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and that the final report reflects the raw data accurately. :
Date January 31, 2002
Quality Assurance Unit, Head Signed in original
Kyoshiro Hori
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Stady No. 43771

Tit_ie o

Bioconcentration study of Cg.2 alcohol in-carp

" Sponsor

* ASAHIGLASS CO.,LTD. -
1-12-1,Yurakucho, Chiyoda-ku, Tokyo 100-8405 JAPAN

Test facility

" Kurume Laboratory ‘ .
Chemicals Evaluation and Research Institute, Japan . -
- 19-14 Chuo-machi, Kurume-shi, Fukuoka 830-0023, Japan

Objective

This study was performed to evaluate the bioconcentration potential of Cs2 alcohol in

. Test method

This test was conducted 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, Kanpogyo No.5,
Planning and Coordination Bureau, Environment Agency, Yakuhatu No.615, Pharmaceutical
Affairs Bureau, Ministry of Health and Welfare, and 49 Kikyoku No.392, Basic Industries
Bureaw, Minisiry 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

(l) Chemical GLP '
This test comphed wﬂh "Basic standards to be observed by testing facﬂmes in

- conducting tests stipulated in article 4 of the Order Prescnbmg Those Items of the
Test Relating to.the New Chemical Substances and Study on Harmful Effects of
Designated Chemical Substances (hereafier referred to as "GLP standards™)" (March

’ 31, 1984, Revised March 1, 2000, Kanpogyo No.39, Planning and Coordination
L Bureau, Environment Agency, Yakuhatu No.229, Pharmaceutical ‘Affairs Bureau,

. Ministry of Health and Welfare, and 59 Kikyoku No.85;: Bas1c Indusries Bureau,

Mmlsu'y of International Trade and Industry, Yapan). o

(2) OECD—GLP o '
This fest complied with “OECD Pnnc1p1es of Good Laboratory Practlce"

(November 26, 1997)
Dates

' Stady initiationdate | Dosernber 13, 2001
Experimental. starting date o . | December 27, 2001
‘Experimental Qompxeﬁon de January 24, 2002
Study completion date o . January 31,2002

Storage of test item, raw data, ete. |
. (1) Testitem. :
o~ About 5 g of the item supplied by the sponsor is sealed in a store vessel and

stored in a archive in this laboratory for ten years after receipt of notification that the
test item belong to No.1, No.2 or No.3 in Clause 1, Aticle 4 of "Law Concerning
Examination and Regulation of Manufacture, etc. of Chemical Substances".

Treatment of the item supplied by the sponsor after the storage period is discussed
with sponsor. If it is not stable for the stotage period, it is stored while it is kept
stable and it is disposed with approval of sponsor. ’

(2) Raw data and materials, efc.

* Raw data, the study plan, documents concerning the study presented by the
sponsor, the final report and necessary materials are stored in archives in this
laboratory for ten years after the receipt of the notice specified under Clause 1, Clause
2 or Clause 3 in Article 4 of "Law Concerning Examination and Regulation of
Manufacture, etc. of Chemical Substances™. Treatment of raw data and materials,
etc. after the storage period is discussed with the sponsor.

-2-
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" Study Director

Study personnel

- (Operation of bioconceniration test)

. Approval of final report

Study Director
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Yasuro Kawashima
Chitose Fukada
'Yaéuro Kawashima

Yasuro 'Kéwaéhima
Tadayoshi Tonai

' January 31,2002
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 SUMMARY

" Title

Bidconoentration study of Cﬁ.z alcohol in carp

Test conditions
~ Acute toxicity test
_ (1) Test fish Orange-red kllhﬁsh (Oryzzas lattpes)
@ " " (2) Duration of exposure - 96 hours
‘ (3) Exposure method - - Semi static system ,
: (renewal of test water, at every 8 - 16 hours)
. Bioconcentration test : '
(1) Test fish ' - Catp {Cyprinus carpio)
2) Nominal concentrations of test item ' .
High exposure Ievel (Level1) 10ug/L
. T . Low exposure level (Level2) 1 pg/L
(3) Duration of exposure 28 days '
(4) Exposure method Continuous flow system
(5) Analytical method i
Test item Gas chromatography-mass spectrometry
Carboxylic acid Liquid chromatography-tandem mass spectrometry
(1) 96-hour LC50 value 10.4 mg/L
(2) Bioconcentration factors at a steady state
Test item Level 1 46
Level2 =36
Carboxylic acid Levell = 1.1
L Level2 . =12
CONTAINS CONFIDENTIAL -4
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. 1. Test item
In this report, Cs alcohol has the following chemical nan}f_:, etc..
11 Chemicalpame” 3344556677888 Tridecafluoro-1-octanol

- 1.2 Chemical striicture, etc.

Structural forx.nu_l'(_i)1
CsF13C2HsOH
L d " Molecular formula ‘ CsHsF1:0
“Molecular weigh’; ‘ 364.10

*1 Information supplied by the sponsor

NTIAL L
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2. Item supphed by sponsor

_ '2._1 'Suppher and lot number

(1) Supplier -  ASAMII GLASS CO,, LID.
(@) Lotnumber -~ Lot2
22 Pty »
' - Test rtem 99.8 wt%

The test itemn was: treated as 100 % mpunty

'2_.3 Conﬁrmatlon of test item

Two infrared (IR) speétra of the test 1tem prowded by the sponsor and measured at
this laboratory were confirmed to be 1dent1cal (see Fig. 22 and Reference 2)

- 24 Physwochenncal properues

Appearance Colorless and transparent liquid
Vapor pressure - 36 mmHg (91 - =93 °C)
Density 1.678 gfem® (20°C)

%1 Toformation supplied by the sponsor ‘
2.5 . Storage and stability

(1) Storage condition
. Room temperature

@ Stabﬂuy

‘The test item was stable under the s’corage condition as shown by the finding

P that IR spectra of the test item before and after the expetiment were identical (see
N Fig. 22).
2.6 Stability under testing conditions
Prior to the bioconceniration test, a stability of the test item under the testing
. conditions was conﬁrmed by a preliminary test,
CONTAINS CONFIDENTIAL

L -6-
- BUSINESS INFORMATION




43771

3. Perfonnancc of acute foxicity test ‘

3.1 Test method - . ' ~
.. The test was performed in accordance W1th Japanese Industnal Standard (JIsK
0102-1998-71 ) "Testing methods for mdustnal waste water, Acute toxwlty test w1ﬂ1
ﬁS H ) :

/32 Tost fish
o _('1) Speciés : Orange-red killifish (Oryzzas latzpes) :
S Reason for selection : This species is similar in sensmvxty to carp and

- readily avaalable as test fish.

(2) Supplier Ogawa shoten
: ‘ ' (Address 181 Ooishi-machi Kurume-shx Fukuoka 830- 0049 Japan)

s .

(3) Conditions for fish care before acchmatlza’uon
‘Period
The fish were checked \nsually at recelpt and those with any abnonnahtxes
were removed. The remainder was reared for 57 days in a flow-through system .
' afiter the external disinfection for sick prevention and parasmc exterrmnanon.

Extema] dxsmfecuon
The external disinfection for sick prevention was carried out in an aqueous
solution containing 20 mg/L, ELBAZIU and 7 ¢/L sodium chloride for 24 hours. *
' The external disinfection for parasitic extermination was carried out two times in an
" aqueous solution containing 30 uL/L formalin for 24 hours.

.(4) Conditions of acclimatization -
~ . Perod _
After rearmg, the fish were transferred to an acchma‘azmg aquarium and.
acclimatized there after the external disinfection. The fish showing any
abnormalities during this period were removed and the remainder was reared for 26
days in a flow-through system at the temperature of 25 + 2 °C. The fish were
" checked for health conditions and reared for 25 days after the external disinfection.

o,

N

f

External disinfection

" The first external disinfection was carried out in an agueous solution containing
20 mg/L ELBAZIU and 7 g/L sodium chloride for 24 hours. The second external
disinfection was carried out in an aqueous solution containing 20 mg/L ELBAZIU
-and 7 g/L. sodium chloride for 24 hours

TIAL - -7-
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(5 Weight  average 035g

. (6)Length .’ average 3.3 cm

(7 Certification - ' ,

_ “The 48-hour LC50 value of the reference subs"camv:e*2 for the fish of the same
lot (TFO-OI 1022) was 0.704 mg/L. :

*) . PCP-Na (pentachlorophenol sodiﬁm salt, Tokyo Kasei Kogyo Co., Ltd.)

3.3 . Dilution water for test
o (1) Origin | S 4
o ~ Groundwater from the premises of Kurume Laboratory.
6 _ . (2) Water quality assessment ‘ _
o - The dilution water for test was taken out on September 3, 2001, 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, "Bjoconcentration: Flow-through Fish Test
(Guideline 305, June 14, 1996)". B :
". 3.4 Test conditions
© (1) Test tank : Glass gallon vessel
(2) Volume of test water 3.85Lx2/ lev_el
(3) Temperature of test water
_ At initial exposure 24.0°C
Before renewal of test water 24.0°C
(4) Concentration of dissolved oxygen in fest water
At initial exposure 8.1 mg/L ,
Before renewal of test water 7.0-7.7mg/L
CONTAINS CONFIDENTIAL
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3.6

3.7

(1) Dispersant

43771

(5 pH of test water

- Atinitial exposure : 85
Before renewal of test water 82

(6) Number of fish - o 10/level
(7) Duration of exposure - 96 hours
| (8) Exposure method | : ‘Semi static system

(renewal of test water, at every 8 - 16 hours) -

 Preparation of stock solution

'HCO-20 (Bydrogenated castor oil)

' (2) Preparation |

The item supplied by the sponsor and HCO-20 (20 times amount of it} were
mixed and kneaded. And ion-exchanged water was added to the mixture to
prepare 1000 mg/L stock solution. ' a '

Performance of test

. (1) Place _ 214 LC50 room
- (2) Date - December 17, 2001 - December 21, 2001

'Esﬁmaﬁon of 96-hour LC50 value

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

Result of test -
96-hour LC50 value 10.4 mg/L (see Fig. 3) -

CONTAINS CONFIDENTIAL
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4, Performance of bioconcentration test
4.1 Testfish

¢8) S}ﬁecies Caxp (Cyprmus carpio)

. Reason for selection : ‘The previous data conducted with. this specles .
can be compared and the size of this specnes is
adequate for handling.

(2)Supplier  Sugishima fish farm

" (Address : -123-2 Gunchiku Ichlbancho, Yatsushxro-shx Kumamoto
: 866-0024 Japan) .

Date recelved October 15 2001

3) Conditions for fish care before acchmauzatlon
" Period

The fish were checked visually at recexpt and those showing any abnormahhes

B were removed. The remainder was reared for 13 days in a flow-through system

after the external disinfection for sick prevem:on and parasmc extermination.

Extcmal dlsmfecuon

The external disinfection for sick prevention was carried out in an aqueous

solution containing 50 mg/L OTC (Oxytetracycline hydrochloride) for fisheries
~and 7-g/L sodium chloride for 24 houss. The external disinfection for parasitic

extermination was carried out in an aqueous soluﬁon containing 30 p.L/L formalin
for 24 hours. '

@ Condmons for acchmahzahon ,

Period

- After rearing, the fish were transferred to an acclimatizing aquarium and
acclimatized there after the external disinfection. The fish showing any
abnormalities during this period were removed and the remainder was reared for 15

. days-in a flow-through system at the temperature of 25 = 2 °C. The fish were
- checked for health conditions and transferred to test tanks. Thereafter the fish

were reared at the same temperature in a flow-through system for 41 days,
following an external disinfection. :

Exiernal disinfection

The external disinfection in the acchmanzmg aquarium was carried out in an
aqueous solution containing 50 mg/L OTC for fisheries and 7 g/L sodium chloride
for 24 hours. The external disinfection in test fanks was carried out in an aqueous
solution contammg 20 mg/L ELBAZIU and 7 g/L sodium chloride for 24 hours.

(5) Length - o 6.6 -8.6 cm

-10-
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© (©LetNo. . . TEC-011015

‘MAge  Yealingfish

(8) Fecding o
Feed : Feed for fry of carp
Composition Proteins content = 43.0 %

_ _ Lipid content ~ = 3.0%
Manufacturer ~ Nippon Formula Feed Mfg. Co., Ltd.
 Feeding amount and interval . .-
' Amount corrmpondmg to abou‘t 2% of total body welght was fed twice a
day in halves. - : :
The fish were starved for 24 hours before samp]mg

Dilution watér for test

42 |
The same described in Section 3.3.
43 Condmons of test and clrcumstances
) Supply of test water
Flow-through system assembled at this Iaboratory was used.
. (2) Test tank :
Level 1 and 2 ~ 100-L glass tank for volatile item
. Control 100-L glass tank '
| (3) Flow rate of test water
: Level 1 and 2
0.02 mL/min for stock solution and 1600 ml/min for dilution water,
P 2304 L/day of test water, were supplied.
~ Control
’ 2 mL/min for stock solution and 1600 mL/min for dilution water, 2307
L/day of test water, were supplied.
' (4) Stock solution bottle o
Level 1 and 2 500-ml glass bottle (Cooling in the refrigerator)
(Frequency of renewal 1 time/week)
Levelland2.- - 25-L glass boitle '
‘ (Frequency of renewal 1 time/week)
- (5) Temperature of test water
Level 1 24.6-25.1°C
" Level 2 . . 251-259°C
Conirol 25.1-254°C
-11 -
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' (6) Concentratlons of dlssolved oxygen in test water

Level 1 --7.0- 7.7 mg/L (see Fig. 19)
“Level2 7(_) 77mg/L(se¢Fxg 20)
Control 7.4 - 8.0 mg/L (see Fig. 21)
D pH of test water o
‘ ~ Level 1 76-78
Level2 - 7.6-78
Control - 7779,
(8) Time of irradiation Wlth hght

Artxﬁc1a1 light of white ﬂuorescent lamp (14 hours/day)

(9) Number of fish (at the beginning of exposure)

O

“Level 1 and 2 29
Control : 12,
~(10) Duration of exposure " 28 days

Reason:; The time to- reach a steady-state was
' estimated to be within' 28 days from
 preliminary test results.
(11) Place ~ 213 Aquatron room
4.4 Preparation of stopk solutions

(1) Dispersant
' The same as described in Secuon 3 5 (1)

o

(2) Preparation
* Level 1
800 mg/L stock solution was prepared in the same way as described in
Section 3.5 (2)

O

. -chel 2
80 mg/L stock solution was prepared in the same way as described in Section
T 35).

. Comrol
HCO-20 was dissolved in mn—exchanged water to prepare 160 mg/L stock
solution.

CONTAINS CONFIDENTIAL 12-
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Test concentcatxons
~~ Based on prehmmary test results for’ the 96-hour LC50 value and analytical
detection limits, test. concentrations of the test 1tem were dcmded as. follows The

- control was set as a blank test.

| 4.6

CONTAINS CONFIDENTIAL

'Levell 10 pg/L
Level 2 1 pg/L

Observation, meas‘urement and cleaning of test tank

(1) Observation of test fish

Condition of test ﬁsh was observed visually twwe aday.

: (2) Flow rate of test water

Flow rate of stock solution and dllutton 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
" récorded once a day. .

@ Concentratlon of dissolved oxygen in test water ,
~ Concentration of dissolved oxygen in test water was measured with dxssolved
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) Cleamng of test tank

In experimental period, excreta of carp, ditt on test tank, etc. were removed
_about once a day. _

-13-
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.4, T Analysm of test water and fish
, Analysis of test item in' test water and test fish was performed with gas
o chromatography—mass spectrometry (GC-MS) analysis.© -~
- - If the test item was biocaccumulated in the test ﬁsh the test item had a poss1b1hty _
to be metabolized in the fish body. Therefore, CsFuCOOH (hereafter mentioned as
o "carboxylic acid” ) which was an estimated metabolite of the test item in the test fish
. was analyzed at the same time. Amnalysis of the carboxylic acid in the test fish was.
performed with the 11qmd chromatography - - tandem mass spectometry (LC/MS/MS)

D4, 7 1 Frequency of analysxs :

(1) Test water analysis
The test water of each level was analyzed once before first analys1s of test fish
and at the same t1me as analysis of test fish thereafter. The number of each sample -

@ ' was one.
95} Test fish analysxs
_ The test fish of Level 1 and 2 was analyzed five times in duration of exposure )
Four fish were taken out at. each sampling time and divided into two groups, then .
" both were analyzed mdwxdually
The control fish was analyzed before the expenmental starting and after the,
experimental completion. Four fish were taken out at each sampling time and
divided into two groups, and then each was analyzed individually. In addmon,
two fish were taken out and three groups (two fish per group) were used for
measurement of lipid contents.
*3  Because one fish was too small to take out the stored sample for the
measurement of 11p1d content, two fish a group were employed
CONTAINS CONFIDENTIAL , -14-
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4 7'2 Preﬁeamnent for analysis

(1) Test water
An aliquot of the tcst water,
Level 1 25 mL
: " Level2 - 250mL :
was taken from ecach test tank, and pretreated for gas chromatography-mass ,
spectrometry (GC-MS) analyms as follows : :

Test water

«—Water for recovery test 225 mL
' . . S : (graduated cylinder) (only Level 1)
. S ' - + Column chromatography ™ (see below)

Eluate

- Filling up to 5 mL (ethyl acetate, volumetric flask)

~Sample for GC-MS analysis

g *4 Conditions of column chromatograph-

Mega Bond Elut Cs .
_Conditionings Ethyl acetate : 10 mL
: ’ Methanol 10 mL
N Water© 10 mL
~7 Loading . Whole volume of the solution was loaded.
Elution Eluent1 Water™ 5 mL
Nitrogen purge was conducted afs:er the first elution,
then the cartridge for dehydr&hon was connected.
Eluent 2 Ethyl acetate 4.5 mL
Test item was eluted with elvent 2.
"5 City water was treated by Ultra ﬁu;e water system.
*6  Conditions of the cartridge for dehydratxon
Sep-Pak Dry
Conditionings Ethyl acetate 5mL
. , : -15-
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(2) Test ﬁsh (test itern and carboxyhc acid)
Test fish were taken from each tesi tank and pretreated for gas'f
- chromatography-mass spectrometry (GC-MS) analysis (test" 1tem) and lquid
A chromatography—tandem mass spectrometry (LC/MS/MS) analysis (carboxyhc

ac1d) as follows

Test ﬁsh

* Measurement of weight and body length
« Chopping into pieces (scissors)

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

Fine sample

« Teking out1-5 g

(analytical balance).

- Taking out 3 -5 g (analytical balance)
<—Acetonitrile / isopropy! alcohol (7/3 V/V) 15 mL
(graduated cylinder)

. sam-ple for storage + Homogenization (polytron, about 1 min., on ice water)
- - » Washing (acetonitrile / isopropyl alcohol (7/3 VIV) 3 mL)
Centmfugauon (7000 x g, 5 min.)
| _
1 Residue Supernatant

+ Filtration (absorbent cotton)

» Filling up to'25 mL (acetomtnle/ 1sopropy1 alcohol (773 V/V)
volumetric flask)

7 + Taking out 2.5 mL (transfer pipet) » Taking out 1 ml. (transfer pipet) ,
» Column chromatography _ + Filling up to 20 mL (methanol™ / water >
(see next page) (1/1 VIV), volumetric flask)

Eluate

Sample for GC-MS apalysis
(test item)

CONTAINS CONFIDENTIAL
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» Fillingupto Sl
(acetonitrile / isopropyl alcohol
(713 VIV, volumetric flask)

Sample for LC/MS/MS analysis
(carboxylic acid)
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*7 Condmons of column chromatograph

Sep-Pak Silica .
Conditionings - Acetomtnle / 1sopropyl alcohol (7/3 VIV)5 mL
Loading - = Whole volume of the solution was loaded.

Elution ~ Elent Acetommle/ 1s0propy1 alcohol (7/3 V/V)
. - 2mL

Test item was elutea with i:he lbaded solution and eluenf.

*8  Containing 10 mmol/L di-n-butylammonium acétate.

7N
Lo
N’

CONTAINS CONFIDENTIAL -17-
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. 4. 7 3 Quantitative ahélysis for test item and carboxylic acid

(l) Analysxs for test item : ' o
* The samples for GC-MS analyS1s in pretneatment were analyzed by gas
chromatography-mass spectrometry under the following analytical conditions. The
concentration of the test item in each sample solution was determined on the basis of a
comparison of the peak area on the mass fragmentogram of the sample solution with
that of a standard solutlon (see Tables-5, 6, Fig. 6- and Tables-8, 9, 10 Figs. 9,10, 11).

{8 Analytlcal conditions : - _
Instrument Gas chromatograph-mass spectrometer
 Shimadzm Corporation _ type QP-SOOO

Conditioﬁs of gas chromatoggaph

. ~ Column ' INNOWAX 30 m x 0.25mm LD.
- @ ' - film thickness 0.25pm
= Column temp. Test water S
o 35°C 2 min) = 150°C(2m1n.) ot 200°C(2mm)
Test fish - '
_ 35°C 2min) — 150°C(2mm.) —-> 200°C(3mm.)'
“Temp. rate " @ 20°C/min.
@ 35 °C/min.
~ Injection temp. - 200°C
.. Carriergas - Helium
" Pressure 50 kPa
Total flow - 10 mL/min.
Injection method Splitless
. Sample size 3L

Conditions of mass spectrometer -
\ Interface temp. 250°C
o ' Tonization mode Electron ionization (ED)
" Ionization voltage 70 eV
Monitoring m/z 94.95

CONTAINS CONFIDENTIAL
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- (b Preparatlon of standard solutlon
_ - The standard solution to defermine the. concentration of the test 1tem in
: samples was prepared as follows

- @ Test water - :
100 mg of the nem supphed by tbe sponsor was dissolved in ethyl acetate
" to prepare 1000 mg/L solution of the test item. 2.50 mg/L soluuon of the test
jtem was then prepared from this solution by dilution with ethyl acetate, This
. solution was pretreated as follows, to prepare 50.0 pg/L standard solution. -

Water for recovery test 250 mL

. Column chromatography (see page 15)

" Eluate

«2,50 mg/L solutxon of the test item 100 p,L
. (microsyringe) .
- Filling up to 5 mL (ethyl acetate, vohumetric flask) -

50.0 pg/L standard solution
(analysis for test water, test item)

CONTAINS CGNFIDENTIAL ~19-
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)] Test fish

100 mg of the item supphed by the sponsor was dlssolved in acetoniirile
o prepare’ 1000 mg/L solution of the test item. 2.50 mg/L solution of the test
item was then prepared from this solution by ‘dilution with acetonitrile /
“isopropyl alcohol (7/3 VAV). This solution was pretreated as follows to

' prepare 50.0 pg/L standard soluuon

Fine sample of the same sample as recovery and
blank test 5 g as descnbed in Sect:lon 4.7.4(1)

<«Acetoniirile / 1sopr0panol (7/3 V/V y15mL .
(graduated cylinder) '
» Homogenization (polytron, about 1 min., on ice water)
- Washing (acetonitrile / isopropyl alcobol (7/3 V/V).3 mL)

o~ | ' A .' _ . » Centrifugation (7000 X g, 5 mm)
O - R
Residue | = | Supernatant |
+ Filtration (absorbent cotton)

- Filling up to 25 mL (acetonitrile / 1sopropyl alcohol
(BN, volumetric flask)
« Taking out 2.5 mL (transfer pipet)

- Column chromatography (see page 17)

'Elua,te

| +=2.50 mg/L solution of the test item 100 pL.
(microsyringe) .

- Filling up to 5 mL (acetonitrile / isopropyl alcohol
(7/3 V/V), volumetric ﬂask)

50.0 pg/L Standard solution
(analysis for test fish, test item)

CONTAINS CONFIDENTIAL -20 -
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© Caubrati'on éurve

CD Test Waier

25.0, 50.0 and 100 pg/L standard solutions were prepared by the same

‘method as described in (b)®. These standard solutions were analyzed
. according to the analytical conditions described in (a). A calibration curve

was drawn on the basis of the relation between the peak- area on the mass

: ﬁagmentograms and the respective concentrations.

Tn consideration of the noise level, the lowest detectable peak area of the
test item was regarded as 150, which corresponded to 2.5 ug/L of the test item

- concentrauon (see Fig. 4)

@ Testfish.

N
A,

~25.0, 50.0 and 100 p,g/L standard sohmons were prepared by the same
method as described ‘in (b)®. These standard solutions were analyzed
according to the analytical conditions described in (a). A calibration curve

‘was drawn on the basis of the relation between the peak area on the mass '

fragmentograms ‘and the respective concentrations.

In consideration of the noise level, the lowest detectable pea.k area of the
test item was regarded as 150, which corresponded to 2.2 p.g/L of the test item.
concenhatnon (see Fig. 7) :
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(2) Analysxs for carboxyhc acid ‘
L The samples for LC/MS/MS analysis in pretreatment were analyzed by hquldA
- chromatography- tandem mass spectrometry under the following analytical conditions.

The concentration of the carboxylic acid in each sample solution was-determined on '

. the basis of a comparison of the peak area on the chromatogram of the sample solution, -
with that of a standard solution (see Tables—12 13, 14, Flgs. 16,17, 18)

.'_"(a) Analytical qonditions o , ' .
" Instrument ' Liquid chromatograph-mass spectrometer’
Liquid chromatograph  Agilent type HP-1100

Mass spectrometer ‘ Micromass  type Quattro Ultima

- Conditions of iiguid chromatograph :
" Column. , ~ Lrcolumn ODS .

O

_ 15cmx 2.1 mmID. stainless steel
Column temp. -25°C .
Eluent : A (40 %): Water >
| ~ B(60 %): Methanol”®
Flow rate : _ 0.2 mL/min.
Injection volume 20 pL '

. Conditions of mass spectrometer

Ionization mode ~ Electrospray
Detection ion Negative
~ Detectionmode - Selected reaction monitoring
Precursorion : w/z 313
Product ion ' m/z 269 -
" lon source temp. ‘ 130 °C
Desolution temp. 400 °C
£y ’ . Cone voltage .2V
7 Collision energy 10eV
*9  Containing 5 mmol/L di-n-butylammonium acetate.
CONTAINS CONFIDENTIAL -2
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(b Preparatlon of standard solutlon ~
The standard solution to deterfnine the concentratlon of the carboxyhc ac1d in
the sample solutions was prepared as follows. .
. .. 100 mg of the carboxylic acid sample was accurately welghed and dlssolved
" in methanol to prepare 1000 mg/L solution of the carboxylic acid. 1.00 ug/L
standard solution was then prepared from this solution by dilution with methanol” "8
: /_water (1/1 VIV). '

(c) Cahbrauon curve
0.50, 1.00 and 2.00 pg/L standard solutions were prepared by thc same .

method as . déscribed in (b). These solutions were analyzed acoordmg to the -
_ analytical conditions described in (@). A calibration curve was drawn on the basis
"+ of the relation between the peak area on’ the chromatograms and the respective

: A ' concentrations.
' S In consideration of the noise level, the lowest detectable peak area of the
A% : carboxylic acid was regarded as 1000, which corresponded to 0.091 pg/L of the

 carboxylic acid concentration (see Fig. 14).
474 | Recovery and blank test
(1) Test item

(2) Method : ' '

Water and fine sample of two fish (about 10 g) were spiked a specified
amount of the test item and prepared in the same way as described in Section 4.7.2
for the recovery tests. The blank tests were also performed in the same manner
without the test item. All the recovery and blank tests were performed in

duplicate. -
O (b) Results of recoverjteét
N In the blank tests, the mass. fragmentogram of GC/MS had no- peaks

interfering with determination of the test item concentration. The duplicate
recovery rates and the average of them in the prefreatment are shown below (see
Tables-4, 7 and Figs. 5, 8). The average recovery rate was used as correction
- factors for the determination of the test item concentrations in the analytical
samples.

For analysis of test water (250 ng test item added)
81.0%, 829% average 82.0%

For analysis of test fish = (5000 ng test item added)
74.2 %, 74.5 % average 743 %
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(2) Carboxyhc acid

(a) Method _ o '

: Fine sample of two ﬁsh (about 10 g) spiked a speclﬁed. amount of the
- carboxylic acid for the recovery test was prepared in the same way as described in

" Section 4.7.2(2).. The blank test was also performed in the same manner without .
the carboxyhc acid. All the recovery and blank tests were perfoxmed in duphcaie

(b) Results of recovery test .
In the blank tests; the chromatogram of LC/MS/MS had no peaks mterfenng
~ with determmamon of the carboxylic acid concentration. The duplicate recovery
' rates and the average of them in the pretréatment are shown below (see Table-11

and Fig. 15). The average recovery rate was used as correction factors for the -

determination of the carboxylic acid concenirations in the analytical samples.

G - " For analysis of test fish (1000 ng carboxylic acid added)
. 944 %, 932% . average 93.8%

4. 7 5 L1p1d content in test ﬁsh

Lipid contents in the sample for storage of the control test ﬁsh were determmed
with gravimetric analysis after chloroform-methanol extraction.

.
'
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4 7 6 - Calculatlon of the test item and carboxyhc ac1d concentratlon in sample and ToinimuT
- limit of determmaﬁon ' : .

7

. (1) Calculation of the fest item concentration in test water
' The equations in Tables-5 and 6 were used to obtain the coucentratxons and

ﬂley were rounded to 3 figures. .

" (2) Determination Jimit of the test item in test water :
The determmahon Iimit™!® of the fest item in test water was calculated on the

basis of that obtained from the calibration curve in Section 4.7. 3(1)(c)®as follows
Level1 - 061 gL :
_ Level2 0061 ug/L

® CaIculatlon of the test 1tem and carboxylic acid concentration in test fish

(a) Test item.
The equations in Tables-8, 9 and 10 were used to obtam the concentrahons

“and they were rounded to 3 ﬁgures

Y L .
N .

(b) Carboxyhc acid
If ‘the carboxylic acid was concentrated into the test ﬁsh, the equauons in

Tabl&s—lz 13 and 14 were used to obtain the concentrations. However, the .
measured concentrations of carboxyhc acid were not more than the determination
limit. -

@ Determination limit of the test item and oarboxyhc acid in test fish
* Assuming the. fine sample. of ﬂsh 10 be 5.g, the. determination limit "0 of the

test item and’ caiboxyhc acid. in test-fish were- caltulated on the basis of that
obtained from the calibration curve in Section 4.7. 3(1)(0)@ and 4.7.3(2)(c).

- (a) Test item - 30 nglg
(b) Carboxylic acid 9.7 ng/g

O o #10 Minimum determination limit of the test item and carboxylic acid
(ng/L or ng/g) '

A : Minimum determination limit of the test item and carboxylic acid on
the calibration curve (ng/L)

Recovery rate (o)
Sampling volume of test water (mL) or fine sample of fish (g)

B:

C:

D : Final volume of sample solution (mL}

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

Results were rounded to 2 ﬁgures.
| . -25-
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477 Calculanon of average concemmuon of the test mm in test water -
(duratton of exposure) :

th—{cWa)+ +Cw(n)}/n

where - '
Cwt : The average concentration of the test item in test water (ug/L)
n Numbet of analysis for test water (measurement times)

Cw(1):  Concentration of the test item in 1st analysis of test water (ug/L)
Cw(n): Conceniration of the test item in n-th analysis of test water (pg/L)

4.7.8 C_alculatlon of bloconcentratlon factor (BCF)

- Bioconcentration factor (BCF) of the test item and carboxyhc acid were calculated
as follows. : .

. G _ o (1) Calculatlon of avcrage concentrauon of the test item in test water for calculatmg
' ; . BCF :

‘Cw={ Cw(p-1) + Cw(n) } /2 (only lst analysxs of test fish)
Cw={ Cw(n-2) + Cw(n-l) +Cw(m) } /3 (from 2nd analyms of test ﬁsh)

" where
Cw : The average COnoentration of the test item in test water for calcula‘_niﬁg

. BCF(ugL)
Cw(n): Concentration of the fest item in n—th ana1y513 of test water ( pe/L)

~ (2) Calculation of bioconcentration factor of the test item and carboxylic acid

’ Cf
BCF= —
Cw.
l{ '“'k‘\_;_ . Where .
7 BCF : Bioconcentration factor of the test item or carboxylic acid
gf_ : Concentration of the test item or carboxylic acid in test fish (ng/g)
Cw :  The average concentration of the test 1tem in test water for calculating
~BCF (ug/L)
CONTAINS CONFIDENTIAL =26~
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7 9 Calculable BCF. ‘
, * On the basis of the mlmmum détermination Hmit of the test iteni and carboxyhc _
*" acid in. Section 4.7.6-(4), BCF can be obtained when BCF exceeds the following.
" The average concenttation of the test item m test ‘water obtained from all the
analyzed sample was used to calculate the following calculable BCF

(1) Test jtem  Levell 33
, - Level 2 36
@ Carbbxylic acid =~ Level 1 1.1

Level 2 12

4 710 Calculatlon of hp1d content
Llpld contents were calculated with the followmg equa’aon :

O SRR Iap1dcoment'(%)==('1‘_.-To)/Sx100

- where
~To : Weight of vessel ®
T : Weight of sample for gravimetric analysxs (oontammg vessel) (g)
S : Weight of fine sample taken out for analysis of lipid content (g)

48 T reatment of numerical values
' ‘Values were rounded in accordance with JIS Z 8401:1999 rule B. The each
value used for calculation was used without tounding on the way of the calculation.
The concentration values of the test item in test water, the concentration values of
the test item and carboxylic acid in test fish were rounded to 3 figares. BCFs values
- were rounded 1o 2 figures.

5. Factors possibly affecting accuraéy

No adverse.eﬁ‘ects on the reliability of this test were noted.
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6. Rssults .
6.1 Conoentratmn of the test item in test watcr
R The measured concentrations of the test item in test Water are shown' in Table-1.
' " Each concentration of the test item Wa_s maintained at more than 81 % of each
nominated concentration. The variation of the concentrations of the test item was
“within £ 20 % of the average of the measured concentrations. :

Table-1 Measured concentrations of the test item in test water

. (Unit: pg/l)
_ T T 3 Average | |-
After | After | After | After | After | After o . .
Level | ' o - (Standard | Table | Fig. -
| 1day | 11days | 15days 19day$ ?2days 28days deviation) :
8.94 '930 010 |943 | 924 |s6s | 2 | s
. » . » - o ' . .. o (0.283) -
0835 .|
2 | 0823 | 0.846 | 0.842 | 0.821 | 0.811 0.870 (©.0214) 6

6.2 Bloconcenu‘atlon factors .
BCFs are shown in Table—2 and Table-3.

BCFs in Table-2 plotted against the duration of exposure are shown in Figs. 1,2 andl

Flgs 12, 13.
BCFs of the test item were following.
(1) Test item- Levell  15-49
. ' Level 2 =36
, \ Y (2) Carboxylic acid Level 1 = 11
o ‘Level 2 =12
Table-2  BCFs (test item)
~ () :average value
After After After After After ' .
| Level | 11 days | 15 days | 19 days | 22 days | 28 days Table | Fig.
.42 33 27 17 44
1 48 32 29 15 49 9
(45) (32) @28 | e (46)
) <36 <36 =36 =36 <36 10
=36 =36 =36 =36 =36
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Table-3 - BCFs (carboxylic acid) R o
L . ‘ ( ) :average value

Level After | - After After | After .| After Table | Fi

L 11days | 15days | 19days | 22days | 2Bdays | &
ol =i o= | o= | s | osu ' -
! <11 <11 =11 <11 | S11 ,12 1 16
- <12 <12 | =12 <12 | =12 -

Ea =12 | =12 <12 | 212 =12 13 1

6.3 BCF sata steady—state (BCFss)

(1) Test item A .
- Because all BCFs were less than 100 (see 6.2), it was evaluated that a
steady-state was reached within 28th day Therefore BCFss was the average of
BCFs after 28days (Level 1 46, Level 2 = 36).-

3] Carboxylic acxd
Because all BCFs were less than 100 (see 6.2), 1t was evaluated that a
steady-state was reached within 28th day. Therefore BCFss was the average of
BCFs after 28days (Level 1 <1 1, Level 2 £12).

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

( Before initiation of experiment 295 %
After termination of expetiment 226 %
6.5 Results of test fish observation '
No abnormality in behavior or appearance was noted.
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7. Remarks
Tnstruments, apparatus, special apparatus and reagents, efc. for the test B

(1) Instraments for fish care
Mmro quantitative pump for supplying stock solution :
Tokyo Rika Kikai Co., Ltd. type GMW
Instrument for measuring concentration of dissolved oxygen : '
~ ‘Tijima Electronics Co., Ltd. type F-102
pH meter o Toa Electromcs Ltd. type HM-14P

(2) Instruments apparatus, speclal apparatus and reagents
' Instrurnents and apparatus
o : ~ Qas chromatograph—mass spectrometer
@ L see page 18
o S ; qumd chromatograph-mass spectrometer:
' see page 22 .
Electronic analytical balance : * Sartorius AG  type LP4200S
- - . Shimadzu Corporation  type AEX-200B
Sartorius AG  type BP301S -
" Metler Toledo type PB602

.- Infrared spectrophotometer : ‘Shimadzu Corporation  type FTIR-8200PC
' Homogenizer (polytron) : Kinematica type PT3000 '
' ‘Kinematica type PT3100
Centrifuge : ' Hitachi Koki Co., Ltd. type CR21G
* Special apparatus A S
‘Sep-Pak Silica : ' " Nihon Waters K. K.
‘ Sep-Pak Dry : Nihon Waters K. K.
( Y : Mega Bond Elut Cs Varian -
Reagents .
Acetonitrile (HPLC grade) : Wako Pure Chemical Industries, Lid.
‘Methanol (HPLC grade) : Wako Pure Chemical Industries, Ltd.
Ethyl acetate(extra pure) : Kanto Chemical Co., Inc.
Isopropyl alcohol (extrapure) :  NACALAI TESQUE, INC.
Dl—n-butylammomum acetate (IPC grade) !
- Tokyo Kasei Kogyo Co., Ltd.
HCO—20 : " Nikko Chemicals Co., Lid.
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(3) Instruments apparatus and reagents for gravimetric analysxs of hpxd content intest fish

. Instruments and apparatus
- Electronic analytical balance :
‘Rotary evaporator : -
Homogenizer (polytron) :

’ Homogemzer (autocellmaster)
. ,,Vacuum pump :

.Vacuum desiccator :

, .Rcagénts

- Purified water : -

Methanol (extra pure) :
- Chloroform (guaranteed Ieagent) Wako Pure Chemmal Industnes, Ld.
' Anhydrous sodium su]fate (extra pure)

©
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" Sartoiius AG type BP30LS

Tokyo Rika Kikai Co., Ltd. type N-1
Kineratica type PT3000
Kinematica type PT3 100
Tuchiseieido Co., Ltd. type CM-200

' Sinku Kiko Co., Ltd. type DA-20D

Sinku Kiko Co., Ltd. type DAH-20C .

 Iuchiseieido Co,, Ltd. type VL.~

Takasugi Pharmaceutical Co.; Ltd.
Wako Pure Chemical Industries, Ltd.

Katayama Chen:ncal Industries Co Ltd
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"Table-4  Calculation table for recovery and blank test
© (Analysis of tést water, test item)

. Study No. 43771

's@nplg_dgééﬁbtion . A B T c "B . F
Standard S0.0ug/L = 2909 -
. " Recoverya . - 2356 S5 202 ."8130,.%. ‘ |
- Recoveryb 2412 s 207 829 % ’
| | : | ' Average -
S N | | Standard 50.0ugL 3061 - - '
@ ;.. A | Blénk.a- _ .. . nd. - 1 .5 -

Blankb" = and. - 1 5

" (a,b : individual sample ) . :

A:Peakared

A(std) : Standard solution A(f) : Sample

B : Ratio of portioﬁ used for analysis
" C: Final volume (mL)
) D': Amount of blap'k-in fest water (ng) -
\j\ E ;‘Amount of test it?m recovered (ng)

B=Px (A{)/A(td))/BxC-D
F : Recovery rate (%)
F=E/Qx100

Q : Amount of test item added (250ng)

See Fig. 5

P : Concentration of test item in standard solution 50.0ug/L

. X .
Japuary 29,2002  Name j ﬂo@ﬂw
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_;Ifébie-S - Calcul'atiqn‘t.able for a’hal&sis of test water- -

~(Level 1, test item) . _
- ' ' Study No. 43771
Sample descnphon o L A S ¢ . -
Standard 50. Oﬂg/L CoL e s
Test water affer 1 day ) : o208 _ 8.94 -
" Standard 0. 7 S < -
. Test water after 11 days - - 2838 ' o 930
Standard 50.04g/L : 2811 LT
Test water after 15 days o . 2096 S 910
Standard SO0ugL - - 3078 o .
* - Test water afier 19 days ' 2379 & . ) 9.43.
L Standard 50.0ugl. . 2886 . |
@ - Test water after 22 days ' - 2185 924
o . Standard 500ug/L 2,7 | ,
Test water after 28 days ‘ 2074 o 8.65
‘Averaée concentration of fest tem in test water ~ 9.11 (S.D. 0.283)
A : Peak area . ) '
" Astd) : Standard solution. A(t) : Sample
B : Ratio of portion used for anaIysxs 1.
C : Final volume SmE
F: Recovery rate 82,0% ) _
H : Volume of test water takenout - 25mL
_ ): Concentration of test item in test water (ug/L)
. ©1=Px(A@)/A(std))/BxC/Fx100/H
' ;.:Z:\"" J - Average concentration of test item_iix tést water (ug/L)
(] J=(K)+..+1@®)/n
1+ Number of test water anajyses (n = 6 )
1(1) : First analysjs of test water [ (n) : Last analysis of test water
n n z
xS xin? ~( 21(;‘)}
sp. = ||—=1 inl
' ' nx(o~-1) ) .
P : Concentration of test nem in standard solunon T 50.0ug/L
See Fig. 6 '
Jamuary 29,2002 Name ﬂ ﬂ/)@ﬂ/p
. , - O
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| _Table-6 - Calcﬁlaﬁbii table for analysié of 'test.wzitér

(Level 2, test item) - .
L .. Study No. 43771
_Szmplcdexgiptxfbn' . - A - S . '
Standerd S00ugL 2845 ¢ APEE
. Test water after 1 day ' ; 1918 - - - o 0823
Standard 50.04g/L L 313 A
Test water after 11 days . 2580 ' T 0.846-
. Stapdard 50.0ug/L . o asm L |
| Test water after 15 days - L1540 T 0842
' Stapdard 50.0uglL. L3078 .
Test water aftef 19 days =~ .o20m SRR 1X:73
. 1. Stondard s0.0ugL . 2886 o
. C " | . Test water after 22 days _ _ 1918 © . p8n
‘Standard 500ugll . 2927 . . ,
' Test water after 28 days | 2086 - . 0870
Average concentration of test item in test water  0.835 . (S..D.- 0.0214)

A : Pedk area _ ‘ ‘
.A(std) : Standard solution A(f): Sample
B : Ratio of poition used for analysis 1
C : Final voiume S5mL :
F : Recovery rate - 82.0%
H : Volume of test water taken out 250mlL
1: Concentration of test item in test water (ug/L) -
I=Px(Alf)/A(std)}/BxC/Fx 100/H
; , J : Average concentration of test ftem in test water (ug/L)
() 7 = (i) +..+X@) ) /n :
A " n: Number of fest water analyses (n=6)
1(1) : Fixst analysis of test water  I'(n) : Last analysis of test water

Con VP
nx 3 —(_21_(1'))_-
sD. = |—=1 -l :

‘3 x{a ~1}

P : Concentration of test item in standard solution 50.0ug/L
See Fig, 6
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" Table-7

. Calculatios table for recovery and blank test
* (Analysis of test fish, test item) ‘

Study No. 43771 .

" Recoveryb .. . 2156 - ,2.5/25

.

©'Stapdard 50.0ug/L. 2853

Blank a _ nd. . 2505
Blank b  nd . 2505

. (30 indjvidual sample )

Sampledescripion© - A . C » “®B .. B -G
Standard 50.0ugl - 2895
Recoverya |, 2148, 2.5/25° 5 - 370 . 742%

s. - . 30 TAS%
- Average

S 143% .

m g O o

-

P

Q:

A : Peak ayea

Astd) : Standard solution A(t) : Sample » ‘

: Final volume (fnL)
- Amount of blank n test fist (ng)

 Amoutit of test item fecovered (ng)

F=Px (A1 /A{std))/B/CxD-E.

: Recovery rate (%)

G=F/Qx100
Concentration of test item in standard solution.

Amount of test item added (5000ng)

See Fig. 8

: Ratio of porﬁon ised for analysis (fish homogenate) 5/10

: Ratio of portion used for analysis (extracted solution)

© 50.0zg/L

. Jamuary 29,2002
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. Table-8 - Calculation tab'levfor analysis of test fish
' (Level 1test item) '

Study No. 43771

Sampledesmptlon : " A e K ©H LY
"Standard 50. o,ug/L 2022 _ _ ' _
Test fish after 11 daysa = 1678 ' 500 386 912 42
Test fish after 11 days b’ . 1884 - 500 434 912 48 .
' Standaid 50.0ugl. - . 2844 ., N o ‘
. Test fish after 15 daysa 760 3000 T 299 oosm .33
Test fish after 15 daysb 733 . 3.00 289 o1 . 32
Stendard 50.0ugl. 2898 ' | .
Test fish after 19 daysa. 1079 5.00 250 928 27
’ Test fish after 19 daysb 1168 500 211 . 928 29
Q ) Standaxd 50.0ugll . . 2986 S
o Test fish after 22 daysa. 685 . 500 154 9.26 S
Test fish aftér 22 daysb - o607 5.00 137 926 . 15
 Standard 50.0ugL . 3119 ' ‘ o _
Test fish after 28 daysa - 1860 - 5.00 401 9.11 44
Test fish after 28 daysb 2049 500 442 9.11. 49

{ 8, b+ individual sample )

A Peak area
Astd) + Standard solution  A(t) : Sample -
: Ratio of portion used for ana]ysxs 2.5/25
: Final volume Smb, T
: Dilution factor 1 )
: Average concentration of blank in analysis of control Ong/g
: Recovery rate 74.3% -
: Weight of fine sample (g)--
: Concentration of test item in test fish (ng/g)
K={Px(A()/A(std))/BxDxC/G- E}/Fx100
: Average concentration of test item in test water (ug/L)
H={10-2)+ ¥(n-1) +I(n) } /m ; n:Number of test water analyses ; m= 2when n=2,m=3 when n23
I: Concentration of test item in test water (ug/L) .
. 1: BCF
J=K/H ,
P : Concentration of test jtem in standard solution 50.04ig/L
See Fig. 9

MoTH Y oW
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'~ Table-9 “Calculation table for analysm of test ﬁsh
o (Leve[ 2, test 1tcm)

Study No. 43771

_Saxnpled:escription' A o G 'K - D : T B
Standerd 50.0pgL.° - 3025 , |
Test fish after 11 daysa - © ond 500 - 083 . -
Test fish after 11 daysb = nd. 500 . - 0834 .
 Standard 50.0ug/L 3005 " o
Test fish after 15 daysa nd, .- 3.00 so- 0.837 R
,_'restﬁsh after 15 days’b n.d. . 30 - 0837 .
Standard 50.0ugL 2808 B S | .
Testfishafter 19 daysa . . =ad , 500 - 0.836 < - -
_ “Test fish after 19 days b - nd 1500 - 0836 -
G Standard 50.0ug/L . 3065 ' '
* '} Test fish after 22. days a, pd. . 500 - 0825 -
Test fish after 22 daysb . ad 5.00 - 0.825 -
Standard 50.0ug/L 2927 ; C o |
Test fish after 28 days e n.d. .50 . - 083 . -

' Test fish after 28 daysb nd. 500 . 083 -

(a,b: individual samplé } -

A Pcak area
A(std) : Standard solution A(t) Sample

B: Ratio of porhon used for analysis . 2.5/25
C: Final volume SmL -
D : Dilution factor. 1
o E : Average concentration of blank in analysxs of contml Ong/g .
e V\ F:Recoverymte ~74.3%
\“ G : Weight of fine sample (g)
K : Concentration of fest item in test fish (ng/g)
 K={Px(A@)/A(std))/BxDxC/G-E}/Fx100
H: Average concentration of fest jtemn in test water (ug/L)

H={I{n2) +(o-1) + (o) } /m ; n:Number of test water analyses ; m=2whenn=2,m=3whenn 23
1: Concentration of fest item in test water {ug/L) :
I:BCF
J=K/H .
P : Concentration of test item in standard solution S0.0yg/L
See Fig, 10 ' '
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© Table10  Calculation table for aalysis of fest fish

* (Control, test item)
' L _ Study No. 43771 - - |
Sample description - A . . B . G - T T,
Standard 500ugl.  © ¢ 12598 _
| Before the experimental stqi:ta . _"n'.d.' -+ 500 o
-Befofeutha exp_erimentgl'startb nd. - - 500 - -
" Standard 50.04g/L 2867
{ﬁ} - o After the experiméntal completion a : n.d. L. - 5.00 .
V After the expcrimentéi‘cqmpleﬁdnb n.d.. - 500 - . - -
(2, b : individual sample )

A Peak area
) A(std) : Standard solution A() : Sample
‘ B : Ratio of poition used for gnaiysis' 2.5025 .
C:Fmalvolme  5SmL
E : Amount of blank in analysis of control (ng)

E=Px (A(t)/AGstd)) /BxC

f\, .
\

G : Weight of fine sample (g)
I : Concentration of blank in test fish (ag/g)
1=E/G |
P : Concentration of test item in standard solution 50.0ug/L

See Fig. 11
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' “Table-11 - Calculation table for recovery and blanktesf o

* (Analysis of test fish, carboxylic acid) .

‘Sample description A R S D , . E

Study No. 43771

G
' Standard 1.00pg/L 10021
‘Recovery a 9455 . 1S 20 - s %44
. Recoveryb 9341 125 207 .. - o 932%.
- . A'veragé
| 93.8%
Standard 1.00ug/L. . 10006 .
O | opmxa Cnd 125 - 20 . - -
o Blank b nd. 125 20 . -
E {a, b,:individualsamﬁle)
A : Peak area '

A(std) - Standard solution A(f) : Sample

B : Ratio of portion used for analysis (fish homogenatc) 5)10
C : Ratjo of portion used for analysis (extracted solution) -
D : Final volume. {(mL) - |
E: Aﬁoﬁm of blank in test ﬁsh.(ng)
"\ \: ‘F: Amc;unt of carboxylic acid recovered (ng)

F=Px(A®)/A@d))/B/CxD-E

Q : Amount of carboxylic acid added (1000ng)

See Fig. 15

G : Recovery rate (%)
G=F/Qx100 .
P : Concentration of carboxylic acid in standard solution  + 1.00pg/L -

January 29, 2092 Namc j . (70@4,{
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' 'Table-l-z * Calculation table fo:- analysis of test fish
(Level 1; carboxylic acid) ' '

" Study No.-43771

Samplcdcscnphon IR AL G - " K @ - ‘H_-. 3
Stndard 100zgll 10090 | _ .
Test fish after 11 days a nd. 5400 - 9.12 .
Test fish after 11 days b n.d. Coose0 0 - a2 :
' Standard 1.00ggL . - 10304 : . B
 Testfishafter1s daysa . . nd. S 30 . - - cooeat -
. Test fish affer 15. daysb - .nd 3.00 IR « S o
Standard 100,uglL ‘ '10859 L . o S
Testfishafter 19 daysa’ . . nd . 500 - 928 . -
Test fish after 19 days b . nd - 5.00 - 928 - -
C_ 1. Standard 1.00xgL  ° 10429 - . .
"] Testfihafter22 daysa - nd. 5.00 - 926 . - .
Test fish after 22 days b nd. 5.00 ' - S 926 -
| Standard 100ugh . 10143, o o
Test fish after 28 days a nd. 5.00 - 9.11
Test fish after 28 daysb - nd. 500 0 - 9.11 -

{a;b: individual sample )

A Peak area -
A(std) : Standard solution A(t) Sample.

BUSW ESS h\?F@Rﬁf AHON

. B ; Ratio of portion used for analysis 1125
C: Final volume 20mL :
) D: Dilution factor =~ 1
o E : Avesage concentration of blank in analysis of contml Ong/g_
'\:, F:Recoveryrate . 93.8% B
G : Weight of fine sample (g)
K : Concentration of carboxylic acid in test fish (ng/g)
K—{Px(A(t)/A(std))/BxD xC/G-E}/Fx100
H : Average concentration of test item in test water (/L) »
CH={ In-2) + I(2-1) + 1@ } /m ; mn: Numbt_tr of test water analyses ; m=2whenn=2,m=3 whenn 23
1: Concentration of test item in test water (ug/L) : :
1:BCF -
J=K/H _
P : Concentration of carboxylic acid in standaxd solution 1.00ug/L
See Fig. 16
January 29, 2002 . Name , ﬂ - /);La»o_,gj(
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. Table-13 . Calculation table for -anélysis of test fish
o (Level 2; carboxylic acid)

Study No. 43771

- Sample description oA 6 . K 1 R
. Standard 1LOOpgL . 10196 | v
o Test fish after 11 daysa . nd . 5.00 C- 083 -
o Testfishafier 11 daysb ~ =md 500 . - . 0834 -
S ' Standard 1.00uglL < - 10317 , . ‘ _
L Test fish after 15 daysa. © nd. 300 . - - 0837
S 'Test:fish after 15 days b . nd ' | '3_00-' e 0837 - - -
Standard 1.00ugL 110630 ° . o
. X Test fish gftér 19 daysa Cpd - 500 - 0.836 - -
P Test fish after 19, daysb ©nd. 500 - o8 . -
O Standard 1.00ugh 10488 ' .
e "]  Test fish after 22 daysa- nd. . ~5.00 - © 0825 . -
' Test fishafier22 daysb . nd. 500 . oss. -
Standard 1.00pg/L 10611 .
Test fish after 28 days a ad 5.00 i 0.834 -
Test fish after 28 daysb nd. 5.00 - 0.834 .
(&b individual sample ' '
Az Pea}c area
A(std) Standard solution A(t): Sample
B : Ratio of poxtion used for analysis L1725
.C:Pinal volume - 20mL
D : Dilution factor 1
X - E: Average concentration of blank in analysxs of control Ong/g.
F:Recoveryrate  93.8% '
7 G : Weight of fine saniple 64) .
K : Concentration of cérboxy]ic acid in test fish (ng/g)
K={Px(A)/A(std))/BxDxC/G-E}/Fx100
H : Average conceptration of test item in fest water (ug/L) . .
H={In2)+In1)+1{@}/m ; n: Number of test water analyses ; m=2whenn=2,m=3 whenn 23
1: Concentration of test item in test water (ug/L)
J:BCF - :
T=K/H
P : Concentration of carboxylic acid in standard solution 1.00ug/L
" SeeFig. 17

January 29, 2002 - Name 0 /ymﬂx'
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_Table-14 . Calculation table for analysis of test fish.
o (Control,‘carboxylic acid) .

“Study No. 43771

Sampie description. © . . = A B .G . I
Stndard 1.00pgle - - - .. 11762
‘Before the experimental stata . . . ad . - ¢ 500 . -
‘. Before the experimental staith . . - nd. coa 500 .
Standard 1.00ug/L : ‘10113
{\} ' . : After the éxperimenta} corﬁpleﬁona nd. , . 5.00 ‘ -
‘ Afier the experimhental completion b ‘ nd. - 500 -
“(a,b: iﬁdividu_al__sample_)
A : Peak area

Afstd) : Standard solution A(t) : Sample
B : Ratio of portion used for analysis 1/25
'C:Finalvolume 20l
E: Amouat of blank in anz;lysis of control (ng)

B=P x (A()/ A(sid)) /BXC

G : Weight of fine sample (g)
& Conc‘xntrﬁion of blank in test fish (ng/g) - |
1=E/G
P: Concentration of carboxylic acid in stanéiard solution 1.00ug/L

See Fig. 18
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T Reference 1. :

* Analytical results of dilution water

.Sampl_ing 'da’c_e " September 3, 2001

Measured value

Standard value-

C /" -

. [ Cobalt

1 Ttem - Unit Detection limit |
Total hardness (Ca, Mg) mg/L | B8.6 <300 ™ I
Suspended solid ‘mg/L | <1 . < 20 % : 1

fpp C— £ 8.3 6.5 ~8.5%. L

| Total orgenic carbon. - mg/L . L6 K 2%, 0.1
Chemical oxygen demand mg/L 0.1 (5% 0.1

| Residual ehlorine .~ - mg/L < 0.01 < 0,02% 0,01
Ammonia nitrogen mg/L ° 0.25 - 1™ 0,01
Total cyan “mg/L < 0.01 - n. d *® - 0.01
Alkalinity . me/L 198 -

1 Electric conductivity ‘us/em | - 521 -

| Organic phosphorus" mg/L:. < 0:1, nd*® 0.1

| Alkylmercury ng/L < 0. 0005 n.d® . 0. 0005
Mercury mg/L - . < 0.0005 - < 0.0005 0. 0005 .

" { Cadmium mg/L <0.001 .| ~<0.01% - 0. 001
Cr® mg/L <0.02 < 0,05 " 0.02

| Lead ng/L < 0.005 . <0.1% 0. 005

.| Arsenic mg/L £ 0.002 <0.05* 0.002 . -

| Iron mg/L. 0. 02 <1.0" 0.01 "

" | Copper " mg/L . < 0.005 < 0.005 % . 0.005
ng/L . < 0.001 < 0.001 *° 0.001
| Manganese mg/L < 0.01 <0.05% 0.01

| Zine . mg/L <0,01 <Lo™ - 0.01"

{ Aluminium- ‘ mg/L . 0.014 . <027 " 0.001
 Nickel mg/L < 0.001 T ¢0.01 % 0.001 -

1 Silver mg/L < 0. 0001 < 0.0001 * 0.0001
Organochlorine pesticides , <

1, 2-Dichloropropane mg/L | < 0.0001 < 0.06 * 0. 0001
Chlorothalonil - mg/L ] < 0.0002 <0.04 % ~ 0, 0002
. Propyzamide mg/L < 0.0002 < 0.008-* ~0.0002
Chlornitrofen mg/L < 0. 0001 < 0.0001 0. 0001
Simazine mg/L < 0.0008 <0.003 ™ 0.0003
Thiobencarb mg/L <0.001 < 0.02 % 0. 001
Organophosphorous pesticides . 3
‘Diazinon mg/L < 0. 0002 < 0,005 *. 0. 0002
- Tsoxathion mg/L < 0.0002 < 0.008 ™ 0. 0002
Fenitrothion mg/L < 0..0002 < 0.003 ™ ~0.0002
EPN mg/L < 0.0002 < 0.006 0. 0002
Dichlorvos mg/L < 0. 0002 <0.01% 0. 0002
Iprobenfos mg/L < 0.0002 - < 0.008 “ 0. 0002
PCB . ng/L < 0. 0005 nd® 0. 0005

%] Ministerial ordinance of the Ministry of Health and Welfare N6.69 {Revised

December 21, 1992)

%2 OECD. Guidelines for Testing of Chemicals, Fish, Early—life Stage Toxicity Test
(Guideline 210, July 17, 1992)

‘%3 Water quality criteria for fisheries (Shadanhozin

March 1983)

%4 Environmental Quality Sta

. 92,1999, Environment Agency)
%5 OECD Guidelines for Testing of Chemicals, Bioconcentration : Flow-through Fish
Test (Guideline 305, June 14, 1996)

Nihon Suisansigen Hogokyokai,

ndards for Water Pollutants No. 14 (Revised February
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lFig. 2 Correlation between exposure period and bioconcentration factor (Level 2).

Ten data after li, 15, 19, 22 and 28 days -were lower than detection limit,
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_ ' Study No. 43771‘.-
| - 96-hour LCS0= 104 mg/L oo
100 C

£
. b . . .. . . ' . . .
',c:vl 50 "'. """"" 7-'_""l"7':'-?-'1'_'""""'»‘-".'-.--'":. """"" .
. 'o |
. 1:2 . .
O
o o Attt S REEEE S oo - - 13 :
Ce0L. . o 1 10 100
o Concentration (mg/L)
| Concentration - Cumulative Mortality (%) -
(mg/L) 24 hours 48 hours 72 hours 96 hours
. Control 0. .0 .0 0,
0.854 0 0 0 0
1.88° 0 0 0 0
4.13 0 0 0 0
. 9.09 0 0 20 40
- 20.0 20 80 100 . 100

Fig. _3' Concentration - Mortality Curve.
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" Solvent(w) -

 Study No, 43771 .

Date N Vs 274y AN . _
File name . : C¥GCMSsolution¥Data¥iREXFE2IR¥43771¥43771a78.qgd
intensity | o ' . gaps , S S
- V-IOO_OB : Peak No. Timelmin} m/z Area
o it -~ 8495 -
Peak position
. . ndo
", 5000 o l
. 3060 T L ' .1 T
T B 7 .
: ) min
 Nov.19,2001  Name:

Standard sofution 25.0ug/L. (w) - : . - Study No. 43771
. Date : 01/11/17 : o
File nama : C:¥GCMSsolution¥Data¥3 R E2ER¥A3771¥43771a70.q8d '

tansity ' - . : 94.95 ‘
moni ' Peak No. Timelmid  m/z Area
. 1 875 - 9495 1607
e 50001 &3
O | [
. 8000 — ; r e
‘ g : 7 . , .
min ) .
Nov. 18, 2001 Name: j(/ Qj,{)%jt/

CONTAINS LUV P o
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Fig. 4~1 (1/2) Mass fragmentogram of GC/MS analysis for calibration curve

(test water, test'item)




' Standard solution SDng/L(w) — - S ' N . .
.. Date - :01/11/17 ' ~ S Study No. 43771
File name C¥GCMSsolutmn?ﬂ3ata¥§‘z‘\.5§%2:§¥4377l¥43771aBO qu S

ntensfty o ) S ' 9495 .
. 100007 - . .

' ' D o Peak No, Timetmin)  m/z Area -

: . &5 9495 . 3181

5000 -

- /e

E - Nov, 19, 2001 ‘Name: %/ MM/ '
Standard solution 10Qug/L. (w) Study No. 43771 -
Date VA% 74 v .
File name C¥GCMSsqubon¥Dm¥§I§§2§¥43771¥43771a81 qzd
10000 g Paak No. Tims(min} m/z. Area” -’
. 3 1 675 8495 - S22
- . 5000 -
300D T T T
8 7

. min .
Nov. 18, 2001  Name: K/, 2%& Q s
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ONTAINS C
€ ISINESS INFORMATION

Fig. 4-1(2/2) Mass fragmentogram of GC/MS anelysis for calibration curve
(test water, test item)




' Study No. 43771 -

gooe o o e

3000 |

" Peak area (- ) }

' / _ ' , ._ _ . . "'Concentmﬁon Peak area
e [ )
y=603x . 2500 | 1607
r=0.997 . 500 .| 3181

S [ a0 | sz

N

o 50 e 100
Concentration (ug/L) . .
- Conditions of GC-MS analysis
Instrument . : Shimadzu QP5000
© Sample & CeTAm—
' : _ Solvent’ . : Ethyl acetate
T .. @CCondiions . :
\“' : - , " Injection vol. T 3ul '
' ‘ . _Column (Size) - : INNOWAX ( 30m x 0.25mm 1.D.) Film thickness 0.25xm
Col., temp. : 35°C(2min)) D~ 150°C(2min.) ~@— 200°C(2min) -
. Rate : @20°Cmin;, @35°C/min.
.. Injection Témp. : 200C
Carrier Gas . He (Pressure 50kPa, Total flow rate 10ml/min.)
Iniet mode : - Splitless :

- MS Conditions
Ionizationmode : EI
Interface temp. @ 250C
“lonizationvol. : 70eV
Monitoringion : w/z=94.95

Fig.4-2 Calibration curve and conditions of GC/MS analysis for -
Ce2T7 V=)V (test water). L .
January 29,2002 . Name ﬁ - mﬂ/v
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' Standard solution so Qug/L. () . Study No. 43771
" Date (01117 - '
F‘ Ie name : G ¥GCMSsoIutlon¥Data¥ﬁ§§2w¥43771¥43771 a72.qgd

94,95

mtensuy
7000

6500 3
60004
- §500%
. 50005
45004

4000

25003

3000

Faak No. 'I'ime(mm) m/z . Area .
. 8.78 9495 2909

178358

o
-3

min

‘Nov.19,2001  Name: 7{/ W,ﬁc/ '

Recovery test from test water a . - Study No. 43771 -
L~ . - . Date 01T . - . |
i ) . © Flle.name 0¥GGMSsoluﬂon¥Data¥m2:%¥43m¥43’l71a73.qu

L 95

" intansity . :
;ggg_ : . ) . Peak No. T'me(nun) m/z - Area
850 , . : . 168 %5 238

- 8000
s500]

. 50004
L ER
- 4000.:
. 85004
" 3000

/8785,

o
~-1.

min

" Now. 19,2001 Name: 7’)(/ W{«L/

Recovary test from tost water b Study No. 43771

~Date . :01/11/17
File neme 2 C: xecms»mmmmxﬁ&%zﬁmmmm a74.q8d

o
"'\- /':,

intensity . ) 94,95
: aots ' . PeskNo.Time(min) m/z Arda
: _ 1 875 0485 2412
. 8000'3 .
- set0]
5000+
45004
40007
3500 3]
3000

1/6.760

O~
- gt

min

Nov, 19,2001  Name: }7(/ Mﬂu
- T

'Fig. 5-1 Mass fragmentogram of GC/MS analysis_for recovery-and blank test
(analysis of test water, test item) ‘
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Date

File name

mtensrty

Standard solution 50, Oug/L w) .
: 0171117

Study No. 43771

C¥GCMSsqutton¥Data¥"£§§§2§¥43771¥43771a75 agd

84,95 -

70007
65004

6000

| 4500
© 40004

16358

i

aou0]

Date

"File nams

e

Blank test of tast water a

:01/11/17
o¥GCMSsoluum#Data¥ﬁ§§2%¥43nxx43771a7s gad.

.~

-min

Nov. 19, 2001

84.95

intensity
. 7000

" Les500d

" 60007

Peak pésiﬁ_on’
nd.

Blank test of tast water b

Dats

File name

0U/11/17

|

g

i

Nov. 19, 2001

Psa!; No. Time(min) m/z Area

876 9495 3081

| Name: @Mﬁ/

Study No. 43771

 Péak No. Time{min) . m/z Arsa
1 - 985 . -

o B D

Study No. 43771

: C¥GCMSsolution¥Data¥ iR SE2BR¥43771¥43771a77.qed

4.95

intensity
70007
85003
80003
55003
50003

4000-3

Peak position

n.d.

v

3500 -

" 3000

o~

s

Nov, 19, 2001

Peak No, Time(min) m/z Area -
1 - 94.95 B

e A Gpibon

Fig. 5-2. Mass fragmentogram of GC/MS analysis for recovery and blank test
(analysis of test water, test item)
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Standard solut:on SOOug/L (W)
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Study No. 43771 -

Date - . :01/12/28 - i N :
Fils pame G¥GGMSsqutxon¥Data¥E§£ﬁ2 ¥43771¥43771w4;qu.
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Fig. 8~1 Mass fragmentogram of GG/MS analysis for reéovery' and blank test
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Fig. 9-2 Mass fragmentogram of GC/MS analysis for test fish (Level 1, test item)
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Fig. 9-3 Mass fragmentogram of GC/MS analysis for test fish (Level 1, test item)
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Fig. 9-4 Mass fragmentogram of GC/ MS analysis for test fish (Level 1, test item)
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Fig. 16—-3 Chromatogram of LC/MS/ MS analysis for test fish (Level 1, carboxylic acid)
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Fig. 16-4 Chromatogram of LC/MS/MS analysis for test fish (Level 1, carboxylic acid)
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Fig. 16~5 Chromatogram of LC/MS/MS analysis for test fish (Level 1, carboxylic acid)
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Fig. 17-1 Chromatogram of LC/MS/MS analysis for test fish (Level 2, carboxylic acid)
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Fig. 17-2 Ghromatogram of LG/MS/MS analysis for test fish (Level 2, carboxylic acid)
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Flg 17-3 Chromatogram of LC/MS/ MS analys:s for test fish (Level 2, carboxyhc acid)
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Fig. 17-4 Chromatogram of LG/MS/MS analysis for test fish (Level 2, carboxylic acid)
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Fig. 17-5 Chromatogram of LC/MS/MS analysis for test fish (Level 2, carboxylic acid)
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Fig. 18~1 Chromatogram of LC/MS/MS analysis for test fish (Corttrol carboxylic acid)
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'Fig. 18-2 Chromatogram of LC/MS/MS analysis for test fish (Contorl, carboxylic acid)
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Fig. 221 IR spectrum of test item measured before

exper imental. start.

Study No. : 43771
 Sample 1 4. Pu2-
Method  : Nea .
Date : Dec. 13, 2001

Nam§ - d gpoalhd

fﬂ\_‘. .
.-\‘ e

CONTAINS COA/F/DEN TIAL

R LN TR




Fig. 22?2 IR spectrum of test item measured after the
: ‘ experlmental completion.
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Study No, __ 43771

Instrument __Shimadzu QP-5000

| Sample __. Test item

" GC Conditions. _
“Columni__INNOWAX

" Size- 30 m x 0.25 mm 1D, Film thickness 025" ¢tm
Temp, _35 °C (2 min) <> 150 °C (2 min)’
Temp. rate. 20 °C/min e

Sample sizé " 1L (Solvent Ethyl acetats ).

. Inlet mode ( Splitless ); Inieétion tem.p.' 200 °c

Columri head pressure . 50 kPa, . Catrier - gas flow (He) __1.0°_ml/min

“Total flow __10 mL/min , Sampling time __1.0 - min

MS Conditions

. lonization Mode - El , Detection Mode __ Positive
Monitoring fon m/z __ 50 — 500
Interface temp. _ 250 °C

lonization voltage _ 70 eV

Note ) -

Kurume Laboratory, Chemicals Evaluation and Research Insﬂiute, Japan

Fig. 23-1 MS spectrum of test item (analytical conditiens)

" Date 200/ / [/ [/ Operator g U@/{nﬂj
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'Fig. 23~2 MS spectrum of‘tést item (main presumed fragments)
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Study No. ___ 43771

‘Instryinent MS :'ﬁdicfomas:é Quattro Ultima

HPLG : Agilent HP-1100

Sample *__Carboxylic acid -

i

{ HPLC Conditiops‘ :

.-_lniet s&sfexn. . .Column' -

|- ;- Sample size _‘é_,uL .

.'(S;:l\fent : Mz-a.théndi/v;ater t'l/ 1-\}/\/) y

‘Golumn _-_L-column ODS ' (_SUS )

Column size, _15 om x _ 2.1 mm 1D,; Column temp. _25 °C

_ Eluent.__A (40%) : Water, A(co’ntainiggjmmol/ L. _di-n—butylamine acetate)

B (60%) : Methénol (containing Smmol/L. di-'n-'.b'L'Jty.l'amine agetate)

" Flow rete 02  mL/min

MS Conditions ° _
Ionization mode __ESI , * Detection mode __ Negative .
Probe ESI Capillar;}. __3_‘_5_ kV, Desolvation temp. 400 _°C, Desolvation gés 650 b/hr”
Sour.ce Coqe __AJ__ \"2 | ' - ‘ .

Source block tamﬁ. 120 -°C

). | MS  Inenerzy 02V, Multiplier _600 V
‘ Monitoring ion m/z 50 — 800 .
Note _ -

Kurume Laboratory, Chemicals Evaluation and Research Institute, Japan

Fig. 24-1 MS spectrum of carboxylic acid (analytical. conditions)

D;te 200l 7 & 7/ Operator / - ﬁ@oﬂm‘
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Fig. 24-2 MS spectrum of carboxylic acid
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Fig. 24-3 MS spectrum of carboxylic acid




- Study No. 43771

“F(CF2)sCOOH

LMW 314

v - -m/z .. Molecular-related ion.

,' 756 o - (2M + (G4H9>2NH.; H) N
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Fig. 24-4 MS spectrum of carboxylic acid
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" Study No. 43771

“Instrument 'MS ':bMicroma‘s's- Quattro Ultima

" _HPLG : Agilent HP-1100

Sample __Carboxylic acid

- HPLC Ooncfitipns' _
~ Inlet -system Colurmn . .
Sample size’ 5 il o
" (olvent ‘Mémaﬁéwster' asivm)

o Coltimn . i-column ODS - (_SUS ) ‘
_ l(\J | Column size _15 om x';_g_l_:mfn 1D, _Colﬁmn teﬁ'uﬁ. 25 °C
| Ell.;ent A (40%) ; Water (containing Smmol/L_di-n-butylamine acstate)
| B (60%) : Meﬁhaﬁol (containing Smmol/L._di-n-butylamine acetate) ‘
Flow r~ate LmL/min B . A
MS Conditions
'I_onizatibn mode ___[:;SX_ Detection mode _ Negéf;iv’e
" Probe Eél . Capillary 35 KV, Desolvation temp. 400 °C Fjesblvation gZas ____Q-_{SO__L/hrA .
.Sc;urce_ Cone _ 20 V ' ‘ . '
"Source block temp. __120 °C C
< MS - loﬁ energy _—0.2 V, Multibli_er 600 Vv
Mornitoring jon m/z 100 -~ 600
Note | -

Kurume Laboratory, Chemicals Evaluation and Research Institute, Japan

. Fig. 251 MS/MS spectrum of carboxylic acid (analytical conditions)
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