
BIOACCUMULATION

TEST SUBSTANCE

Identity: [2-(N-Ethylperfluorooctanesulfonamido) ethyl acrylate; may also be
refered to as B1228, D-1, EtFOSEA, or FX-13. (2-Propenoic acid, 2-
[ethyllheptadecafluorooctyljsulfonyljaminolethy ester, CAS # 423-82-
5)

Remarks: Material is an amber solid. Report states that sample purity is 99% or
‘more based on information supplied by Sponsor. The purityiidentity of
the test substance cannot be substantiated. As presented in the
report, the structural formula indicates that “purity” cannot be assigned
as “99% or more. Lot number 101

METHOD

Method/guideline followed: MIT described in “Chemical Substances Control
Law’ (Japanese Law No. 117, 1974). OECD 305C.
GLP (Y/N): Yes
Year: 1995
Exposure period: 8-weeks
Exposure concentrations: 0.01 and 0.1 mg/L
Test species: Cyprinus carpio

RESULTS

Bioconcentration Factors:
Week2 ~~ Week4 Week Weeks

0.01 mg/L exposure: 04 06 06 05
duplicate 04 07 04 05

0.1 mg/L exposure 3 4 2 2
duplicate 3 3 2 2

CONCLUSIONS

Neither mortality nor abnormalities in appearance or behavior were observed in
the treated and control fish during the 8-week test period.

The test substance is not bioaccumulative in carp under the prescribed test
conditions.
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Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St. Paul,
Minnesota, 55133

DATA QUALITY

Reliability: Kiimisch ranking 3.
The purity/identityof the test substance cannot be substantiated. The
extraction/analytical methodology has not been validated therefore itis not
possible to know if the test compound did not bioconcentrate in the fish or simply
was not extractable by the methodology of the experiment. The report states that
the chromatographic peaks eluting from “1 to 3 minutes” are considered to be.
metabolites. While this statement does not change the conclusions of the report,
this assumption is cannot be justified.

OTHER

Last changed: 5/22/00
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TRANSLATION OF THE TEST REPORT

Study No. 2B121G

Study Title Bioaccumulation Study of Sample D-1 with Carp ( Cyprinus

carpio)
Study Period From May 18, 1992 to Sept. 24, 1992

Sponsor SUMITOMO 3M LTD.

This test was conducted in Yokohama Laboratory, Mitsubishi Chemical

SafetyInstitute Ltd. (M.S.1.), 1000 Kamoshida-cho, Aoba-ku, Yokohama 227,

JAPAN.

The original test report was written in Japanese and this report was trans-

lated into English. The persons, the undersigned, hereby declare that this

report reflects faithfully the original report as much as possible to our
Knowledge.

Translator from original Japanese version

= ; | / 7; Fodor Sagerlls Mov 30,1275.
Tadayoshi SHI , Ph.D. Date
Chief Research Scientist of Environmental Sciences Division

Sele [inimie. me36908
Shoko TANIMOTO, B.Sc. Date
Scientist of Environmental Sciences Division

Approved by

ES

7odasze. Me de 1250
Jun IVA, Date
Head of Yokohama Laboratory 000548



COMPLIANCE WITH GOOD LABORATORY PRACTICE STANDARD

Study No. 2B121G
Study Title  Bioaccunulation Study of Sample D-1 with Carp ( Cyprinus

carpio)
Sponsor SUMITONO 3M LTD.

To the best of our knowledge and belief, the study described in this
report was conducted in compliance with the Good Laboratory Practice (GLP)
regulations recognized by Basic Industries Bureau, Japanese Ministry of
International Trade and Industry (MITI).

Yokohana Laboratory,
Mitsubishi Chemical Safety Institute Ltd. * (M.S.I.)

* The company's name was changed on October 1, 1984.
( Former nane : Mitsubishi-kasei Institute ofToxicological and Environmental Sciences )

Test Facility Management

Sakae KOIKE, B.Sc. Sealed Date : Sept. 24, 1992
Head of Yokohana Laboratory

Study Managenent

Tadayoshi SHIGEOKA, Ph.D. Sealed Date : Sept. 24, 1992
Chief Research Scientist of Environmental Sciences Division

Study Director

Ayao NISHIKAWA Sealed Date : Sept. 24, 1992
Scientist of Environmental Sciences Division
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We, the undersigned, declare that the work was performed according to the
procedures herein described, and this report provides a correct and faithful
record of the results obtained.

Experimental Scientist

Yasuo SATO Sealed Date : Sept. 24, 1992
Scientist of Environmental Sciences Division

Naomi SAEKI, B.Sc. Sealed Date : Sept. 24, 1992
Scientist of Environmental Sciences Division
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‘QUALITY ASSURANCE STATEMENT

Yokohana Laboratory,

Mitsubishi Chemical Safety Institute Ltd.

Study Title Bioaccumulation Study of Sample D-1 with Carp (Cyprinus carpio)
Study No. 2B121G

We hereby certify that the above study was performed in compliance with
the Good Laboratory Practice (GLP) regulations recognized by the Basic
Industries Bureau, Japanese Ministry of International Trade and Industry
rT).

Dates of inspections and findings reported to the Study Director and the
Facility Managenent are as follows:

Dates of Dates of
Inspection Reporting

i May 26, 1992 May 26, 1992In-progress study June 23, 1992 June 23, 1992
July 21, 1992 July 22, 1992

Final report Sept. 24, 1992 Sept. 24, 1992rereese eee Ee

Quality Assurance Staffs

Junko KATOH, Ph.D. Sealed Date : Sept. 24, 1992
Yuniko MIURA, B.Sc. Sealed Date : Sept. 24, 1992
Funio YAMAUCHI, Ph.D. Sealed Date : Sept. 24, 1992
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Summary

‘Sponsor + SUMITOMO 3M LTD.

Study Title  : Bioaccumulation study of Sample D-1 with carp
( Cyprinus carpio )

Study No. 1 2B121G

Test Substance : Sample D-1

Test Period + From May 18, 1992 to Sept. 24, 1992

Testing Method : Testing method of Ministry of International Trade and

Industry (MITI) described in “Chemical Substances

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

(OECD testing guideline 305C)
Supply of test water : Continuous flow-through diluterre

flow rate : 1600 L/ day

Nominal concentration of Sample D-1 in test water :
High exposure level : 0.1 ug/ml

Low exposure level ; 0.01 ug/ml

Analytical method : GC analysis after pre-treatment

Results + Bioconcentration factors (BCFs) obtained in thisstudy

Bioconcentration factors (BCFs )

High exposure level,sample fish No.1 0.6

Low exposurelevel,sample fish No.1 3
No.2 3

Conclusion © On the basis of the above results, it can be concluded

000554 that the test substance is not bioaccumulative under the

prescribed test conditions.



I. Introduction

1.1 Study Title
Bioaccunulation Study of Sample D-1 with Carp ( Cyprinus carpio )

1.2 Objective

The objective of this study was to evaluate bioaccunulation potential
of D-1 for application of a new chemical substance in Japan.

1.8 Testing Method

Testing method of Ministry of International Trade end Industry (MITI)
described in “Chemical Substances Control Law” (Japanese Law No. 117,
1974). (OECD testing guideline 305¢)

1.4 GLP Compliance
The study was conducted in accordance with the Good Laboratory

Practice (GLP) regulations recognized by Basic Industries Bureau,
Japanese Ministry of International Trade and Industry (MITI)

1.5 Study Period
Fron May 18, 1992 to Sept. 24, 1092
( exposure period : From May 26, 1992 to July 21, 1992)

1.6 Storage and retention of records and sanple
Following records, raw data, and sample will be retained in the

archives of MITES for 10 years after submission of the final report.
After this period, the sponsor will be contacted for approval of the
disposal of any data. Data will be retained in the archives for a
further specified period at the sponsor's request (additional fee).
1) The protocol and its amnendnent record.
2) The final report.
3) Raw data.

4) Quality assurance reports. 000555
5) Test substance ( ca. 2g )
6) Other documents required by MITI GLP regulations.



2. Test substance :

2.1 Chenical nae, Structural formula, Molecular formula and weight.
Chenical name *:
2-(N-Ethyl-t-perfluoroalkyl(C= 1~8)sulfonylaminolethylacrylate

{Abbreviated nane: Semle D-1, identificationNo.281216]

Structural foraula *:

Ca Hs 0
Ce Fra $0s N=CHs CH: 0-C-CHmCHs

n=1~8 n=8:ca 8% n= I~7: ca 21%

Molecular formula: CisHi:0« NSFur (n=8)
Molecular weight * : 625 (n=8)
(+ Data fron the sponsor)

2.2 Physico-chenical properties
Appearance + amber like wax
Melting point +: 27 ~42°C
Boiling point *  : ca.150 °C ( lnalig)

Solubility :
vater $C 01% (BC)
methanol i> 05 % (25)
acetonitrile : > 5 % (25°C)

acetone i> 50%
nhexame i> 5 % (25°C)
HE i> 5 % (57)
150 + insoluble 000556

Infrared spectrun® © shown in Appendix-1
(+ Data from the sponsor)



2.3 Source

(1) Supplier + SUMITOMO 3M LTD.

(2) Supplied quantity®  : 50 g

(3) Date of receipt © April 1, 1992.

(4) Lot. No. * 1101

(5) Purity * $299 %

Impurity * : Phenothiazine 60 =20ppm

Hydroquinone monomethylether 170 + 35ppm
(* provided by the sponsor )

2.4 Confirmation of test substance

Before starting the study, infrared (IR) spectrum of Sample D-1 was

measured. The spectrum(Fig.1(p.28)) was compared with the IR data
provided by the sponsor (Appendix-1) and was confirmed the identity.

And it also corresponded to the structural formula shown by the sponsor.

2.5 Stability of test substance under storage conditions

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

spectrum obtained at the start of this study (Fig.1). Test substance was

confirmed to be stable under storage conditions stored in the

refrigerator during the test period of ca.2.5 months.
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3. Materials

3.1 Apparatus for bioaccumulation test

The flow-through test system is shown in Fig.3 (p.29 ).

[ For test agruarium ]

Dilution water supply pump : Yamazen (FMI) Co., QD-2CSC

Feed solution supply pump : Yamazen (FMI) Co., QG6-RHOOSTY

[ For control agruarium } .

Dilution water supply pump : Yamazen (FMI) Co., RP-D-2CKC

Feed solution supply pump : Tokyo Rika Kikai Co., GMK-8

3.2 Apparatus for analysis

Infrared spectrophotometer + Parkin Elmer Co., Model 1640

Homogenizer + Nihon Seiki Kaisha Ltd., AM-8

Shaker : Taiyo Kagaku Kogyo Co., SR-II

Rotary evaporator © Buchi Ltd., RE-111

Aspirator © Yamato Kagaku Co., BP-51

Electronic balance © Mettler Ltd., PL1200

Gas chromatograph + Shimadzu Ltd., GC-14A

3.3 Reagents
Acetonitrile + Kokusan Chemical Co., Guaranteed Reagent

Acetone : Junsei Chemical Co., GuaranteedReagent

Chloroform Junsei Chemical Co., Guaranteed Reagent

Ethyl Acetate : Kokusan Chemical Co., Guaranteed Reagent

Tetrahydrofuran (THF) © Kishida Chemical Co., GuaranteedReagent

n-Hexane : Kishida Chemical Co., GuaranteedReagent

Methanol © Junsei Chemical Co., Guaranteed Reagent

000558  sodiun chloride + Kishida Chemical Co., Guaranteed Reagent
Sodium sulfate, anhydrous : Kokusan Chemical Co., Guaranteed Reagent



4. Analytical methods

4.1 Gas chromatographic(GC) conditions
Column: Shimadzu Ltd.,Wide Bore colum, CBP20-H25-100 0. 53amx 25m
Temperature : Colum; 130°C

Injector; 200°C
Detector 240°C

Flow rate of N + 20al/min
Range 20
Attenuation 21
Chart speed + Sm/min
Injection volune : 3ul

4.2 Calibration curve
Standard solution of 1000 4g/nL was prepared by dissolving 100 mg of

D-1 in 100 nl of n-hexane and this standard stock solution was diluted
with n-hexane to prepare 0.25, 0.50, 1.004g/nL n-hexane solutions of
D-1. These solutions were injected into GC described above. The GC
peak areas( x V - sec) were plotted against the concentrations of D-1.
The GC chromatograms and the calibration curve thus obtained are shown
in Fig.4(p.30), and Fig.5(p.31), respectively. Quantity of D-1 was
calculated from the total area of peaks at 3.9 and 4.5 min. on the
chromatogram. The calibration curve is straight line through the origin
and its correlation coefficient is 1.000.

D-1 was determined with the ratio of area on GC chromatograms against
the standard solution (0.5 g/nl) per measurement.
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4.3 Analytical method of test substance in test water
Analysis was performed according to the following procedure.

Test Water 1000 nl (100 ni) -
«Sodium chloride 25 g( 5g )*“—Chloroforn 80 nL ( 10 nt) +

Extract with shaker (Sain. )

Soars Tr
« Chloroforn 80 aL( 40 )*

Extract with shaker (snin.)*

Aqueous layer Chloroforn layer

Discard
Sodium sulfate anhyd. 40

Filter ( 1163 glass filter )

Evaporate to dr

« N-Hiexane
Dilute to 20aL

[3

(7) + High exposure level
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4.4 Analytical method of test substance in test fish

Analysis was performed according to the following procedure.

Test Fish (ca. 25g )

Ni

Repeat once again Cut into pieces

«Acetonitrile 80 mL

Homogenize, 5 min. ( 10,000 rpm)

Filter by suction ( Filter paper S-60)

[resis]

Discard «Deionized water 500mL
«Sodium chloride 25g
<n-Hexane 100nL.

Extract with shaker, 5 min

estaneT1eames Tog
bist [Caceromie aw

Extract with shaker, 5 min.

Astaire Tage
Discard Evaporate to dryness

«n-Hexane Sal

Dissolve

[ amine) on next page]

000561,



n-Hexane solution § mL

Column chromatograph; SEP-PAK™  cartridge(Florisil) *

* Waters Co.
Elute

[Gor]
+n-Hexane/Ethyl Acetate=8/2, 10mL

Elute

[er]
«n-Hexane

Dilute to 20ml,
GC
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4.5 Blank test

(1) Hater

The blank tests were perforned twice according to the procedure shown
in 4.3, using 1000 aL of the test water in the absence of D-1(Control
aquarium). There was no peak which disturbed the analysis of D-1 in GC
chronatograns fromwater(Fig.6 (p.32)).
(2) Fish

The blank tests were performed according to the procedure shown in
4-4, using the each two untreated test fish with D-1 (Control aquariun)
+at the biginning and the termination of the exposure period. There was
no peak which disturbed the analysis of D-1 in GC chromatograms from
fish(Fig.7(p.33, 34)).

4.6 Recovery test

(1) Water

To ml of acetone Solution of D-1 (5 g/aL) was added to 1000 al of
the test water in the absence of D-1. D-1 disperse solution of 0.01 ,g/nl

(the same as Low exposure level concentration in the test water) in
the test water was thus prepared and the recovery tests were performed
twice according to the procedure shown in 4.3. As shown in Table
1(p-35)and Fig.8(p.36), the mean value of the recovery ratios was 94.6%.
Analytical values of the test water were corrected by this value.
(2) Fish

Two mL of acetone solution of D-1 (5ug/aL) were added to the
untreated test fish with D-1 and the recovery test was peformed twice
according to the procedure shown in 4.4. In case that a fish body weight
is 25g, the concentration of D-1 in fish would be 0.3 g/g and
correspond to 30 times of that in the test water. As shown in Table 2

000563; os) ana Fig. (p-37), the mean value of the recovery ratios was
99.2%. Analytical values of the test fish were corrected by this value.



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

chronatograns from blank water and blank fish. Therefore, the area of
the mininun detectable peaks, which can be recognized visually, was set
to be 30,000 4V + Sec.. This value corresponds to ca. 0.02 ug/nL(D-
1) on the calibration curve. Detection limit is calculated according
to following calculation formula and conditions. The results are as
follows;

Fish: 0.024g/g
Water  : High exposure level 0.004 g/L

Low exposure level 0.0004 g/ml.
It would be possible to calculate bioconcentration factors (BCFs) of
following values in the case of fish weight 20g.

High exposure level ( 0.1ug/il)  : > 0.2 times
Low exposure level (0.01 g/ml) : >2 times

[Calculation formula)
Detection limit = Concentration in x Volune of the Amount ofthe final solution ~ final Solution ~ sample

(Condi tions]
Fish: Volume of the final solution 20 al,

Amount of sample (fish weight) 0g
Vater

High exposure level ; Volume of the final solution 20 nL
i Amount of sample 100 nl.

Low exposure level ; Volume of the final solution 20 nl
Anount of sample 1000 aL
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5. Acute toxicity to fish

The static acute toxicity test of the test substance to fish was
conducted according to the Japanese Industrial Standard Method “JIS K
0102-1986, Industrial Waste Water Testing Method, 71. Acute toxicity
study using fish".

The result obtained in this test were used as a reference for
determining the nominal concentrations to be used in the
bioaccumulation test because the nominal concentrations of high and low
exposure levels should be lower than 1/100 and 1/1000 of 48hr-LCS0,
respectively.

5.1 Preparation of test solutions
Four nL, of 400mg/nL THF solution of HCO-20 was mixed with 4nL of

SOmg/mL, THE solution of D-1. After evaporation of THF in the resultant
solution by blowing Na gas, it was mixed with HCO-20 solution(s.4g in
100nL, water) and dispersed. This dispersed solution was diluted to 2L
with declorinated water (Yokohama municipal tap water was treated ith
activatedcharcoal )to prepare 100 ug/ml solution of D-1.

(control level )

Eight g of HCO-20 was dissolved with 100 nL of deionized water and
diluted to 2L with dechlorinated water.

5.2 Test conditions
(1) Test fish: Orange Killifish (Oryzias latipes )

Source i Miyazawa Fish Farn(1323, Suenaga, Takatsu-ku,
Kawasaki)

Date of receipt i Maréh 3, 1992. 00565
Lot Yo. i 926-0303



Body length i approx. 2m
Body weight i approx. 0.2¢g

(2) Acclination :

Aquarium No. i C5
Water temperature : 25:2 °C
Period i Over one week
Feed 3 Tetramin ®(Tetra Werke, Germany)

Fish were fed once a day except holidays and
not fed 48 hours prior to the test.

Percentage of mortal fish during one week befor test less than 5%

(3) Test conditions :

The number of fish i 10 per one aquarium
Volume of water i 2 L
Temperature i 2U.4~25.4C
Duration i 48 hours
Dissolved oxygen :  4.2~7.4 ppm

Aeration i Test water was aerated during the test period,
Renewal of test water ; non

5.3 Results

The 48hr-LCso value of test substance was more than 100 4 g/nl
as shown in Table-3 (p 35).
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6. Stability of test substance under
the test conditions

6.1 Stability in water
(1) Preparation of test solution

The feed solution of high exposure level (concentration of D-1:
4.0ng/nl) was prepared by the procedure in 7.2(1). Then, 2.5nL of this
solution was diluted to 1000nL with deionized water. It(concentration
of D-1: 10 ug/aL) wes used for the stability test of D-1 in water.

(2) Method of measurement
The solution prepared by the procedure shown in 6.1 was left under

room conditions, and Sal of this solution was withdrawn and diluted
with 100 nl of water on days 0, 1, and 2. Each of then was pre-treated
by the procedure in Sec.4.3 and diluted to 100 mL with n-hexane. The
resultant solution was analyzed by GC and variation of the test
substance concentration with tine was evaluated.

(3) Results
Typical GC chromatograns are shown in Fig. 10(p.38) and the variation

of concentration is shown in Fig.11(p.39). Based on the result that
test substance remained 104% (9.5 ug/ml — 9.9g/nL) of initial
concentrations after 2 days, it is concluded that D-1 is stable in
water.

6.2 Stability in feed solution
(1) Preparation of test solution

The feed solution of low exposure level (concentration of D-1: 400 4g/
nl) was prepared: by the procedure in 7.2(1).

000567 (2) Method of neasurenent
The test solution prepared by (1) was left under the room conditions.



At days 0, 3, 7, and 14, 2.50L of the test solution was withdrawn and
was diluted to 50 aL with acetone. Then each of 2.50L of these solution
was withdrawn and was diluted to 100aL with acetone, and analyzed by
GC. Variation of the test substance concentration with time was
evaluated.

(3) Results
Typical GC chronatograns are shown in Fig. 12(p.40) and the variation

of concentration is shown in Fig.13(p.41). Based on the result that
test substance remained 99% (3944g/ml — 3904g/mL) of initial
concentrations after 14 days, it is concluded that D-1 is stable in
feed stock solution.
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7. Bioaccumulation test method

The study was performed in accordance with the testing method of
Ministry of International Trade and Industry (MITI) described in

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

7.1 Test fish

Carp( Cyprinus carpio ) were purchased from Sankyo Suisan Co. (1-1

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

initiation of the test, these fish were acclimatized over a week under

the test condition (water temperature 25 +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 5 % during the acclimation of a week prior

to the introduction of fish into the testsystem.

7.2 Methods and conditions

(1) Preparation of feed solution

- High exposure level

The stock solution was prepared by dissolving 2.0 g of D-1 and 80 g of

HC0-20 in 500nL of THF. ( Conc. of D-1 : 4.0 mg/mL, Conc. 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 /nL, conc. of HCO-20 : 16 mg/mL).

- Control aquariun
The 160g of HCO-20 was dissolved in IL of THF(stock solution). The

3700L of this solution was diluted to 11 L with deionizedwater.

(Conc. of H00-20 : 5.4 mg /aL ).
000569 11, 1u04 sorutions were renewed every 7 -10 days.



(2) Preparation of test solution
The feed solution prepared by the procedure shown in 7.2(1) as

supplied to mixing tube by feed solution supply pump and dilution water
(dechlorinated tap water) wes also supplied to the same tube. Then
these were mixed and the concentration of test substance reached roninal
value. The test solution in mixing tube was supplied to an aquariun,
Dilution water is the tap water of Yokohama city which was dechlorinated
with activated charcoal. (Fig.3 (p.29))

©) Conditions
Flow rate of feed solution : 40n L/day for high and low exposure levels

and 1.2 L/day for control level
Flow rate of dilution water : 1600 L/day (The turnover rate for each

aquarium : 20 tises/ day)
Test fish : Carp (Cyprinus carpio,Lot.No. 91-K-1206, aquarium No. 85)

Body weight :ied0 g
- Body length lie 12 en
+Fat content of fish : 3.7 % ( n=, 3.3~ 4.3%)
Water temperature: 24.2~24.7C
Dissolved oxygen © 4.9 ~ 8.2 mg/L
-Feeding : Fish were fed with commercial pellets

(Hinipet® (kyorin Co. Ltd.)) once a day except holidays.
Nominal concentration of D-1 in water :
High exposure level 5 0.1ug/nl (conc. of HCO-20, dng/oL)
Low exposure level ; 0.01 ug/ml (conc. of HCO-20, 0.dng/aL)

Control i 0 ug/ml (conc. of H0-20, dmg/L)
+ Population density (at the biginning of the exposure period) :

High exposure level : 15 fish / BOL test water
000579 Low exposure leve ; 15 fish / 80L test water

Control i 12 fish / 80L test water



« Exposure period : 8 weeks

(4) Introduction of fish, biological observation and environmental
control

The test system wes operated for 4 days prior to the introduction of
fish to confirm the stability of the concentration of D-1 in water.
After that, fish were introduced into the test system. Fish vere
observed for mortality, behavior and some abnormalities twice a week.
Dissolved oxygen and temperature of test water were monitored twice a
week. These results were recorded.

(5) Analysis of D-1 in test water
Aliquot of test water was withdrawn twice a week and was analyzed by

the procedure shown in 4.3.

: (6) Analysis of D-1 in test fish

Three fish were collected in 2, 4, 6 and 8 week after exposure. Two
of them were analyzed by the procedure shown in 4.4,
* Flow rate of dilution vater was 800 L/day in first 3 days , but
because of concentration decrease of D-1 due to uptake by fish, it was
changed to 1600 L/day after the day for each aquaria.
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8. Results and Discussion

8.1 Circunstances that may have affected the reliability of the test
results.
There was no significant matter that may have affected the

reliabilityof the test results during the test period of 8 weeks.

8.2 Biological observations of test fish
Neither mortality nor abnormality in appearance or behavior was

observed in treated and control fish during the test period of 8 weeks.

8.3 Concentrations of test substance in test water
The results are shown in Table 4, 5(p.42, 43) and Fig. 14, 15(p.44).

(Appendix-2) The mean values during the exposure period were 0.092
&/1L ( high exposure level ) and 0.0082 g/nL ( low exposure level ).
The decreases of D-1 concentration In both levels were observed at 3

days fron the initiation of test. This phenomena will be attributable
to uptake of D-1 by fish. Therefore, flow rates of the feed solution
for both aquaria were increased by a factor of two, and as a result,

| each concentration is approached to each nominal value. The
coefficients of variation are 8.4 % ( high exposure level ) and 13.5 % (
low exposure level ), respectively.

8.4 Concentrations of test substance in test fish and bioconcentration
factors(BCFs)

The results are shown in Table 6, 7 (p.45, 46) and Fig. 16 ~18 (p.47~
55). Concentrations of D-1 in fish are 0.002~0.062 ug/g ( high

000572 exposure level ) and 0.013 ~0.034 g/g (low exposure level ). The
BOFS are 0.4~0.7 ( high exposure level) and 2~4 ( low exposure
Level).



Peaks observed at the retention time from 1 min. to 3min. will be
considered es metabolites of D-1.

On the basis of the above results, it can be concluded that sample D-1
is not bioaccunulative in carp under the prescribed test conditions.

900573



Fig.1 Infrared spectrum of D-1 (before starting the study)
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Fig.2 Infrared spectrum of D-1 (at the termination of the study)
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Fig. 3 Bioconcentration test system
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Fig.5 Calibration curve of D-1
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Table 1 Recovery test from water

[wT+Teel5ToT+]amount added peak area cone. in | measured| recovery| Fig.of amount. final amount No.

[Tm[ovo [ve|ora]wa
Concentration of standardsolution(Cstd. ) : 0.56 mg/mLFinal volume (V) 120 mL

Calculation

D=Cstdx B/C i E=DXV ; R=E/AXI100

Table 2 Recovery test from fish

[TaTo]coTvTw]Fish added peak area conc. in measured | recovery| Fig.

amount uV «sec volume amount

[Jew[To oom [wom | vor] vw[wi]7][elsesTn Joo Jom | om [om|ws|]
Average : 99.2 %Concentration of standard solution(CStd.) : 0.5 pg/alFinal volume (V) +20.0nL

Calculation

D=Cstdx B/C ; E=DXxV ; R=E/Ax100

Table 3 Acute toxicity test ( 48 hrs)

D-1 number of| dead fish mortality
ug/ml test fish x

ooossa[ [oo|]
48hr-LCso= >100 xg/mL
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Fig.11 Stability in water :
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Table 4 Analysis of D-1 in test water (High exposure level)

Talslels]]
sampling cone. [mean | Fig.
date period in [conc | No.

uV sec |water .eemen
[Emmoo| {omar oo omar|
To[oT{mn[mm os[oom]+
[ee[roo[mamom[oom]
eo| aomo |
eo] [onan wou]oo| 1]
[ro[roanomoon]+
oaJw no] |
[Jr[mn om 1|
[oo[oorn[|wom wom
[Townsmaloom |om|0]
or [eo[rs[aoor|
sos [or rons[mol om[oe |
I 30EECnrE
[oo| rmfom om] |
oo| [ome om |
oe[owen[ron wo oom
[oo[ov[ron om[oa] |

(+ Appendix-2 )
Concentration of standard solution ~~ Cstd : 0.5 ug/ml
Final volune vioo20 nb
Sample volune Wio100 al

Recovery Ri 846 %

calculation

C=0Cstd xA/BXF : (F= V/W/(R/100))

000588 E= = Ci/i (i: number of analysis)

Mean concentration in water + standard deviation : 0.092 x 0.0077 ug/ml



Table 5 Analysis of D-1 in test water (Low exposure level)

Tee
Sampling | exposure peak area | conc.| mean | Fig.
date period in | conc. | Mo.

uvVesee [water [0 | +

|0|a| | 2 |esoser|eeesr|o.0oss o.oo2|
EE ERE 515797| 759199 | 0.0072 | 0.0047]3|

Tel[fe wom 1]
ICE

|[mlwen[om won| 0]
oemown [ows wom]1
oe[rls omlewn| +]
[26 | | | 10 |sesose |soseas 0.0000 0.008010|

oso[or rows foma[ommnwom[|
I EE
ICNNC WE i ET
FC CC Cen aCO 8 Cd CC
| 7m [s| |1s [sows] wrsas 0.0081 |0.00ee|16|

(+ Appendix-2 )
Concentration of standard solution Cstd : 0.5 ug/l
Final volune vi: 2 a
Sample volune Weo000 nl
Recovery Ri 946 5%

Calculation
C=Cstd xA/BXF (F= V/W/ (R/100))

Q00589E= = Ci/i (i: number of analysis)

Mean concentration in water standard deviation : 0.0082 + 0.0011lng /nL



Fig.14 Concentrations of test substance in water High exposure level
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Table 6 Analysis of D-1 in test fish (High exposure level)

[wale]cJoTeJe]|
exposure| fish | peak area | conc. in|conc. | mean | BCE| Fig
period | weight final | in fish| conc. Yo

uV -sec | volume [measured| in
vater[i] | o [ome Joon | oe|

[or ma] |v|wor ro a)
[2| 9956 [192018 | vouzro| 0.122|oom| 0.001 [0.7[18-2]

[ross mo|e |orfou i]
|2|onan] niaes|soseos| oom| oss| 0.00 [0-4[183]

[+ree wor vsJ]
[oows [|e | ow or[os [i]

Concentration of standard solution(Std.)  Cstd : 0.5 ug/ml
Final volume Voi a
Recovery R i992 %

Calculation
C=CstdxA/B i D=CXV/Wx100/R

F=D/E

000591



Table 7 Analysis of D-1 in test fish (Low exposure level)

CeTeTE]
exposure| fish | peek area | conc. in| conc. | mean | BOF
period | weight final | in fish | conc.

uV sec |volune |measured| in
water

[ru]oe] ove| wo Tor
[rasa] | son [om]Fo os|v sous] >[oe]
[1|3128] osoe [soseos| o.024 | 0.013 |o.ooee| 2 [ust]

Foror| [ow]i[isn elo] cor [os [oom
Concentration of standard solution(Std.)  Cstd 5 0.5 g/l
Final volune vin
Recovery R 99.2%

Calculation
C=CstdxA/B i D=CxV/WxI00 SR
F=D/E

000592



Fig.16 Bioconcentration factors (BFS) of D-1 High exposure level
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Appendix—1

Infrared spectrum of D-1 ( Data provided by the sponsor )

( 1 page in all )
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ApPppPpendix—2

Gas chrosatograns (Analysis of test water)

{ 17 pages in all )
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