
BIOACCUMULATION

TEST SUBSTANCE

Identity:[2-(N-Ethylperfluorooctanesulfonamido)ethylacrylate;may alsobe
referredtoas Bl228, D-1, ETFOSEA, or FX-13.(2-Propenoicacid,2-
[ethyl[heptadecafluorooctyl)sulfonyl]amino]ethylester,CAS # 423-82-
5)

Remarks:Materialisanambersolid.Reportstatesthatsamplepurityis99% or
more based on informationsuppliedby Sponsor. The pudtyfidentityof
thetestsubstance cannot be substantiated.As presentedinthe
report,the structuralformulaindicatesthat"purity"cannot be assigned
as "99% ormore. Lot number 101.

METHOD

Method/guideline followed:MITIdescribedin"ChemicalSubstances Control
Law" (Japanese Law No. 117,1974).OECD 305C.
GLP (YIN): Yes
Year: 1995
Exposure period: 8-weeks
Exposure concentrations:0.01and 0.1mg/L
Test species: Cyprinuscatpio

RESULTS

BloconcentrationFactors:
Week 2 Week 4 Week 6 Week 8

0.01 mg/L exposure: 0.4 0.6 0.6 0.5

duplicate 0.4 0.7 0.4 0.5

0.1 mg/L exposure 3 4 2 2

duplicate 3 3 2 2

CONCLUSIONS

Neithermortalitynor abnormalitiesinappearance orbehaviorwere observed in
the treatedand controlfishduringthe 8-week testperiod.

The testsubstance isnotbioaccumulativeincarpunder theprescribedtest
conditions.



Submifter:3M Company,EnvironmentalLaboratory,P.O.Box 33331,St.Paul,

Minnesota,55133

DATA QUALITY

Reliability:Klimischranking3.
The pudtyridentityofthetestsubstance cannot be substantiated.The
extraction/analyticalmethodology has notbeen validatedthereforeitisnot
possibletoknow ifthetestcompound didnotbioconcentrateinthefishorsimply
was notextractableby themethodology oftheexperiment.The reportstatesthat
the chromatographicpeaks elutingfrom "lto3 minutes"areconsideredtobe
metabolites.Whilethisstatementdoes notchange theconclusionsofthereport,
thisassumption iscannot be justified.
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Summary

Sponsor : SUMITOMO 3M LTD.

StudyTitle : Bioaccumulationstudyof-SampleD-1 with carp
Cyprinus carpio

Study No. : 2Bl2lG

Test Substance : Sample D-1

Test Period : From May 18i 1992 to Sept. 24,'1992

Testing Method : Testingmethodof Ministryof InternationalTradeand
Industry(MITI)described in "ChemicalSubstances

ControlLaw" (JapaneseLaw No.117, 1974).

(OECDtestingguideline305C)
Supplyof testwater : Continuousflow-throughdiluter

system
flowrate : 1600L/ day

Nominalconcentrationof SampleD-1 in testwater
Highexposurelevel ; 0.1 g g/mL

Low exposure level ; 0.01 g g/@nL

Exposureperiod : 8 weeks

Analyticalmethod : GC analysisafterpre-treatment

Results Bioconcentratibnfactors(BCFS)obtainedin thisstudy

were as follows:

Bioconcentrationfactors(BCFs

level-"@@exl@sure period(weeks) 2 4 6 8

High exposurelevel,samplefish No-1 0.4 0.6 0.6 0.5
No.2 0.4 0.7 0.4 0.5

Low exposurelevel,samplefishNo.1 3 4 2 2
No'.2 3 3 2 2

Conclusion On thebasisof theabove results,it can be concluded

that the testsubstanceis not.bibaccumulativeunder the



n t r o d u c t i o n

1.1StudyTitle

BioaccumulationStudy of SampleD-1 withCarp ( Cyprinus carpio

1.2 Objective

The objectiveof this studywas to evaluatebioaccumulationpotential

of D-1 for applicationof a new chemicalsubstancein Japan.

1.3 Testing Method

Testingmethodof Ministryof InternationalTradeand Industry(MITI)

described in uchemicalSubstancesControl Law" -(JapaneseLaw No.117,

1974). (OECDtestingguideline305C)

1.4 GLP Compliance

The study was conducted in accordance with the Good Laboratory

Practice (GLP)regulationsrecognizedby Basic IndustriesBureau,

JapaneseMinistryof InternationalTradeand Industry(MITI).

1.5 Study Period

From May 18, 1992 to Sept. 24, 1992

exposureperiod.:From May 26, 1992 to July 21, 1992)

1.6 Storageand retentionof recordsand sample

Followingrecords,raw data,and samplewill be retainedin the

archivesof MITES for 10 yearsaftersubmissionof the final report.

After thisperiod,the sponsorwillbe contactedfor approvalof the

disposalof any data.Data will be retainedin the archivesfor a

furtherspecifiedperiodat the sponsor'srequest(additionalfee).

1) The protocoland its ammendmentrecord.

2) The final'report.

3) Raw data.

4) Qualityassurancereports.

5) Testsubstance( ca. 2g

Ai nthi-rdnriimentsrea'uiredbv'MITIOLP'i6k@l-itions.



2. T e s t s u b s t a n c e

2.1 Chemicalname,Structuralformula,Molecularformulaand weight.

Chemical name

2-[N-Ethyl-N-perfluoroalkyl(C=1-8)sulfonylaminolethylacrylate

[Abbreviatedname:SamleD-1, identificationNo.2Bl2lG]

Structuralformula

Cz H5 0

C. Fz..iSOt %'OHzO-C-CH=CH2

n = 1-8, n 8 : ca. 78%, n 1-7 ca. 21%

Molecularformula Ci5HizO4 NSF17 n 8

Molecularweight 6 2 5 (n= 8)

Data from the sponsor)

2.2 Physico-chemicalproperties

Appearance amber likewax

Meltingpoint 27 -420C

Boilingpoint ca.150 OC ( ImmHg)

Solubility

water < 0. 1 % 25 *C)

methanol > 5 % 25 OC)

acetonitrile > 5 % 25 OC

acetone > 5 0 %

n-hexane > 5 N 25 *C)

THF > 5 % 25 -C)

DMSO insoluble

Infraredspectrum* shown in Appendix-I

Data fr6m -theg@6h's'-o-rl'- 7-



2.3 Source

(1)Supplier : SUMITOMO 3M LTD.

(2)Suppliedquantity* : 50 g

(3)Dateof receipt : April1, 1992.

(4)Lot.No. * : 101

(5)Purity > 99 %

Impurity* Phenothiazine 60 ±20ppm

Hydroquinone monomethylether 170 35ppm

provided by the sponsor

2.4 Confirmationof testsubstance

Before starting the study, infrared(IR) spectrum'ofSample D-1 was

measured. The spectrum (Fig.l(p.28))was compared with the IR data

provided by the sponsor (Appendix-1)and was confirmed the identity.

And it also correspondedto the structuralformulashown by the sponsor.

2.5 Stabilityof test substanceunderstorageconditions

At the termination of the study, IR spectrum of Sample D-1 was

measured and the spectrum (Fig.2(p.28))was compared with the IR

spectrumobtainedat the startof thisstudy (Fig.1).Test substancewas

confirmed to be stable under storage conditions stored in the

refrigeratorduring the testperiodof ca.2.5months.



3. M a t e r ia I s

3.1 Apparatusfor bioaccumulationtest

The flow-throughtestsystemis shown in Fig-3 (p.29

f For testaqruariumI

Dilutionwater supplypump :Yamazen (FMI)Co., QD-2CSC

Feed solutionsupplypump :Yamazen (FMI) Co., QG6-FIfOOSTY

[ For controlaqruariumI

Dilutionwatersupplypump :Yamazen (FMI)Co., RP-D-2CKC

Feed solutionsupply PUMP- :Tokyo Rika Kikai Co., GMW-8

3.2 Apparatusfor analysis

Infraredspectrophotometer : Parkin Elmer Co., Model 1640

Homogenizer : NihonSeikiKaishaLtd.,M-8

Shaker : Taiyo Kagaku KogyoCo., SR-II

Rotaryevaporator : BuchiLtd., RE-111

Aspirator : Yamato Kagaku Co., BP-51

Electronicbalance : MettlerLtd.,PL1200

Gas chromatograph : Shimadzu Ltd., GC-14A

3.3 Reagents

Acetonitrile Kokusan Chemical Co., GuaranteedReagent

Acetone Junsei Chemical Co., GuaranteedReagent

Chloroform Junsei ChemicalCo., Guaranteed Reagent

EthylAcetate : Kokusan Chemical Co., GuaranteedReagent

Tetrahydrofuran(THF) : KishidaChemicalCo., GuaranteedReagent

n-Hexane : Kishida Chemical Co., GuaranteedReagent

Methanol : Junsei ChemicalCo., GuaranteedReagent

Sodium chloride : Kishida ChemicalCo.-,GuaranteedReagent

Sodiumsulfate,anhydrous : i(okusanOh
.
em"ic-a-fCo., Guaranteed Reagent

-.



4. A n a Iy t i c a I m e t h o d s

4.1 Gas chromatographic(GC)conditions

Column Shimadzu Ltd.,Wide Bore column, CBP20-W25-100 0.53mmx 25m

Temperature Column 1300C

Injector 2000C

Detector 2400C

Flow rate of N2 20mL/min

Range 10'

Attenuation 7

Chart speed 5mm/min

Injectionvolume 3gL

4.2 Calibrationcurve

Standard solution of 1000 ag/mL was preparedby dissolving100 mg of

D-1 in 100 mL of n-hexaneand this standardstock solutionwas diluted

with n-hexane to prepare 0.25, 0.50, 1.00gg/mL n-hexanesolutionsof

D-1. These solutions were injectedinto GC describedabove. The GC

peak areas( g V -sec)-were plottedagainstthe concentrationsof D-1.

The GC chromatogranfsand the calibration curve thus obtained are shown

in Fig.4(p.30),and Fig.5(p.31),respectively.Quantityof D-1 was

calculated from the total area of peaks at 3.9 and 4.5 min. on the

chromatogram.The calibrationcurve is sttaight linethroughthe origin

and itscorrelationcoefficientis 1.000.

D-1 was determinedwith the ratio of area on GC chromatogramsagainst

the standardsolution (0-5 gg/mL) per measurement.



4.3 Analyticalmethodof testsubstancein testwater

Analysis was performedaccordingto the followingprocedure.

Test Water 1000 mL (100mL) *
I

+---Sodiumchloride 25 g,(5g
*--Chloroform80 mL 40 mL)

-Extractwithshaker(5min.)

Aqueous 1 Chloroform laye7r

I
+- Chloroform 80 mL( 40mL

Extractwith shaker(5min.)*

Aqueous layer [-Chloroformlayer-]

Discard
Sodium sulfateanhyd. 40 g

Filter ( llG3glassfilter

Evaporate to dryness

N-Hexane

Dilute to 20mL

G C

............................................................................................................
High exposure level



4.4 Analyticalmethodof testsubstancein test fish

Analysiswas performedaccordingto the followingprocedure.

Test Fish (ca.25g

W h

Repeat once again Cut into ieces

*.-Acetonitrile-80 mL

Homogenize, 5 min. 10,000 rpm)

Filter suction Filterpaper S-60)

Residue Acetonitrilelayer

Discard +-@ionized water 5OOmL
*-Sodium chloride 25 g

n -Hexane IOOML
Extractwith shaker,5 min

Fcetonitrile-aqueous l@ay@er] n-Hexane

Discard *--Acetonitrile80 mL

Extractwith shaker,5 min.

n-Hexane later] Acetonitrilelayer

Discard -Evaporate to dryness

+-n-Hexane 5mL

Dissolve

L

Continued on next page]



n-Hexane solution5

Column chro tography SEP-PAKTM cartridge(Florisil)

Waters Co.
Elute

Eluent Column

.+-n-Hexane/EthylAcetate=8/2, lOmL

Elute

Eluent Column

Discard
+-n-Hexane

Dilute to 20mL
I ..

.

G C

L'@-Hei



4.5 Blank test

(1)Water

The blank tests were performedtwice accordingto the procedureshown

in 4.3, using 1000 mL of the test water in the absenceof D-I(Control

aquarium).There was no peak which disturbedthe analysisof D-1 in GC

chromatogramsfrom water(Fig.6(p.32)).

(2)Fish

The-blank tests were performed according to the procedureshown in

4.4, using the each two untreatedtest fish with D-1 (Controlaquarium)

,at the bigiming and the terminationof the exposureperiod. Therewas

no peak which disturbed the analysis of D-1 in GC chromatogramsfrom

fish(Fig.7(p.33,34)).

4.6 Recovery test

(1)Water

Two mL of acetone solution of D-1 (5gg/mL) was added to 1000 mL of

the test water in the absenceof D-1. D-1 dispersesolutionof 0.01 gg/mL

(the same as Low exposurelevelconcentrationin the testwater) in

the test water was thus prepared and the recovery-testswere performed

twice according to the procedure shown In 4.3. As shown in Table

l(p.35)andFig.8(p.36),the mean valueof the recoveryratioswas 94.6%.

Analyticalvaluesof the testwater were correctedby thisvalue.

(2)Fish

Two mL of acetone solution of D-1 (5gg/mL) were added to the

untreated test fish with D-1 and the recoverytest was peformedtwice

accordingto the procedureshown in 4.4. In case that a fish body weight

is 25g, the concentrationof D-1 in fish would be 0.3g g/g and

correspondto 30 times of that in the test water. As shown in Table 2

(p.35)and.Fig.9 (p.37),the mean value of the-recoveryratioswas

99.2%. Analyticalvaluesof thd-t&:§tf1-S'h',Wdedcorrectedby.thisvalud.-7-



4.7 Detectionlimit

There was no peak which disturbed the analysis of D-1 in GC

chromatograms from blank water and blank fish. Therefore, the area of

the minimum detectable peaks, which can be recognized visually, was set

to be 30,000 gV See.. This value correspondsto ca. 0.02 g g/mL(D-

1) on the calibrationcurve. Detectionlimit is calculatedaccording

to following calculationformula and conditions. The results are as

folloi4s;

Fish : 0.02gg/g

Water : High exposure level 0.004 g g/ML

Ww exposure level 0.0004,4g/ML

It would be possible to calculate bioconcentrationfactors (BCFS)of

followingvalues in the case of fish weight 20g.

High exposurelevel ( 0.1gg/mL ) > 0.2 times

Low exposure level ( 0.01g/mL ) > 2 times

......................................................................................................

(Calculationformula]

Detection limit Concentration in x Volume of the /Amount of
the final solution final solution sample

[Conditions]

Fish Volume of the final solution 20 mL

Amount of sample (fishweight) 20 g

Water

High exposurelevel ; Volumeof the final solution 20 mL

; Amount of sample 100 ML

Low exposurelevel ; Volume of the finalsolution 20 mL

Amount of sample 1000 ML



5 . A c u t e to x ic ity to f is h

The staticacute toxicitytest of the testsubstanceto fish was

conducted according to the Japanese IndustrialStandard Method "JIS K

0102-1986,IndustrialWaste Water Testing Method, 71. Acute toxicity

studyusing fish".

The result obtained in this test were used as a reference for

determining the nominal concent-rationsto be used in the

bioaccumulationtest because the nominalconcentrationsof high and low

exposure levels should be lower than 1/100 and 1/1000 of 48hr-LC50,

respectively-

5.1 Preparationof test solutions

Four mL of 400mg/mL THF solution of HCO-20 was mixed with 4mL of

50mg/mLTHF solutionof D-1. After evaporationof THF in the resultant

solution by blowing Na gas,it was mixed with HCO-20 solution(6.4gin

lOOmL water) and dispersed.This dispersedsolutionwas diluted to 2L

with declorinatedwater (Yokohamamunicipaltap water was treated with

activatedcharcoal)toprepare 100 gg/mL solutionof D-1.

(controllevel

Eight g of HCO-20 was dissolved with 100 mL of deionized water and

dilutedto 2L with dechlorinatedwater.

5.2 Test conditions

(1)Testfish Orangekillifish(Oryziaslatipes

Source Miyazawa Fish Farm(1323, Suenaga, Takatsu-ku,

Kawasaki)

Date of receipt March 3, 1992.

Lot No. 92-H-0303



Body length approx. 2 cm

Body weight approx. 0.2 g

(2)Acclimation:

Aquarium No. C-5

Water temperature 25±2 OC

Period Over one week

Feed Tetramin (D(TetraWerke, Germany)

Fish were fed once a day except holidays and

not fed 48 hourspriorto the test.

Percentageof mortal fish duringone week befor test ;lessthan 5%

(3)Testconditions

The number of fish 10 per one aquarium

Volume of water 2 L

Temperature 24.4-25. 40C

Duration 48 hours

Dissolved oxygen 4.2-7.4 ppm

Aeration Test water was aeratedduring the testperiod.

Renewal of test water non

5.3 Results

The 48hr-LCso valueof testsubstancewas more than 100 g g /mL

as shown in Table-3*(p35).



6. S t a b i I i t y o f t e s t s u b s t a n c e u n d e r

t h e t e s t c o n d i t io n s

6.1 Stabilityin water

(1)Preparationof testsolution

The feed solution of high exposure level (concentrationof'D-1:

4.Omg/mL)was preparedby the procedure in 7.2(l).Then, 2.5mL of this

solutionwas diluted to 10OOmLwith delonizedwater..It(concentration

of D-1: 10 gg/mL) was used for the stabilitytestof D-1 in water.

(2) Method of measurement

The solution preparedby the procedure shown in 6.1 was left under

room conditions, and 5mL of this solution was withdrawnand diluted

with 100 mL of water on days 0, 1, and 2. Each of them was pre-treated

by the procedure in See.4.3 and diluted to 100 mL with n-hexane.The

resultant solution was analyzed by GC and variation of the test

substanceconcentrationwith time was evaluated.

(3)Results

Typical GC chromatogramsare shown in Fig.10(p.38)and the variation

of concentrationis shown in Fig-11(p.39). Based on the resultthat

test substance remained 104% (9.5 g g/mL --,.9.9gg/mL) of initial

concentrations-after2 days, it is concludedthat D-1 is stable in

water.

6.2 Stabilityin feedsolution

(1)Preparationof testsolution

The feed solutionof lowexposurelevel (concentrationof D-1: 400g g/

mL) was prepared-bythe procedurein 7.2(l).

(2) Method of measurement

The test solutionpreparedb3(-(I),wa8"leftunder the rdom.conditiont@



At days 0, 3, 7, and 14, 2.SmL of the test solutionwas withdrawnand

was dilutedto 50 mL with acetone. Then eachof 2.5mL of these solution

was withdrawn and was diluted to lOOmL with acetone, and analyzed by

GC. Variation of the test substance concentrationwith time was

evaluated.

(3)Results

Typical GC chromatogramsare shown in Fig-12(p.40)*andthe variation

of concentrationis shown in Fig-13(p.41).Basedon the result that

test substanceremained 99% (394,ug/mL - 390#g/mL) of initial

concentrationsafter 14 days, it is concludedthatD-1 is stable in

feed stock solution.



7 . B io a c c um u Ia t io n t e s t m e t h o d

The study was performed in accordance with the testing method of

Ministry of InternationalTrade and Industry (MITI) described in

"Chemical Substances Control Law" (Japanese Law No.117, 1974).

7.1 Test fish

Carp( -Cyprinus carplo ) were purchased from Sank-yoSuisan Co. (1-1

Ichigayatamachl,Shinjuku-ku,Tokyo) on December 6, 1991. Prior to the

initiationof the test, these fish were acclimatizedover a week under

the.test condition (water temperature25 ± 2 *C, fed with commercial

pellets once a day) and the mean body length of them is ca.11 cm.

Mortal fish were less than % during the acclimation of a week prior

to the introductionof fish into the test system.

7.2 Methods and conditions

(1) Preparationof.feed solution

•High exposure level

The stock solution was prepared by dissolving2.0 g of D-1 and 80 g of

HCO-20 in 5OOmL of THF. Cone. of D-1 4.0 mg/mL, Cone. of HCO-20:

160 mg /mL

• Low exposure level

Fifty mL of the feed solution of high exposure level was diluted to

500 mL with THF (Conc. of D-1 0.40 mg /mL, conc. of HCO-20 : 16 mg/mL).

-Control aquarium

The 160g of HCO-20 was dissolved in IL of THF(stocksolution). The

370mL of this solution was diluted to 11 L with deionized water.

(Conc. of HCO-20 : 5.4 mg /mL

The feed solutions were renewed every 7 -10 days.



(2)Preparationof testsolution

The feed solutionpreparedby the procedure shown in 7.2(l) was

suppliedto mixingtube by feed solutionsupplypump and dilutionwater

(dechlorinatedtap water)was also supplied to the same tube. Then

these were mixed and the concentration-of test substance reachednominal

value. The testsolutionin mixing tubewas suppliedto an aquarium.

Dilutionwater is the tap water of Yokohamacity which was dechlorinated

withactivatedcharcoal.(Fig-3(p.29))

(3)Conditions

Flow.rate of feed solution 40m Uday for high and low exposurelevels

and 1.2 Uday for controllevel

Flow rate of dilutionwater : 1600 L/day (The turnoverrate for each

aquarium : 20 times/ day)

Test fish : Carp (Cyprinus carpio,Lot.No. 91-K-1206,aquariumNo. B5)

Body weight : 31-40 g

Body lengtb : 11- 12 em

-Fat contentof fish : 3.7 % ( n=4,3.3- 4.3%)

-Water temperature : 24.2-24.70C,

-Dissolved oxygen : 4.9 - 8.2mg/L

-Feeding Fish were fed with commercialpellets

(MinipetID(KyorinCo. Ltd.))once a day exceptholidays.

-Nominal concentrationof D-1 in water

High exposure level ; O.lg g/mL (conc.of HCO-20, 40@/ML)

Low exposure level ; 0.01 g g/mL.(conc.of HCO-20, 0.4mg/mL)

Control ; 0 gg@ml (conc. of HCO-20, 4mg/mL)

-Populationdensity(at the biginningof the exposureperiod)

High exposure level ; 15 fish/ 80L testwater

Low exposure leve ; 15 fish/ 80L testwater

ig fich i AnT. toot tvotar



Exposureperiod : 8 weeks

(4) Introductionof fish, biologicalobservationand environmental

control

The test systemwas operatedfor 4 days prior to the introductionof

fish to confirmthe stabilityof the concentrationof D-1 in water.

After that, fish were introducedinto the test system. Fish were

observedformortality,behaviorand someabnormalitiestwicea week.

Dissolved oxygen and temperatureof test water were monitored twice a

week. These resultswere recorded.

(5)Analysisof D-1 in testwater

Aliquot of test water was withdrawn twice a week and was analyzed by

the procedureshown in 4.3.

(6)Analysisof D-1 in testfish

Three fish were.collectedin 2, 4, 6 and 8 week after exposure. Two

of them were analyzed by the procedureshown in 4.4.

Flow rate of dilutionwater was 800 L/day in first 3 days , but

becauseof concentrationdecreaseof D-1 due to uptake by fish, it was

changedto 1600 Uday after the day for each aquaria.



8. R e s u I t s a n d D i s c u s s io n

8.1 Circumstancesthat may have affectedthe reliabilityof the test

results.

There was no significant matt-erthat may have affected the

reliabilityof the test resultsduringthe testperiodof 8 weeks.

8.2 Biologicalobservationsof test fish

Neither mortality nor abnormality in appearanceor.behavior was

observed in treatedand controlfish during the test periodof 8 weeks.

8.3 Concentrationsof test substancein test water

The resultsare shown in Table 4, 5(p.42,43) and Fig-14,15(p.44).

(Appendix-2) The mean values during the exposureperiod were 0.092 g

g/mL ( high exposurelevel ) and 0.0082 gg/mL ( low exposurelevel

The decreasesof D-1 concentrationin both levelswere observedat 3

days from the initiationof test. This phenomenawill be attributable

to uptake of D-1 by fish. Therefore,flowratesof the feedsolution

for both aquariawere increasedby a factor of two, and as a result,

each concentration is.approached to each nominal value. The

coefficientsof variationare 8.4 % ( highexposurelevel) and 13.5%

low exposurelevel), respectively.

8.4 Concentrationsof test substance in test fish.andbioconcentration

factors(BCFs)

The resultsare shownin Table6, 7 (p.45,46) and Fig.16-18 (p.47-

55). Concentrations'of D-1 in fish are 0.032-0-062 g g/g high

exposurelevel ) and 0.013 -0.034 gg/g (lowexposurelevel The

BCFs are 0.4-0.7 high exposure level)and 2-4 low exposure

IPvp. I



Peaks observedat the retentiontime from 1 min. to 3min. will be

consideredas metabolitesof D-1.

On the basisof the above results,it can be concludedthat sampleD-1

is not bioaccumulativein carp underthe prescribedtest conditions.



Fig-I Infraredspectrumof D-1 (beforestartingthe study)
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Fig-2 Infraredspectrumof D-1 (at the terminationof the study)

X: 4000.0.400.00 r-m-1:0.23.76.30 %T 92/08/07 09:57
4 scans: tnode ratio: re5ol 4.00 cm-1: apod strong

2BI21G 0-1 Lot.No.101
threshold 3.00%: band

cm-1 % cm-1 % cm-i % cm-1 x

3854.2 70.59 3751.9 7 1.78 3676.2. 71.50 3650.1 71.29
3530.0 71.45 3587.7 71.30 2987.1 64.35 1731.7 29.76

1638.4 60.89 1467.8 60.04 1392.9 31.11 1202.3 23.91

1062.7- 46-04 10'18.3 44.44 985.2 42.65 808.2 49.13

784.3 59.95 746.9 56.19 735.7 56.80

19 peaks found

76.30-
XT

Vc -1!

V40,

V.10. vc:.

0.23

4000 3500 3000 2500 2000 1500 1000 ce" -MO

-2R-



Fig.3 Bioconcentrationtestsystem
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Fig.5 Calibrationcurveof D-1
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Table 1 Recovery test from water

w A B C D E R

amount added peak area conc. in measured recovery Fig.

of amount final amount No.

water V sec volume

ML Ag Sample Std. g 9/ML A 9 YO

1 1000 10 723856 762903 0.474 9.48 94.8 8

2 1000 10 720337 762903 0.472 9.44 94.4 8

Average 94.6 %

Concentration of standardsolution(Cstd.) 0.56 mg/mL

Final volume (V) .:20mL

Calculation

Cstd x B/C E=DXV R=E/AXIOO

Table 2 Recovery test from fish

w A B c D E R

Fish added peak area conc-in measured recovery Fig.

weight final No.

amount V -sec volume amount

9 IL9 sample Std. /Igimt gg YO

1 36.@2 10 803266 813996 0.493 9.86 98.6 9

2 34.25 10 813149 813996 0.499 9.98 99.8 9

Average 99.2 %
Concentrationof standardsolution(CStd.) 0.5 gg/mL
Final volume (V) :20.OmL

Calculation

D= Cstd x B/C E=DXV R=E/AXIOO

Table 3 Acute toxicitytest 48 hrs)

D - 1 number of dead fish mortality
g g/ML testfish . %

0 ( control 10 0 0

100 10
0- 0-

A.qhr-if.,tn= .sinn ticr/mL



ci

SIART

4. @,93

PKIIQ T I IIE AREA MK I DIIO CONC OR
CD

ri
CD

3.315 13901 v 1.7455 rn

3 3.9 625788 V 78.5757

4 4.593 137115 v 17.2165
- - -- - - -- - - - - - -- -- -- -- -

TOTAL 796415 100 co
CD

START "%

4.5-92

P K ti;3 T I liE AREA liI', I 1)110 colic

1 2 . '7.4 4 2 16717 2.2177

a 3.318 13213 V 1.7529

3 3,898 59325e.. V 78.7037

4 4. 59'2 130598 v 17.3256
--------- -------------

TOTAL 753786 1013

START

- 3. 9k35
4.595

p 11%110 7 1 liE AREA. IIK I B 110 ciliic

2.938 165,@5 2.215

2 3.318 12282 v 1.6393

3 *3.9C'5 592950 v 79.1429

4 .4.595 127387 v 17.0027
--------- -------------

TOTAL 749214 lf3l3

9@3



.START

0

C/2

4.56? FL
CD

CD CD

PI%,NO T IIIE AREA 11K 11)li0 cotic iz 0
0
CD

1 2.93 2C,325 2.3961

2 3. 3rj5 13939 V 1.6432

3 3.87-13 667862 V 78. 73@42 r+
4 4..567 146134 V 17.227.5

--------- ------------- 0
TOTAL 8482613 1013

START

5@--4 .@--573
3...-85

p 11%li0 T IliE AREA liK IDtiO colic

1 2.15 201E.6 2.3366

2 2.515, 6354 k3.7362

3 2.932 33246 V 3.8523

4 3.885 650164 V 75.3348

4 .'Z-7 153102 y 17.74
-----------

TOTAL 863032.
START

i 7'@
'SZ2--

4.583

p 11%ri0. T IIIE AREA MK IDNO colic

1 2.17@-. 15969 1.8185
2 2.937 3'@54 3 5 '1 3.6937
3 3.333 16576 V 1.8876
4 114.893 657675 V 74.8951
5 4,52.3 1!5547 4 y 17.7051

--------- -------------

TOTAL $78128 1 ri0

-

35

g@

.567,

4L

Ci. @3%

C' 7'



CA

4 i.37

PKIIO 7 1IIE AREA 111.' 1 DIIO colic IIAIIE

1 2. ?7 18144 2.2954

3.345 11535 v I .465;,

3. 624824 V 79. A45 k

4 4.637 13511 1 1) 17. 1933
-------------

C+TOTAL 29rj465 lee 0
START OFq

3.938
4 .(.4

IIliE AREA 11r, IDtiO come liAllE.

CD
17 1;@'? 2.4@S

2 3.357 1 1133 7 14 1.5416

3 3.938 551 147 V 77. 1ZZ6 CD

4 4.642 13,@287 14 13. 93e9
- --------- -------------

TOTAL 714637 ISO

START

3.91 CD

l@@-4. 1,117 @n

TIIIE AREA liK IDliO colic liAliE ot

2.957 2.5946

2 i.3.03 13763 v 1.7237

3 3.91. 627773 V 78.6223

4 4 . @rj7 136211 v 17.0592
--------- -------------

TOTAL 798464 1 DO

START

9 2
4.617

06

Pillit) IliE AREA liK Iblio colic liAliE

1 17479 2.3471

2 3. 33@5 11633 V 1.5621

3 @e !.7;,722 V 77.4419

4 13*882 V 19.64:a9
--------- -------------

3-9j8
4 4

312?

-.-924 17

TOTAL 744716 1 ri



Fig.11 Stabilityinwater
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Fig-13 Stabilityin feedsolution
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Table 4 Analysisof D-1 in testwater (Highexposurelevel)

i A B c E

sampling exposure peak area conc. mean Fig.
date period in conc. No.

g V - sec water

day week Sample Std. gg/mL 'ag/mL

5.26, 192 0 0 1 691668 761885 0.096 0.096 1-1

29 3 2 1551911 768251 .0.076 . 0.086 2

6. 2 7 1 3 665450 759i99 0.093 0.088 3

5 10 4 684891 764544 0.095 0.090 4
1

9 14 2 5 655152 752597 0.092 0.090 5

12 17 6 742762 794882 0.099 0.092 6

16 21 3 7
1
600994 794596 0.080 0.0901 7

19 24 8 1 705686 824875 0.090 0.090 8.

23 28 1 4 9 1716171 792816 0.095 0.091 9

26 31 10 1687002. 809639 0.090 0..091 10

30 35 5 11 1776203 831148 0.099 0.091 11

7. 3 38 12 1709193 787890 0.095 0.092 12

.
7 42 6 13 674771 77106@5 0.093 0.092 13

10 45 14 742351 1808504 0.097 0.092 14

14 49 7 15 701150 1791505 0.094 0.092 15

17 52 16 544487 775383 0.074 0.091 16

21 56 8 17 733512 1779453 0.099 0.092 17

* Appendix-2

Concentrationof standardsolution Cstd 0.5 g g/mL
Final volume V : 20 mL
Sample volume w : 100 ML
Recovery R : 94.6 %

Calculation

C = Cstd x A/B x F (F= V/W/ (R/ 1 0 0

E = E C i/ i (i: numberof analysis)

Mean concentrationin water -s-tand-a-r..d-.d.ev-.iation:. 6-.092 0.0677 @Tg7mL



Table 5 Analysisof D-1 in testwater (Lowexposurelevel)

i A B C E

sampling exposure peak area conc. mean Fig.
date period in conc. No.

,aV -sec water

day week Sample Std. 9 g/mL g g/mL

51.26,192 0 0 1 738542 .761885 0.0102 0.0102 1-1

29 3 2 359497 768251 0.0049 0.0076 2

6. 2 7 1 3 515797 759199 0.0072 0.0047 3

5 10 4 599070 764544 0.0083 0.0077 4

9 14 2 5 570779 752597 0.0080 0.0077 5

12 17 6 572050 794882 0.0076 0.0077 6

16 21
1

3 7 659682 794596 0.0088 0.0079 7
1

19 24 8 572309 824875 0.0073 0.0078 8

23 28 4 9 676137 792816 0.0090 0.0079 9

26 31 10 689946 809639 0.0090 0.0080 10

30 35 5 11 701085 831148 0.0089 0.0081 11

7. 3 38 12 636904 787890 0.0085 0.0081 12

.7 42 6 13 615794 771065 0.0084 0.0082 13.

10 45 14 662294 808504 0.0087 0.0082 14

14 49 7 15 606422
1
791505 0.0081 0.0082 15

17 52 16 591058 775383 0.0081 0.0082 16

21 56 8 17 600028 779453 0.0081 0.0082 17

( * Appendix-2

Concentrationof standardsolution Cstd 0.5 g g/ML
Final volume V : 20 mL
Sample volume W : 1000 ML

Recovery R : 94.6 %

Calculation

C= CstdXA/BXF (F= V/W/ (R/1 0 0)

E E C i i (I:numberof analysis)

Mean concentrationIn water 8@tandgtd'deViation 0:0082 O.CGII*Ing-7mL



Fig.14 Concentrationsof test substancein water High exposure level
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Table 6 Analysisof D-1 in testfish (Highexposurelevel)

w A c D E F

exposure fish peak area conc. in conc. mean BCF Fig.

period weight final in fish conc. No..

V -sec volume measured in
water

week 9 Sample Std. g g/mL g g/g g g/mL

2 .1 34.14 90324 839568 0.054 0.032 0.090 0.4 18-1

2. 34-80 94243 796908 0.059 0.034 0..090 0.4 18-1

4 1 37.18 168720 807176 0.105 0.057 0.091 0.6 18-2

2 39-96 192918 790270 0.122 0.062 0.091 0.7 18-2

.6 1 36-95 161768 839289 0.096 0.052 0.092 0.6 18-3

37.47 113668 804605 0.071 0.038 0.092 0.4 18-3

8 1 35-54 132230 879847 0.075 0.043 0.092 0.5 18-4

2 36.77 145406 885954 0.082 0.045 0.092 0.5 18-4

Concentration of standardsolution(Std.) Cstd 0.5,ug/mL

Final volume V 20 ML .

Recovery R 99.2 %

Calculation

C =Cstdx A/ B D=CXV/WxlOO /R

F D E



Table 7 Analysisof D-1 in test fish (Lowexposurelevel)

w A c D E F

exposure fish peak area conc. in conc. mean BCF Fig.

lperiod weight final in fish conc. No.
V -sec volume measured in

water

week 9 Sample Std. g 9/ML g 9/9 g g/ML

2 1 34.73 72837 839568 0.043 0.025 0.0077 3 18-5

2 35.61 61435 796908 0.039 0.022 0.9077 3 18-5

4 1 34.23 93655 807176 0.058 0.034 0.0079 4 18-6

2 35.70 63936 790270 0.040 0.023 0.0079 3 18-6

.6 1 1 37.23 38016 1'804605 0.024 0.013 0.
.
0082 2 18-7

2 1 40-00 53795 798557 0.034
1

0.017 0.0082 2 18-7

8 1 35.27 45555 851984 0.027 0.015 0.0082 2 18-8
1 - I I 1 1

2 35.73 1 46433
1
864383

1
0.027 0.015 0.0082 2- 18-8

Concentrationof standardsolution(Std.) Cstd : 0.5gg/mL
Final volume V : 20 mL.

Recovery R : .99.2 %

Calculation

C = Cstdx A B D=CXV/WxlOO /R

V=D/E



Fig.16 Bioconcentrationfactors(BCFS)of D-1 High exposure level
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