R AT REC BT S EIE (KB E ugiRN)
90. 6%, 89 3% F ) 89. 9%

3.7.5 #HMRATDOEESE
Bl ErERERERUGHEXoOtRAMATAROBE S EBHIERAH (3.7.2
(NHEW) AAVWT ot b/ A7) —ALiBHEITW, EESWIZLDER

GeDfEEToI.



3.7.6

SHRBPORBYEREOCBEHRPER TR

(1)

(2)

(3)

(4)

SBASITRBTOHBRHERECR L
Table-6, TOFHERNIIHE-THE L, HEERIHFHETIFFIZAH T
Fr L,

RBRATOWBEHWEOTE FRIEE
3.7.3) () DR BBER TROERDEOERETRL Y, BRBAPOD
ERTIRBEHIENZH,

BlLREX 0.63 ne/L
FHoREX 0.063png/L
LREENS.

BRBR R A AT SR P O B ER M T B 00 B
Table-9, 10, 11OHBX - THEREL., HEHXIIFIETIF I
FHTERLE.

HAETORREOCEETRBE
3.7.33) () ORERER TROLFERYWHEOEL TRL Y, kAt D
ERTREEIIMRA AR REE £3g: Lz b El2ng/gl BHEND,

x4 WEHRHETETHREE (pg/L¥iEng/g) = - —

100 D

 RERLERTREE (ue/L)

D EHT (%)

D REBKERE (nl) SOTEEAMMEIEE (2)
D AR (nl)

8 e

m = O I

THEHERIFOEF 2 IAHT,

16



3.

3.

7.

7.

2

8

ECBUMIBTARBKRKOLLHEBRYEREORNE

Cut = {Cw(1) + - + cw(n)] /n
Cut L RBAKOLTHERYEEE (ug/])
n L BERK AT OB (EUE [
Cw(l) : IAEORBATHBRYERE (ug/l)
Coln) : nEAIHORKBRATHRYERE (ue/L)

BEE{EZ (BCF) D EMHIE
BHEEE (BCF) 2, LTFolcik-TREHE L.

(1) BHEEEFHOZHORBAKTEDOHBEDERECH N

T = {Cw(o-1) + Cw(n)} /2 (HEHBASHIEE)

Tw = {Cwin-2) + Cwin-1) + Cwin)) /3 (A ASH20E S LIE)
Cw . BFEEREHOFDORBARKPENERDERE (ue/L)
Cwin) - ERESHE FBCRD SARASHIEE OBRYERIE

{pe/L)

(2) MEBEERORL

cf
BCF = ——
Cw
BCF L RMEE
crf D MERATERHEEE (ng/g)
Cw L PRERERODORBKTENEBRMEREE (ug/l)

(3) mE B DEHEROTFYE

BCFm — (BCFa -+ BCFb) n
BCFm . mEE OREESROENE (BEE T2, b))
BCFa,b : mEIEiZHTAFNFNOBEREE
n S o mElBiDArT L REE R O R

17



3.

7.

EFRECELEZ EOERFIE
ERWKWEECELE D L OHERIL, 488FMLL F o BIE BN TiHg L2 3B 0 flE

CEITHORBEEOEHN20%UNET S, (BEEESINERHEORS. B

FHREEOTHPN 20528 L TL28RHICITEFEREBIIEL TWB LALT, )

EHREIZFLZEOHFELE  Vin—2), Vim—1), ¥(m) = 20 (%)
| BCF{m—2) — BCF |
Vim—2) = —— X 100
BCF

| BCF(m—1) — BCF
Vim—1) = — X 100
BCF

| BCF(m) — BCF
Vim) = X 100

BCF

Vim—2), Vim—1), V{m) C BEEEOLEH %)

BCF(m—2), BCF(m—1), BCF(m) : m—2, m—1, mEA &I 5 EKEEEITEH
Fn D RFG(E A O K HHE

“BCF : {BCF(m—2) + BCF(m—1) + BCF{m)} .3

I8



3.

7

10

IRHEIC S B IEFE(EEE (BCFss) D EHE WA
W

EH
E &%wkwéﬁ$F*(MWMti kool EY LT

() EERECSTIBHHERELEOLHORBRADPEGHRMBERED R H

Cws = iCwln—2)+Cw(n—1)+Cwin)} /3

Cws &%w%Téﬁﬁhmﬁ&@f@@ﬁﬁ*¢¥ﬁﬁ%%
EEE(E&&L REOHBA DI E TOIE O MR L
kb o EHRBRMERE)  (pe/L)

Cwin) @ WHESWLRKFIRDLZEB KON OERBRYERE
(peg/L)

(2) TERECBTHI2HERETOLESRRMEREOR H

Cfs = {Cf{m—2)+Cf{m—1)+Cf{m)} 3
Cfs L ERERECRBIAMKRATOENERDEEE (ng/g)
Cfim) : mEIHOHRA P EHEBRHEER (FBA £ L5V
(ng/g)
FB COMBRIIBITAEREAIEUCBRTROERATOHBRDE

RIZEHEHHEORM (77 7) BEOELE (neg/g)

(3) EFILE T HBEEEORE N

BCFss = Cfs , Cws

Cfs D EEBRECIBIARBAFTOTHEBHERIE (ng/e)

Cws O ERREBIBTABHEEEFL OO OHBAKTELEEREY
g (ueg/L)

BCFss @ ZHGKEE I ZIIT HiRMEESR

19



3.7.11 B eTRE R B AT R
3.7.6() TRO-MABMTORBYDEEETRBELY, TROBERERZER
TEGEINF LA BREEOHEENTEEL 2D L. RBRATOERRDEA
BEITSRTOERBRKST BT ESHERYERE AV,

FIBEX 0. 76{%
FrRERX 6.4 &

3.7.12 FRESED B ML
EEEEIXERICLY Ko,

ESE (%) = T—;T"— X 100
Ts @ BHEOUDI ) EE (g
T EEASFERE (ARE2D) 0L 5 BE ()
S . HRAMMERBOSTRE ()

3.8 FEOCIHE
FAEO RS Fik. JIS 7 8401 - 1999 HRBIBD HikiZfE»7T-, /-, tHAQAMIZ
M@ THLOTICHER LA,
HBATORBYEETRUHRRATOHERHEBRBREIADNRFIF ZITAD,
EBHEERBIEDEFLr A TERALE,

20



4. BBREBEOBHEHMIIEBLZRILLLEDNIBERER

HEERL 2P,

5. R B & &

51 RBAKDPTOHEBRYVEBRE
HEKPORBRYEEE XTable- LI TEND L HIZ, BIBEXKIIE N THRE
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STATEMENT
Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan
Sponsor Ministry of Economy, Trade and Industry
Title Bioconcentration test of Salt (Na,K,Li} of perfluoroalkyl (C=4-12)

sulfonic acid [This test was performed using Perfluorooctane sulfonic
acid, potassium salt (Test substance number K-1520)] in carp

Test number 51520

I, the undersigned, hereby declare that this report provides a correct English translation
of the Final Report (Test No.51520, issued on February 16, 2001).

Date % 5 2002
o _
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GLP STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute. Japan

Sponsor Ministry of Economy, Trade and Industry

Title Bioconcentration test of Salt (Na,K,Li) of perflucroalkyl (C=4-12)
sulfonic acid [This test was performed using Perfluorooctane sulfonic
acid, potassium salt (Test substance number K-1520)]  in carp

Test number 51520

This test was conducted in compliance with Good Laboratory Practice Standards for
industrial chemicals, "Standard Conceming Testing Facility Provided in Article 4 of
Ministerial ordinance Prescribing Test Items Relating to New Chemical Substances and
Toxicity Research of Designated Chemical Substances" (March 31, 1984, Revised March 1.
2000, No.39, Planning and Coordination Bureau, Environment Agency; No.229.
Pharmaceutical Affairs Bureau, Ministry of Health and Welfare; and No.85. Basic Industries
Bureau, Ministry of International Trade and Industry, Japan) and "OECD Principles of Good
Laboratory Practice” (November 26, 1997).

It has been confirmed that this final report reflects the raw data accurately and the test

data are valid.

Date February 20, 2001

Study director Signed in original
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QUALITY ASSURANCE STATEMENT

Sponsor

Title

Test number

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Ministry of Economy, Trade and Industry

Bioconcentration test of Salt (Na,K,Li) of perfluoroalkyl (C=4-12)
sulfonic acid [This test was performed using Perfluorooctane sulfonic

acid, potassium salt (Test substance number K-1520)]

51520

in carp

The inspections of this study were carried out and the results were reported to the test
facility management and the Study Director by Quality Assurance Unit of Kurume Laboratory.
Chemicals Evaluation and Research Institute, Japan as follows.

Item of inspection

Date of audit
or inspection

Date of report
to Study Director

Date of report to test
facility management

Study plan

October 13, 2000

Qctober 16, 2000

Qctober 16, 2000

October 31, 2000

October 31, 2000

October 31, 2000

November 24, 2000

November 24, 2000

November 24, 2000

Test Conduct

October 17. 2000

October 30, 2000

November 2, 2000

October 24, 2000

October 30, 2000

November 2, 2000

October 25, 2000

October 30, 2000

November 2. 2000

November 14, 2000

November 22, 2000

November 24, 2000

November 15, 2000

November 22, 2000

November 24, 2000

November 16, 2000

November 22, 2000

November 24, 2000

November 22, 2000

November 22, 2000

November 24, 2000

Raw Data and
Final Report

February 20, 2001

February 20, 2001

February 20. 2001

[t has been assured that the final report describes accurately the test method used. that
details in the report are in compliance with the study plan and Standard Operating Procedures
and that the final report reflects the raw data accurately.

Date

Quality Assurance Unit. Head

February 20. 2001

Signed in original
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Title

Bioconcentration test of Salt (Na,K,Li) of perfluoroalkyl (C=4-12) sulfonic acid [This
test was performed using Perfluorooctane sulfonic acid, potassium salt (Test substance
number K-1520)] in carp

Sponsor

Ministry of Economy, Trade and Industry
1-3-1 Kasumigaseki, Chiyoda-ku, Tokyo 100-8901. Japan

Testing facility

Kurume Laboratory
Chemicals Evaluation and Research Institute, Japan
19-14 Chuomachi, Kurume. Fukuoka 830-0023. Japan

Objective

This test was performed to evaluate the bioconcentration potential of K-1520 in carp.

Test method

This study was performed according to the "Method for Testing the Degree of
Accumulation of Chemical Substances in Fish Body" stipulated in the "Testing Methods for
New Chemical Substances” (July 13. 1974, Revised October 8. 1998, No.5. Planning and
Coordination Bureau, Environment Agency: No.615, Pharmaceutical Affairs Bureau.
Ministry of Health and Welfare; and No.392. Basic Industries Bureau. Ministry of
International Trade and Industry. Japan), and "Bioconcentration : Flow-through Fish Test
(Guideline 305. June 14, 1996)" in the OECD Guidelines for Testing of Chemicals.
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Applied GLP

(1) Chemical GLP

This test complied with "Standard Concerning Testing Facility Provided in
Article 4 of Ministerial ordinance Prescribing Test ltems Relating to New Chemical
Substances and Toxicity Research of Designated Chemical Substances" (March 31.
1984, Revised March [, 2000, No0.39, Planning and Coordination Bureau.
Environment Agency; No.229. Pharmaceutical Affairs Bureau, Ministry of Health
and Welfare; and No.85. Basic Industries Bureau, Ministry of International Trade and
Industry. Japan).

(2) OECD-GLP
This test complied with "OECD Principles of Good Laboratory Practice”
(November 26, 1997).

Dates
Study initiation date October 13, 2000
Experimental starting date October 25, 2000
Experimental completion date December 22. 2000
Study completion date February 16, 2001

Storage of test substance, raw data, etc.

(1) Test substance
Because the test substance of the same lot is already stored afier the end of
biodegradation test, the test substance is not stored after this test.

(2) Raw data and materials, etc.
Raw data, .the study plan. documents about the test presented by the sponsor. the
final report and necessary materials are stored in a archives in this laboratory.



Personnel
Study Director
Study personnel
(Operation of bioconcentration test)
Staff for fish care

Person to conduct of fish acute toxicity test

Approval of final report
Study director Date

Signature

51520

February 16. 2001

Signed in original




51520

SUMMARY

Title
Bioconcentration test of Salt (Na,K.Li} of perfluoroalkyl (C=4-12) sulfonic acid

[This test was performed using Perfluorooctane sulfonic acid, potassium salt (Test
substance number K-1520)] in carp

Test conditions

Acute toxicity test

(1) Test fish Orange-red killifish (Oryzias latipes)
(2) Duration of exposure 96 hrs.
(3) Exposure method Semi static system (Renewal of test water, at 24 hrs.)

Bioconcentration test
{1) Test fish Carp (Cyprinus carpio)
(2) Nominal concentrations of test substance
High exposure level (Level 1) 20 ng/L
Low exposure level (Level 2) 2 ng/l.

(3) Duration of exposure 58 days
(4) Exposure method Continuous flow system
(5) Analytical method High-performance liquid chromatography-

mass spectrometry

Results

(1) 96-hour LC50 value 89.1 mg/L
(2) Bioconcentration factors at a steady state
Level | 720

(3) Bioconcentration factors  Level 2 200 - 1500
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1. Test substance

In this report, K-1520 has the following chemical name, etc.

1.1 Chemical name Perfluorooctane sulfonic acid, potassium salt
1.2 Chemical structure, etc.

Structural formula

CF3—(CFy)g—CF,S03K

Molecular formula CsF1rKO:S
Molecular weight 538.22

1.3 Manufacturer, name and lot number’’
(1) Manufacturer
(2) Name
(3) Lot number A376268

*] Information supplied by the manufacturer

1.4 Purity’'

Test substance 100.3 % (gravimetric analysis by potassium)

The test substance was treated as 100 % in purity.
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Confirmation of test substance

The structure of the test substance is confirmed by infrared (IR) spectrum (see
Fig.20} and Mass spectrum (see Fig.21).

1.6 Storage and stability

(1) Storage condition
Cold storage place

(2) Stability
The test substance was stable under the storage condition as shown by the

finding that IR spectra of the test substance before and after the experiment were
identical (see Fig.20).

1.7 Stability under testing conditions

Prior to the bioconcentration test, a stability of the test substance under the testing
conditions was confirmed by a preliminary test.
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2. Performance of acute toxicity test

2.1

22

Test method

The test was performed in accordance with Japanese Industrial Standard (JIS K
0102-1998-71.), "Testing methods for industrial waste water. Acute toxicity test with
fish".

Test fish

(1) Species Orange-red killifish (Oryzias latipes)
Reason for selection : This species is similar in sensitivity to carp and
readily available as test fish.

(2) Supplier
Ogawa shoten
{Address : 181 Ooishi-machi Kurume-shi, Fukuoka 830-0049, Japan)

(3) Conditions for fish care before acclimatization
The fish were checked visually in the receiving and those demonstrating any
abnormality were removed. The fish were reared for 23 days in a flow through
system following an external disinfection.

(4) Conditions for acclimatization
After rearing, the fish were transferred to an acclimatizing aquarium and
acclimatized there after the second external disinfection. The fish demonstrating
any abnormality during this period were removed and the remainder of the fish were
reared for 40 days in a flow through system at the temperature of 25 + 2 °C.  The
fish were checked health conditions and reared another 34 days after the external
disinfection.

(5) Weight average 030g
{6) Length average  3.1ecm

(7) Certification "
The 48-hour LC50 value of the reference substance - for the fish of the same
lot (TFO-000801) was 0.596 mg/L.

*2  PCP-Na (pentachlorophenol sodium salt, Tokyo Kasei Kogyo Co.. Ltd.)
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2.3  Dilution water for test

(1) Origin
Groundwater from the premises of Kurume Laboratory.

(2) Water quality assessment

The dilution water for test was taken out on August 8, 2000, and it was
analyzed and measured (once every six months in this laboratory). The results are
shown in Reference 1.

It was confirmed that the dilution water met the ministerial ordinance of the
Ministry of Health and Welfare (December 21, 1992), water quality criteria for
fisheries (Shadanhozin Nihon Suisansigen Hogokyokai, March 1983). OECD
Guidelines for Testing of Chemicals, "Fish, Early-life Stage Toxicity Test"
(Guideline 210, July 17, 1992) and environmental quality standards for water
pollutants No. 14 (Revised February 22, 1999, Environment Agency) or OECD
Guidelines for Testing of Chemicals, "Bioconcentration: Flow-through Fish Test
(Guideline 305, June 14, 1996)".

2.4 Test conditions

(1) Test tank Round glass vessel

(2) Volume of test water 4L/ level

(3) Temperature of test water
At initial exposure 246-24.7°C
Before renewal of test water 24.6-24.8°C

(4) Concentration of dissolved oxygen in test water
At initial exposure 7.9-8.0mgL

Before renewal of test water 5.8-6.3mg/L

(5) pH of test water

At initial exposure 8.1
Before renewal of test water 78-79
(6) Number of fish 10/ level
(7} Duration of exposure 96 hrs.
(8) Exposure method Semi static system (Renewal of test water. at 24 hrs.)



2.5

26

2.7

2.8
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Preparation of stock selution
The test substance was dissolved with ion-exchanged water to prepare 500mg/L.
stock solution.
Performance of test
{1) Place 214 LC50 room
(2) Date October 16. 2000 - October 20, 2000

Estimation of 96-hour LC50 value
The 96-hour LC50 value was estimated by the Doudoroff method.

Result of test
96-hour LC50 value 89.1 mg/L (see Fig. 3)
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3. Performance of bioconcentration test

3.1

Test fish

(1) Species Carp (Cyprinus carpio)
Reason for selection : The previous data conducted with this species
can be compared and the size of this species is
adequate for handling,

(2) Supplier
Fukuokaken yabegawa fishermen's cooperative association
(Address : 193-1 Yamauchi, Yame-shi, Fukuoka 834-0012, Japan)

Date received September 1. 2000

(3} Conditions for fish care before acclimatization
The fish were checked visually in the receiving and those demonstrating any
abnormality were removed. The fish were reared for 8 days in a flow through
system following an external disinfection.

(4) Conditions for acclimatization

After rearing, the fish were medicated to eliminate parasites and transferred to
an acclimatizing aquarium. After the second external disinfection, they were
acclimatized. The fish demonstrating any abnormality during this period were
removed and the remainder of the fish were reared for 15 days in a flow through
system at the temperature of 25 £ 2 °C.  The fish were then transferred to test tanks
and reared at the same temperature in the flow through system for another 27 days.
following the external disinfection.

(5) Length 6.4-9.6cm

(6) Lot No.  TFC-000901

(7) Age Yeariing fish

(8) Feeding
Feed Feed for fry of carp
Composition Proteins content = 43.0%

Lipid content =2 30%
Manufacturer Nippon Formula Feed Mfg. Co.. Ltd.
Feeding amount and interval
Amount corresponding to about 2 % of total body weight was fed twice a
day in halves.
The fish were starved for 24 hours before sampling.

- 10 -
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3.2 Dilution water for test
The same as described in section 2.3.

3.3 Conditions of test and circumstances

(1) Supply of test water
Flow through system assembled at this laboratory was used.

(2) Test tank
100-1. glass tank

(3) Flow rate of test water
2 mL/min for stock solution and 1600 mL/min for dilution water : 2307
liters/day for test water were supplied.

(4) Stock solution bottle 25-L glass bottle
(Frequency of renewal 1 - 2 times/week)

(5) Temperature of test water

Level 1 25.0-254°C
Level 2 25.5-258°C
Control 25.1-254°C

(6) Concentrations of dissolved oxygen in test water

Level | 7.9 - 8.1 mg/L (see Fig.11)
Level 2 8.0 - 8.1 mg/L (see Fig.12)
Control 8.0 - 8.1 mg/L (see Fig.13)

(7) pH of test water

Level | 76-78
Level 2 76-78
Control 7.6-7.8

(8) Time of irradiation with light
Artificial light of white fluorescent lamp (14 hrs./day)

(9) Number of fish (at the beginning of exposure)
Level | and 2 40

Control 14
(10) Duration of exposure 58 days
Reason for decision : The time to reach a steady-state was not estimated to

be within 28 days from preliminary test results.

{11) Place 213 Aquatron room

-11 -
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3.4  Preparation of stock solutions

35

3.6

* Level 1
16 mg/L stock solution was prepared in the same way as described in 2.5,

* Level 2
1.6 mg/L stock solution was prepared in the same way as described in 2.5.

Test concentrations

Based on preliminary test results for the 96-hour LC50 value and analytical
detection limits, test concentrations of the test substance were decided as follows. The
control was set as a blank test.

Level | 20 pg/L
Level 2 2 ng/l.

Observation, measurement, etc.

(1} Observation of test fish
Condition of test fish was observed visually twice a day.

(2) Flow rate of test water
Flow rate of stock solution and dilution water were measured with graduated
cylinder and recorded once a day.

(3) Temperature of test water
Temperature of test water was measured with alcohol thermometer and
recorded once a day.

(4) Concentration of dissolved oxygen in test water
Concentration of dissolved oxygen in test water was measured with dissolved
oxygen probe and recorded twice a week.

(5) pH of test water
pH of test water was measured with pH meter once a week or more.

(6) Cleaning of test tank

In experimental period, excreta of carp, dirt on test tank, etc. were removed
about once a day.

-12 -
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3.7 Analysis of test water and fish

3.7.1

Analysis of the test substance in test water and test fish was performed with
high-performance liquid chromatography-mass spectrometry (LC-MS) analysis.

3 peaks were detected with high-performance liquid chromatography-mass
spectrometry (L.C-MS) analysis of the test substance (see Fig.21). The concentration
of test substance was determined using total area of the peak on the mass
chromatogram.

Frequency of analysis

(1) Test water analysis
The test water of each level was analyzed once before first analysis of test
fish and at the same time as analysis of test fish.

(2) Test fish analysis
Analysis of test fish was performed six times at each level in duration of
exposure.  Four fish were taken out at each sampling time and divided into two
groups, then both were analyzed individually ™.
Analysis of control fish was performed before the experimental starting and
after the experimental completion. Six fish were taken out at each sampling time
and divided into three groups, then both were analyzed individually™.

*3  Because one fish was too small to take out the stored sample for the
measurement of lipid content, two fish a group were employed.
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3.7.2 Pretreatment for analysis
(1) Test water

An aliquot of the test water,
Level | 1 mL
Level 2 10 mL
was taken from each test tank, and pretreated for high-performance liquid
chromatography-mass spectrometry (LC-MS) analysis as follows :

Test water

+ Filling up to 10 mL (water for recovery test,
volumetric flask) {only Level 1)

+ Taking out 2.5 mL (transfer pipette)

- Filling up to 5 mL (methanol, volumetric flask)

Sample for LC-MS analysis

-14 -



(2) Test fish
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Test fish were taken from each test tank and pretreated for LC-MS analysis as

follows :

Test fish

+ Measurement of weight and body length

+ Chopping into pieces

» Refinement (polytron, 2 min. or more,
on ice water)

Fine sample

* Takingout1-5g - Taking out 3 g (analytical balance)
(analytical balance) |<Methanol 15 mL (graduated cylinder)

+ Homogenization (polytron, about | min.)

- Washing (methanol 5 mL)

Sample for analysis of - Centrifugation (5000 x g, 5 min.)
lipid content
Residue Supernatant

+ Filtration (absorbent cotton)
» Filling up to 25 mL (methanol, volumetric flask)
+ Taking out 0.5 mL (transfer pipette)
 Filling up to 20 mL (methanol/water™
(1/1 V/V), volumetric flask)

Sample for LC-MS analysis

*4  City water was treated by Ultra pure water system.
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3.7.3 Quantitative analysis for test substance

The samples for LC-MS analysis in pretreatment were analyzed by liquid
chromatography-mass spectrometry under the following analytical conditions. When
the concentration of the test substance in the sample for LC-MS analysis exceeded the
range of the calibration curve in test fish analysis, the sample was analyzed after it was
diluted to a concentration within the range of the calibration curve. The
concentration of the test substance in each sample solution was determined on the
basis of a comparison of the peak area on the mass chromatogram of the sample
solution with that of a standard solution (see Tables-6, 7, Fig.5 and Tables-9, 10. 11,

Figs.8. 9. 10).
(1) Analytical conditions
Instrument Liquid chromatograph-mass spectrometer
High-performance liquid chromatograph
Waters 2690
Mass spectrometer Waters ZMD

Conditions of liquid chromatograph

Column L-column ODS

ISem > 2.1 mml.D. stainless steel
Temperature 40 °C
Eluent A (60%) : Acetonitrile

B (40%) : 5 mmol/L Di-»-butylamine acetate
Flow rate 0.2 mL/min
Sample size 20 pL

Conditions of mass spectrometer

lonization mode Electrospray
Detection mode Negative
Cone voltage 47V

lon source temp. 120°C
Desolvation temperature 300 °C
Desolvation gas flow rate 350 L/hr
Measurement m/z m/z 499

- 16 -
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(2) Preparation of standard solution
The standard solution to determine the concentration of the test substance in
the sample solutions was prepared as follows.

(a) Test water analysis
100 mg of the test substance was dissolved in methanol to prepare 1000
mg/L solution of the test substance. 1.00 pg/L standard solution was then
prepared from this solution by dilution with methanol / water for recovery test
(1/1 V/V).

(b) Test fish analysis
100 mg of the test substance was dissolved in methanol to prepare 1000
mg/L. solution of the test substance. 1.00 pg/L standard solution was then
prepared from this solution by dilution with methanol / water ™ (1/1 V/V).

(3) Calibration curve

(a) Test water analysis

0.500, 1.00 and 2.00 pg/L. standard solutions were prepared by the same
method as described in (2)(a). These solutions were analyzed according to
the analytical conditions described in (1). A calibration curve was drawn on
the basis of the relation between the peak area on the mass chromatograms and
the respective concentrations.

In consideration of the noise level, the lowest detectable peak area of the
test substance was regarded as 300 for analysis of test water, which
corresponded to 0.031 pg/L of the test substance concentration (see Fig.4).

(b) Test fish analysis

0.500, 1.00 and 2.00 pg/L standard solutions were prepared by the same
method as described in (2)(b). These solutions were analyzed according to
the analytical conditions described in (1). A calibration curve was drawn on
the basis of the relation between the peak area on the mass chromatograms and
the respective concentrations.

In consideration of the noise level, the lowest detectable peak area of the
test substance was regarded as 300 for analysis of test fish, which corresponded
to 0.033 pg/L of the test substance concentration (see Fig.6).

-17-
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3.74 Recovery and blank test

(1) Method
Chopped fish (10 g) spiked a specified amount of the test substance for the
recovery test were prepared in the same way as described in section 3.7.2. The
blank test was also performed in the same manner without the test substance.
The recovery and blank tests were performed in duplicate.

(2) Results of recovery test

In the blank test, the mass chromatogram of LC-MS had peaks interfering
with determination of the test substance concentration. Then, the amount of the
blank by the blank test was deducted from amount of the test substance by the
recovery test, and the recovery rate was determined. The duplicate recovery rates
and the average of them in the pretreatment are shown below (see Table-8 and
Fig.7). The average recovery rate was used as correction factors for the
determination of the test substance concentrations in the analytical samples.

For analysis of test fish (4 ng test substance added)
90.6 %, 89.3% average 89.9 %

3.7.5 Lipid content in test fish
Lipid contents in the sample for analysis of lipid content of level 1. level 2 and
the control test fish (see 3.7.2(2)) were determined after chioroform-methanol
extraction with gravimetric analysis.

- 18-
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3.7.6 Calculation of the test substance concentration in sample and minimum limit of
determination

(1) Calculation of the test substance concentration in test water
The equation in Tables-6, 7 was used to obtain the concentrations. and they

were rounded off to 3 figures.

(2) Determination limit of the test substance in test water
The determination limit ° of the test substance in test water was calculated on
the basis of that obtained from the calibration curve in section 3.7.3 (3)(a) as
follows.
Level 1 0.63 pg/L
Level 2 0.063 ng/L

(3) Calculation of the test substance concentration in test fish
The equations in Tables-9, 10, 11 were used to obtain the concentrations, and

they were rounded off to 3 figures.

(4) Determination limit of the test substance in test fish
Assuming fine sample of fish to be 3 g, the determination limit™ of the test
substance in test fish was calculated to be 12 ng/g on the basis of that obtained
from the calibration curve in section 3.7.3 (3)(b).

*5  Minimum determination limit of the test substance (ug/L or ng/g)

A
- B CxE
100 D
where
A : Minimum determination limit of the test substance on the calibration
curve (pg /L)

B : Recovery rate (%)

C : Sampling volume of test water (mL) or fine sample of fish (g)
D : Final volume of sample solution (mL.)

E : Ratio of the portion, used for analysis to whole volume

Results were rounded off to 2 figures.
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3.7.7 Calculation of mean concentration of the test substance in test water (duration of

exXposure)
Cwt={ Cw(l}+ - « +Cw(n) }/n
where
Cwt The mean concentration of the test substance in test water (ug/L.)
n Number of analysis for test water (mesurement times)

Cw(l) Concentration of the test substance in 1st analysis of test water (ug/L)
Cwi(n) Concentration of the test substance in #-th analysis of test water

{(pg/L)

3.7.8 Calculation of bioconcentration factor (BCF)
Bioconcentration factor (BCF) was calculated as follows.

(1) Calculation of mean concentration of the test substance in test water for calculating
BCF

Cw={Cw(n-1)+Cw(n) } /2 (only Ist analysis of test fish)
Cw={ Cw{(n-2) + Cw(n-1)+ Cw(n) } /3 (from 2nd analysis of test fish)

where
Cw The mean concentration of the test substance in test water for
calculating BCF (ug/L)
Cw(n) Concentration of the test substance in n-th analysis of test water
(ng/L)

(2) Calculation of bioconcentration factor

Cf
BC(F= ——m—
Cw
where
BCF Bioconcentration factor
g Concentration of the test substance in test fish (ng/g)
Cw The mean concentration of the test substance in test water for
calculating BCF (pg/L)
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(3) The mean bioconcentration factor in m-th analysis

BCFm = (BCFa+ BCFb)/n

where
BCFm : The mean bioconcentration factor in m-th analysis (number of
individual or group 2 (a,b))
BCFa,b : Each bioconcentration factor in m-th analysis of test fish
n : Number of individual or group in m-th analysis of test fish

3.7.9 Confirmation of the steady-state was reached
It was evaluated that a steady-state had been reached when three successive
analyses of BCFs made on samples taken at intervals of at least 48 hours were within +
20 % of cach other. When BCFs were less than 100, it was evaluated that a
steady-state had been reached after 28 days even if BCFs were over + 20 % of each
other.

Criterion of the steady-state was reached : V(m-2), V(m-1), V(m) = 20 (%)

BCF(m-2) - BCF
V(m-2) = | (m-2) |

— x 100
BCF
| BCF(m-1) - BCF |
V(m-1)= — x 100
BCF
| BCF(m)-BCF |
V(m) = — x 100
BCF
V(m-2), V(m-1), V{m) : Variation of bioconcentration factor (%)
BCF(m-2). BCF(m-1), BCF(m) : The mean bioconcentration factor in m-2. m-1.
m-th analysis of test fish
BCF . { BCF(m-2)+ BCF(m-1) + BCF(m) } / 3
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3.7.10 Calculation of bioconcentration factor at a steady-state (BCFss)
Bioconcentration factor at a steady-state (BCFss) was calculated as follows.

(1) Calculation of the mean concentration of the test substance in test water for
calculating BCFss

Cws = { Cw(n-2) + Cw(n-1)+ Cw(n) } /3

where
Cws The mean concentration of the test substance in test water for

calculating BCFss, which is calculated from three successive analyses
of test water before last analysis of test fish as a general rule (ug/L)
Cw(n) Concentration of the test substance in n-th analysis of test water

(pe/l.)

(2) Calculation of the mean concentration of the test substance in test fish at a
steady-state

Cfs = { Cfim-2) + Cf{m-1) + Cfim) } / 3

where
Cfs The mean concentration of the test substance in test fish at a

steady-state (ng/g)

Cf(m) The mean concentration of the test substance, from which FB is
subtracted, in m-th analysis of test fish (ng/g)

FB The arithmetical mean concentration of the test substance or blank in
the control test fish analyzed before and after the experiment (ng/g)

(3) Calculation of BCFss
BCFss = Cfs / Cws

where
BCFss Bioconcentration factor at a steady-state (ng/g)
Cfs The mean concentration of the test substance in test fish at a

steady-state (ug/L)
Cws The mean concentration of the test substance in test water for

calculating BCFss
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3.7.11 Calculable BCF
On the basis of the minimum determination limit of the test substance in section
3.7.6 (4), BCF can be obtained when BCF exceeds the following. The mean
concentration of the test substance in test water obtained from all the analyzed sample
was used to calculate the following calculable BCF.

Level 1 0.76
Level 2 6.4

3.7.12 Calculation of lipid content
Lipid contents were calculated according to the following equation.

Lipid content (%)= (T-To)/S x 100

where
To Weight of vessel (g)
T  Weight of sample for gravimetric analysis (containing vessel) (2)
S Weight of fine sample taken out for analysis of lipid content (g)

3.8 Treatment of numerical values
Values were rounded off in accordance with JIS Z 8401:1999 rule B. The each
value used for calculation was used without rounding oft on the way of the calculation.

The concentration values of the test substance in test water and fish were rounded
offto 3 figures. BCFss values were rounded off to 2 figures.

4. Factors possibly affecting accuracy

No adverse effects on the reliability of this test were noted.
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5. Results

5.1 Concentration of test substance in test water

Table-1.

51520

The measured concentrations of the test substance in test water are shown in
Each concentration of the test substance were maintained at more than 70 %

at Level 1 and more than 80 % at Level 2 of each the nominated concentration. The

variation of the concentrations of the test substance was within £ 20 % of the mean of
the measured concentrations.

Table-1 Measured concentrations of the test substance in test water
(Unit : pg/L)
Average
After | After | After | After | After | After | After )
Level (Standard | Table | Fig.
1 day | 7 days |14 days|21 days|28 days|43 days|58 days deviation)
16.0
1 15.1 14.5 15.7 16.5 17.7 154 16.8 6
(1.12) 5
1.88
2 1.78 1.76 1.87 1.93 1.89 1.92 2.01 (0.087)

5.2 Bioconcentration factors
BCFs are shown in Table-2.

BCFs in Table-2 plotted against duration of exposure are shown in Fig.| and 2.

These BCFs of the test substance ranged from 210 to 850 at Level 1 and from 200
to 1500 at Level 2.

Table-2  BCFs { ) :average value
Level After After After After After After Table | Fig.
7days | l4days | 21days | 28days | 43days | 58days
210 540 300 590 820 850
1 310 340 290 790 670 590 9 8
(260) (440) (300) (690) (750) (720)
200 590 260 600 830 1200
2 270 450 550 1100 950 1500 10 9
(240) (520) (410) (860) (890) | (1300}
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5.3 Calculation of BCFs at a steady-state (BCFss)

Level 1

Because the variation of BCFs (average value) after 28, 43 and 58 days from the
initiation of exposure were within £ 20 % of the average for these days' BCFs (see 5.2),
it was evaluated that a steady-state was reached. BCFss were calculated on the basis of
these result.

Level 2

Because the variation of BCFs (average value) for three successive analyses
containing maximum value were over + 20 % of each other (see 5.2). BCFss were not
calculated.

(1) Concentrations of test substance in test water at a steady-state
The mean concentration of the test substance in test water at a steady-state are
shown in Table-3. The mean concentrations was 83 % at Level | of the nominated
concentration.

Table-3  Concentrations of the test substance in test water at a steady-state
(Unit ; pg/l.)
After After After .
Level Bdays | 43days | 58days Average Table Fig.
1 17.7 15.4 16.8 16.6 6.9 5

(2) BCFs at a steady-state (BCFss)
BCFss was calculated as follows.

Level 1 720

5.4 Lipid content in test fish
The measured lipid contents in the test fish are shown as follows.

3.87 %
3.08 %

Before initiation of exposure
After termination of exposure

5.5 Results of test fish observation
No abnormality in behavior or appearance was noted.
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6. Reference test

6.1 Objective
Those tests were performed to clarify the clearance process of the test substance
from test fish and to determine the distributions of test substance in fish bodies.

6.2 Analysis in parts of test fish

6.2.1 Test method _
The fish which were exposed for 61 days were separated into parts; tegument, head.
viscera except liver, liver and remaining matter were weighed separately. The
tegument consisted of the skin except head. scales, fin, alimentary canal or gilis. The
viscera consisted of internal organs except alimentary canal. The test substance in all
the parts was determined with the same manner as described in section 3.7.

6.2.2 Result
BCFs were calculated according to the equation in Tables-12, 13. The
concentration values of test substance were rounded off to 3 figures and BCFs values

were rounded off'to 2 figures.
Concentrations and BCFs of the test substance in each part were shown in the

following Table-4.

-6 -



51520

Table-4 Concentrations and BCFs of the test substance in each parts
Level Parts Concentration in each part BCF Table | Fig.
(ng/g)
Teeument 22800 1400
8 16700 1000
23400 1400
Head 17500 1100
] 36000 2200
1 Viscera 45300 2700 12 14
Liver 37800 2300
32000 1900
Remainder 6260 380
Parts 5380 320
Tegument 5490 2800
g 4750 2400
5600 2900
Head 4730 2400
. 9900 5100
2 Viscera 7410 3800 13 15
Liver 9190 4700
7650 3900
Remainder 1810 930
Parts 1390 720
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Depuration test

6.3.1 Test method
After the test fish were exposed for 61 days, this depuration test was started by
transferring them to another test tank (without test substance and dispersant). Analysis
of the test substance in test fish after 2, 11, 21 and 37 days from the initiation of
depuration was performed with the same manner as described in section 3.7.

<Test condition>
Test tank 100-L glass tank
Flow rate of test water 1600 mL/min for dilution water ; 2304 liters/day for
test water were supplied.
Test temperature 25Fx2°C

6.3.2 Residual rate of the test substance
Residual rate of the test substance in the test fish were calculated as follows :

Fn

Fne — 0
PFn = CF 100

PFn : Residual rate of the test substance in test fish on n day from start
of this test (%o)

Fn : Amount of the test substance on n day from start of this test (ng)

W : Weight of test fish (g)

CF : The average concentration of the test substance in test fish on
steady-state at Level 1 and on 58 days at Level 2 (ng/g)
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6.3.3 Results
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The residual rates (%) of the test substance in test fish after 2, 11, 21 and 37 days
from the initiation of depuration were calculated by comparison with the average
concentration of the test substance in test fish on steady-state at Level | and the average
concentration (two fish) of the test substance in test fish after 58 days at Level 2 (sec

Tables-14, 15, Figs.16, 17).

The residual rates (%) plotted against duration of depuration are shown in Figs.138.

19,
On the basis of this result, the depuration half-value (t12) is 49 days at Level | and
152 days at Level 2.
Table-5 Residual rate of test substance (Unit : %)
After After After After .
Level | o Gays | 11days | 21days | 37days | 20 | Tie
64
150 96 61 120
! 150 110 65 62 14 16
97
91 91 41 67
2 58 68 58 69 5 17
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7. Discussion

(1) The blank of test fish analysis
In the blank test, the mass chromatogram of LC-MS had peaks interfering with
determination of the test substance concentration. The mass fragment of the blank was
the same as that of test substance, and pattern of mass chromatogram was the same.
Because the same blank peak was detected by analysis of control fish, BCFs was
calculated from that the mean value of the blank in control fish of before initiation of
exposure and after termination of exposure was deducted from amount of test substance
in test fish. Morecover, BCFs calculated without deducting a blank was practically

equal to the result of this study.

(2) The bioconcentration of isomer
As the result of identification by LC-MS, the test substance was the mixture of
isomers (see Fig.21). Quantitative analysis for test substance performed using the total
area of three peaks. About two peaks which eluted faster than main peak, it is
considered that BCF of each peak is lower than BCF caiculated in a total peak area.
On the other hand, the 3rd peak that is the main ingredients is considered to be the
almost same BCF's as the result of this study.

(3) Analysis in parts of test fish and depuration test.

Because BCFs were over 1000 in level 2. analysis in parts of test fish and
depuration test were performed at both of Level 1 and 2.

In analysis in part of test fish, analysis of viscera except liver and that of liver were
performed separately. to determine the distribution of the test substance in liver. BCFs
of the test substance in each part is shown in Table-4. BCFs of the test substance in
viscera except liver and liver were higher than that in other parts. Then. there was no
difference in BCFs of viscera except liver and liver.

The result of depuration test, the depuration half-value (t,,2) was 49 days at Level |
and 152 days at Level 2. Herefrom. it is considered that the depuration rate of the test
substance from test fish is slow.
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8. Remarks
8.1 Instruments, apparatuses and reagents, etc. for the test

(1) Instruments for fish care
Micro quantitative pump for supplying stock solution :
Tokyo Rika Kikai Co.. Ltd. type GMW
[nstrument for measuring concentration of dissolved oxygen :
lijima Seimitsu Industries Co.. Ltd.
type F-102
pH meter Toa Electronics Ltd.  type HM-14P

(2) Instruments, apparatuses and reagents
Instruments and apparatuses

High-performance liquid chromatograph-mass spectrometer :
see page 16

Electronic analytical balance : Sartorius  type BP301S
Shimadzu Corporation type AEX-200B
Metler type AE163
A&D CO., LTD FA-2000

Homogenizer {(polytron) Kinematica type PT3100

Centrifuge : Kubota Seisakusyo Co., Ltd  type 6900
Reagents

Acetonitrile (HPLC grade) : Wako Pure Chemical Industries, Ltd.

Methanol (HPLC grade) : Wako Pure Chemical Industries, Lid.

Di-#n-butylamine acetate(0.5 mol/L. agqueous solution)
(ion-pair chromatograph grade) Tokyo Kasei Kogyo Co., Ltd.
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(3) Instruments, apparatuses and reagents for gravimetric analysis of lipid content in test fish

Instruments and apparatuses
Electronic analytical balance :

Rotary evaporator ;

Homogenizer (autocellmaster) :
Vacuum pump :

Vacuum desiccator :
Reagents

Purified water :
Methanol (extra pure) ;

Sartorius type BP301S

Metler type AE163

Tokyo Rika Kikai Co., Ltd. type N-1
Tokyo Rika Kikai Co., Ltd. type N
[uchiseieido Co., Ltd. type CM-200
Sinku Kiko Co., Ltd. type DA-20D
Sinku Kiko Co., Ltd. type DAH-20C
luchiseieido Co., Ltd. type VL

Takasugi Seiyaku Co., Ltd.
Wako Pure Chemical Industries. Lid.

Chloroform (guaranteed reagent) : Kishida Chemical Co.. Ltd.
Anhydrous sodium sulfate (extra pure) :

Katayama Chemical Industries Co.. Ltd.

(4) Apparatuses and instruments for stractural confirmation of test substance
Fourier transform infrared spectrometer :

Shimadzu Corporation type FTIR-8200PC

High-performance liquid chromatograph-mass spectrometer :

Waters  type ZMD
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