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Preface: introductorv information qenerated bv non-GLP pre-studies

This study is one of a series of studies performed to assess the chronic toxicity of fatty
alcohols with a carbon chain length of > 10 to Daphnia magna. The challenge was to
reproducibly produce concentrations of selected fatty alcohols without addition of
solubilisation agents at concentrations expected to be close to the water solubility limit;

fuÉhermore to maintain these concentrations in water despite the rapid degradability of these
test items. This was approached by daily renewal of test solutions and preparation of
índividual test concentrations under sterile slow stir (21 h) conditions. The studies were
performed in closed vessels on a clean bench. Non-GLP pre-studies were performed to
develop and optimize this approach (ref. 13, 14). The study protocol is the result of these
pre-studies and accounted for the following aspects:

o The test solutions of fatty alcohols were not filtered as it was shown that the filtration

procedure caused highly variable and much lower test concentrations than the water solubility

predicted from physico-chemical models (ref. 12). An important aspect was to ensure that

these test items were tested up to their water solubility limit or as close as practically possible.

. When omitting a filtration procedure, the concentrations were clearly higher than the solubility
predicted by different models based on physico-chemical properties and there was no clear

indication of a trend to saturation. lt was therefore concluded that the measured

concentrations comprised a fraction of dissolved test substance and a fraction of finely

dispersed material. lt was considered technically impossible to avoid the presence of very fine

undissolved particles or droplets at the higher test concentrations.

¡ lt was shown that algae, the food source for Daphnia magna, are responsible for the

degradation of approximately 60% of C12 fatty alcohol after 24 h (ref 13). lt was subsequently

demonstrated that feeding autoclaved algae is not appropriate for meeting the validity criteria

for number of offspring produced.

. The daily transfer of Daphnia magna, although thoroughly rinsed, did result in re-introduction

of associated bacteria, which increased in number with growth of carapace and resulted in

more pronounced losses in the last two weeks of the reproduction studies.

. Due to the unavoidable biodegradation processes, which have to be accepted as an intrinsic

and realistic feature of the test procedure, severe oxygen depletion occurred. ln contradiction

to the test guideline, cautious aeration with sterile filtered air was implemented to overcome

this.

. Due to the seasonal differences in reproductive performance of Daphnia magna, i.e., a
depression in the winter, the GLP studies were performed between March and November

2005.
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Summary

A study sponsored by The Soap and Detergent Association, Washington D.C., USA, was
performed at the Fraunhofer lnstitute for Molecular Biology and Applied Ecology (lME) to
determine the effects of a chronic exposure to Cro fatty alcohol on the reproduction of aquatic

invertebrates, represented by Daphnia magna.

The test item solutions were prepared by slow stirríng (21 h) of the test substance in test
media. The test was carried out under sterile conditions, in closed vessels and with daily

renewal of the test solutions. The study was conducted at nominal concentrations of 0, 152,

411 , 11 10, 3000 pg test item/L. Each treatment group consisted of 10 replicates each of one

Daphnia magna (individual exposure). The Daphnia magna were rinsed with sterilized water
before being transferred into new test media on each day. Effects on growth (adult length at

test termination) and reproductive performance were investigated.

Freshly prepared test solutions, obtained before distribution to the replicates, and aged test
solutions, obtained before the renewal on the next day of all test concentrations, were
sampled three times a week and analysed by GC-MS for content of the test item at the LOQ
of 1.0 pg/L. Pooled samples were taken at each concentration from vessels 1-5 and 6-1Ofor

the measurement of aged test solutions.

Results
The mean measured test item concentrations of the freshly prepared test solutions were 1.6,

122, 351, 962,2800 ¡rg/L, which were approximately 85 % of the nominal concentrations. At
the beginning of the test, test item losses during 24 h were between 60% and 85% at the

highest and lowest test item concentration, respectively. During the last week of the test, the
losses exceeded 95% at all treatment levels. The losses were caused by adsorption and

degradation by food algae and degradation by adapted bacteria introduced with transferred

Daphnia magna, despite thorough rinsing. The effect concentrations were based on mean

measured initial concentrations (representative for 21 peak concentration events) as well as

on geometric means of mean measured initial and aged concentrations after 24 h hours,

calculated to be <LOQ ,23.3, 107,367 and 1227 ¡tglL.

During the test no parental mortality occurred, neither was any clinical signs observed,

except for the highest treatment level where all animals died before reproduction. Adult body

length showed no significant differences between treatments. There was no statistically

significant deviation from controls with respect to the age at the first brood. Due to the low

variability of the results and the high statistical power, the cumulative number of offspring
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was significantly reduced by 14o/o at the highest treatment level without mortality. The
intrinsic rate of increase, r, was also significantly reduced at this concentration, but by less
than 10%. Thus, an EC10 could not be determined for r.

Gonclusion

Based on mean measured concentrations, after 21 d the following (no observed) effect
concentrations for the most sensitive endpoint, cumulative number of offspring, were
determined:

Related to daily initial concentrations:
ECl0 = 610 pg test item/L
EC20 = 1500 pg test item/L
LOEC = 960 pg test item/L
NOEC = 350 pg test item/L

Related to mean measured concentrations:
ECí0 = 210 pg test item/L
EC20 = 670 pg test item/L
LOEC = 370 pg test item/L
NOEC = 110 pg test item/L

No Daphnia magna survived until reproduction at the highest test concentration. At the lower
concentrations, no effects being relevant at the population level could be observed.



Fraunhofer tnst¡tut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT: Daphnia magna, reproduction test in closed vessels
TEST SUBSTANCE: Gro Fatty alcohol
GLP-CODE: SDA-005/4-21 - page 9/76 -

Approvals Page

Title of the study: Daphnia magna, reproduction test in closed vessels following OECD 211
Test item: Cro fatty alcohol
GLP code: SDA-005/4-21

./"

Date: f,cfubv 7V,7<toi á 4
Dr. Christoph Schäfers
(Study Director)

Date: 0c/r9<'' 2'1, ?oo'' -/ ,fu|.,t*
Drl Josef Müller
(Chem ical I nvestigator)

Date: c'¡ {o b., 2} ,2vo5 ¿- I ) , f-;ì- . !-t
Prof. Dr. Andreas Schäffer
(Management)

The study was performed without any subcontract.



Fraunhofer lnst¡tut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT: Daphnia magna, reproduction test in closed vessels
TEST SUBSTANCE: Cls Fatty alcohol
GLP-CODE: SDA-005/4-21 - page 10176 -

Statement of GLP-Gom pliance

Title of the study: Daphnia magna, reproduction test in closed vessels following OECD 211

Test item: C1s fatty alcohol
GLP code: SDA-005/4-21

This study was conducted in compliance with Good Laboratory Practice Regulations
(Grundsätze der Guten Laborpraxis (Principles of Good Laboratory Practice, GLP). Gesetz
zum Schutz vor gefährlichen Stoffen (ChemG), Anhang 1, Version from 20.06.2002,
published in: Bundesgesetzblatt 2002Teú | Nr.40 from27. June 2002,2090-2130).

We hereby attest to the authenticity of the study and guarantee that the data are correct, and

that the study was performed by the procedures described. This report accurately reflects the
raw data.

Schmallenberg,

,/' .,

Date: ÛC$bç'ZT.ì.t,u( á ,ã/
Dr. C. Schäfers
Study Director

Date: Ò, {'6.u l} , Loor;

*!J _l,i-rLt
Prof. Dr. A. Schaeffer
Management
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Statement of the Quality Assurance Unit

Title of the study: Daphnia magna, reproduction test in closed vessels following OECD 211

Test item: Cro fatty alcohol
GLP code: SDA-005/4-21

The Quality Assurance Unit of the testing facility inspected the study and audited the final
report according to GlP-Regulations. Possible findings were reported to the study director
and to the management.

Dates of audits:

July 29, 2005 (approval of the protocol)

August11,2005 (chemicalanalysis)
October 25,2005 (audit of the final report)

Generally, inspections of GLP-laboratories were performed every three months.

The results reported in this study were checked on the basis of our current SOPs and to the
best of our knowledge accurately reflect the raw data.

Schmallenberg,

Date: 7',tÅq Z*, ¿Oaf
V lJ-*---
Dr. G. Wasmus
QAU - Officer
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1. Study ldentification

Test Daphnia magna, reproduction test in closed vessels

following OECD 211

Test item: Cro fatty alcohol
GLP-Code: SDA-005/4-21

Sponsor The Soap and Detergent Association
Technical & lnternational Affairs
1500 K Street, N.W., Suite 300
Washington, D.C., 20005, USA
Hans Sanderson, PhD

Director Environmental Safety

Study Monitor: Scott Belanger, PhD

The Procter & Gamble
Company
11810 East Miami River Rd

Cincinnati, Ohio, USA

Testing facility Fraunhofer-lnstitute for
Molecular Biology and Applied Ecology (lME),

P.O. Box 1260

57 377 Schmallenberg, Germany

Management: Prof. Dr. A. Schaeffer
Study director: Dr. C. Schäfers

Deputy: Dr. A. Wenzel

Chemical lnvestigator: Dr. J. Müller

Technical staff: U. Boshof; H. Jürling

Quality Assurance Unit: Dr. G. Wasmus, Dr, U. Wahle

Study dates lnitiation: July 29, 2005

Experimental start: August 3, 2005
Experimental termination: August 24, 2005
Study completion: October 27 ,2005
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GLP

The test was performed in accordance with the Principles of Good Laboratory
Practice (ref. 3, 4).

An aliquot of the test item, the test protocol, all raw data and all records necessary to
reconstruct the study are archived for 15 years following internal SOPs in the GLP-
archive of the Fraunhofer-lnstitute for Molecular Biology and Applied Ecology, D-

57377 Schmallenberg, according to reÍ. 4. Thereafter, the sponsor will be asked
whether the data should be disposed, transferred to the sponsor or whether IME will
be contracted for further archiving.

Test item

The test item and specification information were delivered by Dr. Ehrenstorfer,
Augsburg, Germany. The identity and purity of the test item were proven by a

certificate of analysis (see appendix). They were not confirmed analytically by the
Fraunhofer lnstitute for Molecular Biology and Applied Ecology, Schmallenberg,
Germany.

Chemical name:

Molecular formula:

CAS-Number:

Molecular weight:

Log Kow

Vapour pressure:

Water solubility:

Melting point:

Specific Gravity:

State of matter and appearance: colorless to light yellow, viscous refractive
liquid.

1-Decanol

CroHzzO

112-30-1

158.29

4.23

0.0085 mm Hg al25"C

37 mg/L at25'C (SRC PhysProp Database)

7"C

0.83 g/mL

21011

99.5%t0.5o/o

October 1, 2008

Lot Number:

Purity:

Expiry date:
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4. Test objective
The objective of this study was the assessment of the effects of a chronic exposure to
the test item on the reproduction of Daphnia magna according to OECD 211 (ref . 1).

Ten Daphnia magna each were exposed to four concentrations of the test item and

untreated dilution water in closed vessels with daily renewal of the test solution.

Details concerning the test

Test organism
Justification of use: Daphnia magna (Crustacea, Phyllopoda, Cladocera) is

accepted by the OECD (ref. 1) as test organism representing
aquatic invertebrates.
Daphnia magna STRAUS, Crustacea, Cladocera.
4 - 24 hours old

Umweltbundesamt (German Federal Environment Agency) bred
in the laboratory of the Fh-lME (testing facility).
Adult Daphnia magna, at least 3 weeks old, are separated from
the stock population by sieving. Batches of 30 to 50 animals are

held at room temperature in ca. 1800 mL dilution water. During
the week the Daphnia magna are fed daily with an algal
suspension (Desmodesmus subspicatus) and LiquizellR
(HOBBY). Algae growing in the log-phase are centrifuged and

the pellet is re-suspended in a few mL of medium. 30 mL of this
suspension is given to 1 L Daphnia medium. The water is

changed once per week. Newborn Daphnia magna are
separated by sieving, the first generation is discarded.
The sensitivity of the test organism is routinely checked
following internal SOPs.

5.

5.1

Specification:
Age:
Origin:

Breeding:

Reference tests:

5.2 Holding- and dilution water
Purified drinking water was used. The purification included filtration with activated
charcoal, passage through a limestone column and aeration until oxygen saturation.
To avoid copper contamination, plastic water pipes were used for serving the test
facility. Based on periodical measurements the dilution water was characterised as
follows: conductivity 227 ¡lS/cm, total hardness 0.7 mmol/L, alkalinity 1.8 mmol/L,
calcium 0.6 mmol/L, magnesium 0.1 mmol/L, nitrate <0.5 mg/L, nitrite <0.002 mg/L,
ammonium <0.01 mg/L, phosphate 0.56 mg/L, DOC 1 .72 mglL, copper 0.0031 mg/L,
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iron 0.0066 mg/L, manganese 0.0003 mg/L and zinc 0.0075 mg/L. The dilution water
was autoclaved before use.

Test procedure and conditions
Daphnia magna less than 24 h old were exposed to four concentrations of the test

item and dilution water as control for a period of 21 days. The sterile test solutions

were added to the sterilized test vessels, the Daphnia magna introduced and the

vessels were closed directly afterwards by an autoclaved silicone stopper. The test

solutions were renewed daily by transferring the Daphnia magna to new beakers with

freshly prepared test solutions with the initial test concentrations. At each transfer, the

Daphnia magna were carefully rinsed with sterilized dilution water before being

placed in the new beakers. For each test concentration and for the control 10x1

animals were used. Each Daphnia magna was exposed separately in a numbered

vessel containing 100 mL of test medium.

The Daphnia magna were fed at each renewal with suspensions of unicellular green

algae. The suspensions of Desmodes/nus subspicatus (daily prepared from axenic

cultures) were analyzed for microbial contamination one and two weeks after test

start by using "Cult-Dip combi@ Dip Slides (Merck)". No bacterial contamination was

detected. The content of food in the test suspensions, measured as turbidity at 758

nm, increased during the test from 7 mg C/L equivalents to 15 mg C/L equivalents.

The pH value, oxygen concentration, and temperature were checked directly before

adding the organisms, and before and after each renewal. The vessels were closed

with autoclaved silicone stoppers and subjected to a light/dark cycle of 16/8 hours.

The test temperature during the test was 21 È 1oC, the light intensity did not exceed

1000 lux. The test was performed on a clean bench under sterile conditions. ln
contradiction to OECD 211, all test vessels were aerated with sterile filtrated synthetic

air: the autoclaved silicone stoppers were fitted with fine glass capillaries connected

to the aeration unit. The aeration was necessary to avoid severe oxygen depletion

due to the increase of transferred bacteria with growing Daphnia magna as observed

in pre-studies and the associated oxygen consumption by the degradation of the test

substance. At each renewal, the glass capillaries were sterilized by washing with 70%

ethanol. The recommendation of OECD 211 not to use aeration was supposed to be

due to two reasons: to avoid evaporation of the test item and to minimize water
movements and resulting stress for the planktonic filter feeders. The volatility of the

test item is low and the test was run in closed vessels. To minimize movements of the

test solution, the capillaries were introduced just below the surface of the test

5.3
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solutions. lt was verified by observation that the Daphnia magna were not influenced

in their swimming behaviour.

Selection of test concentrations
The selection of the test concentrations of 152, 411, 1110 and 3000 ¡tg/L was based
on the following criteria:

. The highest nominal concentration was set above the acute Daphnia magna

LC50 of 2300 pg/L (ref. 12), as it was supposed to decline in the daily

courses.
. A spacing factor of 2.7 was supposed to be sufficient to guarantee a no effect

concentration.

Preparation of the test media
Due to the difficulties in dissolving the test item, and its rapid biodegradation, the
appropriate method of dosing the test item is not covered by the OECD methods. The
preparation of the test solutions was performed according to the CONCAWE test
protocol (ref. 8) and to the ASTM standard D6081-97 (ref. 9) with the modifications
given below.

Glassware preparation
For first time of use, all glassware used in testing was given a detergent wash
followed by a water rinse and an acid wash (10o/o vlv HNO3) followed by a rinse with
reagent grade acetone and a final rinse with distilled water. For subsequent use, the
acid wash with 107o v/v HNOg was omitted.
The procedure for glassware preparation was:

a) Cleaning in a cleaning machine with detergent
b) Cleaning in a cleaning machine without detergent
c) Rinsing with acetone
d) Rinsing with water
e) Sterilization of glassware at 160 "C overnight

Sterilization of dilution water for the preparation procedure of the test solutions
To avoid microbiological degradation of the test item during the test media
preparation, the dilution water was sterilised by heating in an autoclave at 121 'C for
20 min. The sterilised mixing vessels were then filled with this sterilised water for the
preparation of the test solution on a clean bench.

5.5
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Test media preparation
Test solutions were prepared daily by stirring the test substance in test media under
slow stir conditions (21 h) in sterilized mixing vessels. The mixing vessels were
cylindrical brown glass bottles with teflon covered screw caps, fitted with a drain port

near the bottom for drawing off the test solution. The volume of the mixing vessels
was 2 L.

One míxing vessel was used for the preparation of each test concentration. The
loading of the mixing vessels corresponded to 152,411, 1110 and 3000 pg test
item/L. For each test concentration, an ethanolic stock solution was prepared. 1 mL of
the appropriate ethanolic stock solution was pipetted into the 2 L mixing vessel taken
from the sterilization process, the still warm mixing vessel slowly turned to cover a

maximum area of the glass walls with the ethanolic solution. The movements were
continued until the liquid was no longer visible. The ethanol solution did not moisten
the inner area of the flask where a star-shaped magnetic stirring bar was placed later.

After the addition of the stirring bar the vessels were sealed leaving only a small
headspace. The contents of the vessels were stirred at 100 rpm for approximately
21 h. Care was taken to avoid exceeding the stirring speed even for a short-time, at
the start of the period. The control medium was prepared similarly with 1 mL of
ethanol. The vessels were kept at room temperature (21 x 1 "C).

After stirring, the contents of the vessels were left to settle for 2 h. The saturated
aqueous phase was then taken out of the drain port. The first fraction 0-100 mL was
withdrawn. The fraction between 100 and 1800 mL was used for rinsing (200 mL) and

filling (1000 mL) the test flasks fortoxicity testing and for analytical measurements
(500 mL), if done. Rinsing of the test vessels was carried out to saturate the surfaces
of the test vessels. After filling, the vessels were closed immediately by using
autoclaved silicone stoppers and only opened to introduce the test organisms and

again at the renewals of the test media. The test media were not stored for more than
1 - 2 hours prior to testing.

Sampling and chemical analysis of the test solutions
All the test concentrations were sampled for chemical analysis three times a week at
renewal of the test media. A 500 mL aliquot of the fresh solutions was used for
analysis. After 24 h, at the next renewal, the aged test liquids were pooled (vessels 1-

5 and 6-10) and analysed. The analyte was extracted from the aqueous test samples
by liquid-liquid partitioning with n-hexane. After derivatization of the analyte by
MSTFA measurement was performed by GC-MS using n-dodecanol-d2s as internal
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standard. The method was validated for the determination of the test item in Daphnia

test medium in the concentration range of 1.0 - 100 ¡tg/L (see Appendix).

Observations and effect data generation
The parent Daphnia magna were assessed visually daily for immobility and any other

abnormalities in appearance and behaviour. At study termination, the length of the

adults was measured by digital photography and image analysis and their statistics

compared with those of the control animals.

The newborn Daphnia magna in each beakerwere counted at each daily renewal of
the test solutions, inspected for abnormalities in condition, and removed.

The following endpoints observed in the reproduction test were evaluated
quantitatively:
o Mortality (immobility) of parental generation Daphnia magna
. Age at first brood
o Total number of offspring per replicate
. Cumulative Number of live offspring per surviving female at the time of recording
o Intrinsic rate of increase, r
o lndividual length of adults

Data evaluation and statistical analysis
The evaluation of the concentration-effect-relationships and the calculations of effect

concentrations were based on mean measured initial concentrations as multiple (21)

peak concentrations, as well as on geometric means between mean measured initial

and aged (24h) test concentrations. For each endpoint, the NOEC, LOEC, and, if
possible, the EC50, EC20 and EC10 were determined. A LOEC and NOEC were

calculated by ANOVA followed by Williams' test (ref. 5-6) or an appropriate non-
parametric test suggested by the ToxRat (ref. 7) program. When the test results

showed a concentration-response relationship, the data were analysed by regression

using Probiþanalysis assuming log-normal distribution of the values using the
computer program ToxRat (ref. 7).

5.7

5.8
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6. Test conditions

The temperature was in the range of 20.0 and21.0 oC, the light intensity between 588

and 657 Lux (see appendix, Table 5). The oxygen saturation never fell below 7O o/o

(5.7 mg/L), and the mean pH was 9.4 to 9.5 at all treatment levels (Table 1). Thus, all

water quality criteria mentioned in the guideline (ref. 3) were met.

Table l: pH and oxygen saturation

Nominal concentration (Ug/L)

Controt 152 411 1110 3000

Oxygen
saturation

(o/"1

Total mean

Max

Min

Mean fresh

Mean old

Total mean

SD

Max

Min

9.4

9.8

8.8

95.5

105.5

100.4

9.3

125

70

9.4

9.9

9.0

96.4

105.1

100.6

9.5

125

74

9.4

9.9

8.9

96.0

104.8

100.3

9.3

125

74

9.4

9.9

9.0

96.3

100.7

98.5

7.8

115

74

9.5

9.9

9.1

96.9

103.4

100.1

8.0

120

75

SD = standard deviation
For individual data see appendix, Table 6, Table 7.
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7.

7.1

Results

Test item concentrations
The mean measured test item concentrations of the freshly prepared test solutions

were < LOQ, 122, 333, 962 and 2800 ¡lg/L. This is >80 % of the nominal concen-

trations (Table 2). At the beginning of the test, test item losses over 24 h were

between 60% and 85o/o at the highest and lowest test item concentration,

respectively. The losses were mainly caused by adsorption and degradation by food

algae. During the last week of the test, the losses exceeded 95o/o at all treatment
levels and were mainly due to degradation by adapted bacteria introduced with

transferred Daphnia magna, despite thorough rinsing.

As a consequence of the losses the (no observed) effect concentrations were based

on mean measured initial concentrations (representative for 21 peak concentration

events) and on geometric means of mean measured initial and aged concentrations

after 24 h hours. ln the latter case these were calculated to be 23.3, 104, 367 and

1227 ¡tg test item/L (Table 2).

Table 2:Mean measured test item concentrations (pg/L)
Fresh and old test solutions, geometric means of both; detailed data see

" arithmetic mean of three weekly measurements
o qeometric mean of fresh and old means

ppendix. Table I
Nominal concentration

1s2 l+trl1r.ßlsooo
Mean* SD % I Mean. SD % I Mean. SD % I Mean. SD %

Fresh

otd

122 15

4.4 119

351 10

33 109

962 30

140 91

2800 10

537 65

Meano 23.3 107 367 1227
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7.2 Effects
The mean values for the different test endpoint parameters for each treatment level

are listed in Table 3. The NOEC, EC10, EC20 and EC50 values of the biological

endpoints are summarised in Table 4 (details see appendix 10.6).

Survivaland growth
During the entire test no parental mortality occurred up to and including the third

treatment level (1110 Ug/L nominal) and neither were any clinical symptoms

observed. At the highest treatment level all animals died before they could reproduce.

Therefore, the highest treatment level was not considered in the evaluation of body
growth, reproduction and population growth. Adult body length (Figure 2) exhibited no

significant differences between treatments.

Reproduction and population growth
The mean age at first brood was between 8.9 and 9.4 days for all test item

concentrations. There was no statistically significant difference between treatments.

No offspring mortality occurred.

The cumulative number of offspring was significantly reduced by 14o/o at a nominal

test concentration of 1 100 ¡rg/L. The intrinsic rate of increase r was also significantly

reduced at this concentration, but by clearly less than 10%. Thus, a reliable EC10

could not be interpolated.

Table 3: Survival, growth and reproduction data
SD = standard deviation. For raw data see appendix 10.5, Table 9, Table 1 0. Number of D.

concentration: n = 10.

Test
nominal
conc.

Control

152

411

1110

3000

Growth
ival (length)

100 5.41 + 0.22

100 5.52 r 0.19

100 5.43 !0.21
100 5.26 r 0.38

0 n.d.

Mean + SD Meant SD (d Mean t SD Mean + SD (1

Age at
first brood

8.9 r 0.74

9.2!0.79
9.0 r 0.82

9.4 r 0.97

n.d.

Cumulative
offspring per

female

lntrinsic rate of
increase r

68.1 r 9.5

68.0 t 5.6

62.9 + 5.8

58.6 t 7.7 *

n.d.

0.294 !.0.017

0.297 t 0.018

0.281 I 0.011

0.277 !0.024"
n.d

* siqnif¡cant difference to control accordinq Williams-test (a = 0.05, one-sided smaller)
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Validity of the test
All validity criteria for the performance of the controls were met despite the clearly

higher stress compared to standard conditions: Survival (100%) was above 80 %, the

mean parental Daphnia magna started to reproduce on average before day 9 and the

mean number of offspring per female was above 60. The statistical power of the test

was high due to low variability in reproduction (the coefficients of variation of

cumulative offspring number ranged from8.2o/o to 13.9%) and in the intrinsic rate of
increase (r ranged from 3.9% (411 ¡rg/L) to 8.5 o/o (1110 ¡tg/L)) in the controls and

treatments.

Table 4: Effect summary table. Effect concentrations of the test item (Ug/L)
based on mean measured concentrations

Endpoint Survival Length Age at l"t brood Offspring lntrinsic rate r

EC50 initial
all

EC20 initial
all

EGIO initial
all

NOEC initial
all

1500

620

1 100

410

930

340

960

370

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

610

210

1500

670

n.d.

n.d.

n.d.

n.d.

>960

>370

>960

>370

350

110

2300

1 100

350

110

n.d. = not determined (far above concentration range tested or evaluated)
initial = mean measured concentrations at the start of daily exposure
¿ll = gsometric mean of initial and aged concentrations
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8. Gonclusion

Based on mean measured concentrations, after 21 d the following (no observed)

effect concentrations were determined for the most sensitive endpoint cumulative

number of offspring:

Related to daily initial concentrations:
EG10 = 610 ¡rg test item/L
EC20 = 1500 pg test item/L
LOEC = 960 pg test item/L
NOEC = 350 pg test item/L

Related to mean measured concentrations:
EC10 = 210 pg test item/L
EC20 = 670 pg test item/L
LOEC = 370 pg test item/L
NOEC = 110 pg test item/L

The effects started one treatment level below the threshold level for lethal effects.
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10. Appendix

10.1 Test set-up

Figure 1: Photograph of the test set-up

10.2 Study plan (protocol) and amendments (18 pages)



Fraunhofer lnst¡tut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT: Daphnia magna, reproduction test in closed vessels
TEST SUBSTANCE: cro Fatty alcohol
GLP-CODE: SDA-005/4-21 - page26l76'

Study Plan

Ðaphnia magne, reproductlon test in closed vessels
Tollowing OECD Guideline 2{ 1

Etfect of 1-decanol

GLP-Code of Testing facility: $D4405/4-21

Sponsor
The Soap and Ðetergent Açsociation

Technica I & I ntematlonal Affairs
1500 K $heet, N.ï{,, Suite 300

WaEhinglon, D.C., 20005, USÅ
Dr. Hano Sanderson

Dlrector Ênvironnte¡rtnl Saiety

Study Monltor
Scott Eelanger, PhD

The Procler & Õ¡ntble tontpany
11810 East lvtiantiRlver Rd

Clnclnnati, Ohio, U.$A

Testing lacility
Fraunhofer-lnetitute for 0foleuular
Biology and Applied Ecoloey (lMEl
&7 377 Schntallenþerg, G emta ny

$tudy director
Þr. thrisloph $ch¿ifers

July 29, 2005



Fraunhofer tnstitut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST SUBSTANGE:
GLP-CODE:

Daphnia magna, reproduction test in closed vessels
Cro Fatty alcohol
SDA-005/4-21 - page 27176 -
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STUDY FLAþI: Ðaphnla nagilÐ, reproduclion lest
TEST ITEM: Cr¿lalþ aïcohal
GLP-CÕDE: 5DA-005/4-21 - påse 3,17 -

STUI}Y PLAI¡

1 Test Ðdphnla magnl, reproduclion lest ln closed vessels
follor,ving OECD Guideline 211 {1}

Test itEm: C1¡fatty alcohol
GLP-Code: S04.005/4-21

2 $ponsor Tho Sosp ancl Detergent As.soclation

Technlcal & lnternatiorlel A.ffalrg

HanE $andeson, PhD

1500 K Slreel, l.lW, Suite 300
tlrtaohington, OC 20û05, U$A
P +1-202-662'2516

Study Monitor Scott Belanger, PhD

The Procler& Gonhle ComPany
11810 ËastMiami Rlver Rd

Cincinnali, Ohlo, USd
P: +1-513-627-192t

3 Testlng faqility Fraunhofer.tnstitute for
lvlolecular Eiolcgy and Applied Ecology {lME}
P.O" f26t
57 377 Schmallerrberg. Gerntany

Test lacilify Ínûnâgånrent: Prof. Dr.4.. SchÉiñpr

Study dirËctor: Dr" C. Schåfers
P +49-29?2.342-270

Deputy: Dr. A. Wenzel
P +49-2972.302-329

Chenical invesligntor: Br. J. lftiller
P +49-297230?.216

Deputy Br. K. Der¿

P +49-2972-302¿01
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STUDI'PL¿.þl: Daphnia mzgno, reprÐduction le$t
TE$T ITEþ¡I: C,¡ falfT ñÌcohol
GLP-CODE: SDA-005I4'2,| - pðsÊ 4,,17 .

Technicåi 3laff Chen:lstry: i-1. Jürling
Biclogy: U. Soshof

E. Hardefiusch
P. $chulle

Oualilr* Assurance Unit Dr. U. Fritsche

0r- G. rr'iasmus

Tlæ stttcly will þe performed withoul st¡bcontractors

4 Olriective

ín the reprocluciíon lest. the effecis of lhe rapidly l¡iodeçra<lable tesl ilenl an the
mcnûlity ancl the reproductive capacif/ ancl olher slgns cf inloxicaton in ÐapÍnra
n?ûgnâ y¿ill be deternined. ln order to nlalnlain exposure lo the test ilenr lhrouglroul
lhe test period, the teûl wlll l¡e peri'ormed in test iienl soluticns prepnrecl i:y sliring the
test sul)$lance in test nredía under ¡low stir ccnclitions {nder steriie condilion*, in

closed vesseìs ancl vrith claily rene'.rai of the test solulion. The lEsl v¿ill þe completely
canisd out on a clean bench.

5 Specification of tha test itenr

The test ilenr, specilication iniomraiíoll ns vieli as ths cert¡ticûte oi analyses. v¡ill þe
obtained torn Dr" ãhrenstoíer, Augsburg, Gernrany.
The purity of lhe te¡t itenr '.r,iil not l¡e analyticaliy checkerl by the iesting facílity.

3.1 Chenlicalrutnìe: l-Decanol

3.2 ltdolecufar formula: CrcH:r0

3.3 CÁ$-l.lunrber: 1'12-39-1

1.1 fulolecular vreight: 198.23

3.5 Lcg lÇ" 4.?3

3.6 liapour prss$urå: ü,tü85 mnr Hg at 29'C

3.7 'vYater solubiiity: 37 nrg/L ct29 'C ($RC PhysProp Database)

3.t, $Êeclic Grnviry: t.83 g¡mt

3.9 tt,lelting point; 7'C
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STUDY PLÊ.þl: Ðaphnia nsgno, reproduction tesi
TEST lTEl,¡l: C,c falty aicohol
GLP-COBË" SDA-û05'4-21 ' psså ií7 -

3.10 State oí matter and appearonce: coloriess to Ìight yellow. visco*rs refractive
liquicl.

3.11 Stal>iiity: Stable. tombustibie. lnconrpatilfe r.¿th etrong
oxidizing agents, acid chlorides. ncid
anhydridet.

3.12 Lol þlunrller: not yel atrailable

3.13 Puriþ: not ¡et a'/ailûble

3.14 Expiry date: not ¡'e1 al'ailable

3.15 $torage condiüons: cool location ireírigeralor!

3.16 Safety data sheet: lron¡ J.T. 6aker SAF-ËÐÅTÅ(:'

3.17 l'iazard propertles {as ctefined ín R36 R37 R38 R41 R52 R53
"Gefahrstoifv'erorclnung" {2}): see lable 1

3.,l8 l¡Jaste disposni: nrunicipal vlâ$te, after dilution to non-toxic
concentraticn

î¡ble 1: Hrz¡rd propertles

Pronertv Neqative Positit¿p

E Êrclssiv* x
oxidizíncl x

p+ exiremelv fl.cmnrabie x
F hinirlv flanrm¡ble x

fì¡mnrqbie x
1+ tet'., tôXiö x
T toxio x

Y.n Harnful x
conosi\'e x

Xi lffi:¡nt x
n.l rl!lF,ô¿lêñr¿1 x
nrutaqenlc x
ter¡:Õtenìc 1(

t¡ ecalocìaalt¡ h.rmrful x
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SiUDY PLAÍ.,I:

TEST lTElrt:
GLÈCODE:

Ðaphnla nagtto, reproduclion Íest
t3.q falty ûrlcohol

sDÂ-00514-!1 - prgå EllT -

GLP

The iest v¡irl l:e perlornrsd in accorcfance '.vilh the Fr,nclples o;'Goocl Lal)óratory
Practice (31, {4i

ïest nrinciple
:ll lne retrücl¡ction tesl, effecls on the nroftariiy, the re¡iroduclir.s cas¡city ancl oirer
sigrns o: intoxícation h taphnia r,';gilo ir,¡ll l>e <lelemlinecl to lie .tsecl as indicaticns of
the to:iicity of a sul>s¡ance <lissolved in ,Àüter. For this purpose, the ìest organlsnts will

be exposecl to diluiion'.later containing the tesl ilenr irr four concentraiio¡rs for a total
perixi oi at least 21 days i¡l closecl vessels- The reprocl,¡ction test v;i,l consist o'
1û replicates per trealnrentrvith 1 daphn)d each iindiviclual expocurei, The test r.,;li lle
penbrnred accorclirrg to OECD211 t1). The test r¡eclia irill be renevtecl daiy.
Olrser¡alions oi ail rele'r'nnl endpoints will l>e macle at each renev;al.

OeT¡ils ponç!ïninc! 1þg læt

ïest organisrn

g.i..1 Juslification for the use of rhe 'lest o,'ganisnr

ûapiinìa rlìirg,ta v¿as chosen hy CECD-experts {'l) and the ËËC {5.} as iest orgarrisrrr

re¡rresenling aquatic inyertebrates.

8.1

8.1.2 Tesl organisn'r

$pecification:
Åçe:

Or;gin:

Ðaphnîa mîgoa $TRAUS, Crrrstaceít, Cladocera.
4 - 24 hours o;d.

Un1\'/e llbund ssanll {G ern:an Fe deral Eu'i ron n:* rtt Ågencyi,
lnstitut fúr 'y'iasser-, Eoclen- und Lulhygiene.
nrecl írr ihe laboraiory of the Fh-lhlE {testing faci:iî/}.

6reeclirto and holclincl corrclitions:
Ådult Ðo,ri?rlit ttÐgna, at iEas¡ 3 weehs otd, ars separatecl íronr the stock population

by sieving. ðatches af 30 to 50 nninrals are helcl Ítt roÕnr lenrperature in ca. 1803 nrL

clilution ,/râier. Drring the rveek Ðonfin.ø tl?sgns are fed daily *ilh an a:gal susperrsion

i$ceneclesarus suôspicarr,'s,1 ¿¡¿ liOBBYGt Llc¡uizellR (liquid sianer feed Tcr irrveñe-

l:rale$, Dohse Áquarisllk KG, Ottc-Hahn..îtr. g. 53501 Grafschaft.Geisclori.
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üsrnlsny)" Àlgae grov;ing in the lca-phase, qre cenlrifuged and the pellel :s

resuspencled irr a íe'.v mL of mediun¡. 30 n':L of this ouspension is gÞ;etr ïo 1 L
Oaphnia niediunr, The ,.valer is changed once ger v¿eek. Ne'.r,bonr Baphrtio tÌrðgn.?

are separated lrv sie';:ng, thð lirsl generation is discarded.

lloldittg- and dilutiort wf,ter

Furified clrinking r.¡ater'.rill Þe ueed accordíng to thE QECD.GiTídelíne {1}. The
pirrification includes i'iltration rvitlr actiualed charcoaÌ, passage through a ìime-stone

colunrn ¡nd aeralion until oxygsn saturaiion. Carl:cnate harclness of the v¿aler ?s

nearli¡ 90 mglL CaCO3, pH is irr the range of 7.S-Ê.5" Cortduclii,ity, total lrardrtess.
alkaihrity, as vrelt as nitrate, nitriie, anmoniunr, phosphate. and DOt conlents oi the
dilr¡lion v¡ater are nreasured regularly and ,¡iil l:e reporte<1. The dih.¡lion waier v¡ill l¡e
aulocla'¿ecl l¡efore u se.

Test proceclure, reproduction test

flopånro rnÐ¡rc less than 24 hours olcl xill be expcsed to 'four concentralions of the
te$t itÊm and diluticn r/rater ås conirol ror a petiod of at least 21 dayc. The test
solution w¡ll lle fillecl in the sterílizrd'lest vessels, the Sspônia mzgna will be addecl

and the vessels v¡ill be closecl <lirectiy atter.rrards by an autociar.ed silicone stopper.
The lvater r!¡ll þe renervecl daiiy by lransferring the Ðs.nhûis n agnt to ne,¡ be$kers
,fith freshly ¡rrepared tesl solutions ryith the iniijal iest ccncenÍra¡ions. At e¡ch trarrs.
ier. the Ðaphnio rÌrognr rvill þe carefull¡, rinsecl '¡ith sterilized dilution ',r'ater befcre
being placed in lhe nev¿ beokers.
For each test concentratíon and for the control 10 x 'l animais nìli l¡e used. Ëach
claphnid rlill þe exposed separalèly irr a nunlþered tessel containing 10û mL af lEEt

nrecliurn"

Test concen¡rqtions
A corrtrol ancl 4 concentratíon plots øiil be eçtafilished ír1 a geþnletric prcgre$sion.

Followlng concentraiion$ are agreed r.¡ith the sponsor tspsced by factor of 3.7):

3.00 n:g/L. 1 ,1 1 n:g/L, 0.41 1 rnglL, and 0.152 ntç/L 1-decanol.
Test item concentrations ír1 the tesl nledia and blanks v¡ill be assessed bir chen:ical

analy'slo.

Ge¡reral lest condiliorrs
The anin:als r'¡ill be fed at each rene*alvith .quspensions oi uniceì[¡rar grsen argae"

ïhe algae suspensíon ç¡ill þe measured once '.veekly for quantifcation of the

8.3
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microþial contanlination. The conlent of roocl in the lest suspenrlorrs, meåsrråd as

turhidity ai 758 nnr, ,.rlll íncrpase cludng thc iest franr T nrg CiL equivaiente to
15 nrg C/L equivalents. The pH value, oxygen concentration, ancl lenrÞer¡ture ,¡ill þe
checited clirectly l¡e;bre adding the animais, and læfore and afier each renev;al. The
vessels r,¿ill l>e closecl,r¡ith autoclai,ed si:¡cone eloppers ancl sirl>jected to â lightldark

cycle of 16'18 lrours. The test lenrperature during lhe lest will þe 20 Ê 3'C, the light
intensity r,¡ill noi e:¿ceed 10üC lux- The lest '.rili l¡e conrpletely performed cn a clearr

þench under slerile condilions, All lest ressels ¡rjlh þe aerated rvith sterile iiltrated

{0.3 pnr) synlhetic air. Thg autoclavecl silicorre stopÞer$ ,.lill þe peneirated 'r.¿ith line
g:ass capillaries connectecl i.¡ith the oera¡io¡r unit. At eaclr rerrewal, the glass

capillaries wiíl he sterilízed b¡, using 70 016 ethanol. This rïill be necescåry due to the
increase of transfened bacteria ru?th gro'rr"ing Ðophnia fiogna.

Observation a nd þreasurenìertts
ïhe Ðo;rfirrlo nl,¡gna will lle evalualed '¡isuall!, each day. l,,¿lofialit1t anþng the parent

aninrals and {ìny abnorn'lalities ¡n ûpcsarance and l>ehal.ior ,¡irl l>e recordsC. Åt slrdy
termination, the lengths of the sdults wíll be n'leasurecl by cligitnl photography ancl

inrage analysis.
The ne,.r'l¡orn Ðaphnia mtgûo per vessel '.lill l>e counted ai egch rene'¡\'si. ûl1d

abnornralilies in condition (including nlale sex) recorcled. The presence of i'ltrter eggs
will be checked and recorded. The following Éndpoínts obsened in lhs reprcducijor:
test viiil be evâluated quantifatirrely:
| il,lÕrtâlity {innrcbilityl of parental generation Daphnia nlagnâ
r Tinre to the first l¡roo<l
r NrtnrÞer of live offspring per sun'i,ring iema,e
r lntritrsic rate of irrcrea¡e
r lndiçicluai lengtlr oi ¡clults

.Statistic a I an a l'¡si s

For each endpoinl, the f'lCEC, LÛEC, and, if posslble, the ECa) will þe deternlinecl: À
LOEC '¡íll be calculalerl l>y usinç ,qNOyå follo.ved by Y/iilianrs' or Elunneffs le¡t or an

cppropriate non-paramelrac test. When ihe test re$ults ôho\'/ a concerrtraticn-
re$pon$o relatíonship, lhe data v¿ill lie anaìyzed by regression 1o cleternrirìe the ECic
including the 95% confidence lnterval û$ rlerl as lhe ECrc usirrg Probit.analysls (6i
assuming tog.nornral clislriþution of the values-
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8.4 Preparation of test nreclia

Due to the raÞid lliodegradation ol the iest item ¡nd the lor.¡ ,,¡*ater eolui)ility, the

a,opropriate methcd oirlosinç ¡he test item is not co'¡ered l>y1he OECD methods. The
preparatíon of the lest colutions will l¡e peÉonned accordittg to tñe CCIl.lCArrTE tesi
protocol t7) oncl to the,ô.$TL'l etanclarcl D6091.97 t8l with the n1ôdif;cåtions given

þelov¿.

ü lassrvare P reca rnliorr

For first tirne use. all giass,r.'are used in testing xi:l be given a clelergtent r.iash

iolloled l:y a vrater rinse and an aclcl 'r,'ash I l0 96 v/r, þiNO3l follov;ed b'y a rinse r.iith
Reagent çrracle acetone and a final dnse v¡ith distiiled llater. For subsequent use, the
acld,.vaslr xith 10 % v/u Httl0s,.rill l¡e omitted.
The procedure for glass'.vare preparation v¿iil be:
r Cleaning in a cleaning nrachirre rvith cletergeni
r Cleaning in a cleaning nrachine rìrithout <lelergent
I R;nslng,¡lith acelone
r Rirrslng ,tlith r.¡ater
o Sterilizntion of çlass'.vare al 1Ðû 'C overnighl

Sterilizalio¡l of cliltrlion tvaler for the oreoaratiorr orocedure.pi the tes¡ solutiorlg
in order to avoid nricmbiolcgical degradation of the tect ilen: tne '¡tater '.r,:ll be

sterilized by heating in an autocla\re ât 1?1 'C for 20 nrin. Then lhe tlaier w:ll be fillecl

into the slerili:ecl nrll:lng vessel-q for the preoarnlion o,'the test soiution irr a crean

bench.

Tqst nredía oreqaration
Test solr.rtíonc r.¡ill l:* doily prepared by stirrhrg the te$t subslanc€ in test nredia utrcler

slow stir corxlitions under steri:e conditions in pre.steriìized mii:ing vessels. The

mit¡ng !'egseÍo '¡ill þe c$indrical l¡ro'.vn glass bottles t¡ith te:lon coversd scretv cnp.s.

iitted n'ith a drain Fort l:enr the Þottom for drar.iing off the tesl soiution. The vohtnte oi
the nrixing vessels vlil be 2 L. One nrixing uEssel will be used for {hË prepãråilon or'

each lest concentration. The loading of the mixing vessels ,Äill ccne$pond to the

respect¡ie test concenf¡atio¡lo {see p. t.3}. For each lest concentnation, an elhanolic

stock solr¡rion v¿iil l:e prepared. 1 mL of the appropriate Etlranolic slcck solulíon vili be
pipetted into the 2 L nrixing vessel tâken fronl the sterilization process, llre sllll rvartn

nrrring vessel sloi'rly turned lo co\,sr a maximrlnl erga o; ihe glass vaìls tlith the

eihanolic solutian. Tlre nlo.¡enents villl:e continued ¡¡nliltlre elhartol has eva¡roratecl
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ancl lhe liquid will no longer l¡e visible. The etlrano: soluiion nrusl not nloisten lhe
inner ¡rea ol the iìasít r,rîere a slar-shapecl nragnelic stirring bar \'¡il¡ l>e placed later.
After the âdditior'ì of the required rolume ol controlnledia togelhernith a stining bar
each ".'e$tel vill be sealed leaving cnly n snlall headspûce. ThÉ contents oí the
vessels v¡iil be stlned at 100 rpm (digital display) for appror:inrately 21 hours. Care '¡iil
be taken to sroid Êl'en $hon time erceeclíng oî tho sltring epeed at stûrt. The control
will l¡e pæparecl adequately'with 1 n:L of etharrol. The vessels '.lili þe kepl at roonr
tentperalure {21 t 1'C}.
Åfier stirnng, the contents of the vessels r.¡ill be left lo settle ior 2 hcurs. Then the
raturated âqueous phase v¿ill be taken out of the drain port, The first fract:on 0-10CI

mL '¡'ill l¡e rvfhdrav¿n. The fmction beh.¡een 100 and 1800 nlL ivill l¡e used for the
rinsing {200 mLi and fifling {1003 n'rL} of the test flasks forioxicify testirrg and for
analylic nisa$urements {S00 nrLj, if done.
Å first porlion of the tesl meclia u.'i:l l¡e used fo rìnse the lesr vessels in order ro

saturate the slrrfaces. Âfler lillilrg the Ì'esseis w;li be closed rn:mediately by usirrg
auloclaved silicone sloppers and cnl5, cpened to introduce ihe tesl organisnrs arrcl

again at lie renev¿als of the tes¡ nredia.
Prior 1o teofing the test media'.vill l¡e not stored for nrore than 1 - 2 hours.

Chemical analysis ol test metlia

Å1 rene,¡'al oi lhe iest liquicle, aìl freshly precarecl test soluiio¡rs wiìl be sampled for
chenrical analysis three tinres a weeil. Àter 24 hoilr$, tlre agecl test li.qulcls v,riìl l¡e
pccled {'.'essels 1-5 and 6-10} ancl analyzed.

Tlre analyte (1-decanol) rvill be extråcled from the daphnia test nredia by liquÌd.li<¡uid
part¡tiorì¡ng with n-hexane. Aller shakíng for 10 min nnd settling for 1 lrour lhe n.
hexune extråcl r.¿ili l¡e renroved, an aliquot cf the rupernatant {n-hexane} ivill t¡e laken
and the internal standard solulion ideutenated Ct¡-fatty alcohoíl v;ill be aclded. Åfter
derivstisotion l>y I'rlSTFê. iN-nrethyl-ll-trinrethylsilyl-triñuoroacetanlidel the soiution¡
,¡r'ill be ¡neasured by GC.hl$ in Sll'.'t nrode. Tr,æ replicates v/ill l>e periornred for every
corlcëntrâtion.

\,nlidaticn oilhe analytical methcclv¿ill þe pedon¡ecl according 10 guidellne SA¡JCCI/-

ð25/90 rey. rj ancl 5Þ.NCOt30?g/gg vEr. 4 {E'}, (10}. The guidetines descriþe the
pesticicle pre.rËgi$lratiórr clata requirements in A,nnex ll icån 4., Seclion 4) ând Ånner
:11 {part Å, Section 5i of Directive 9J¡414 and the requirenrents for post-registralion



TI:¡:¡
TT:¡::
IEtr

Fraunhofer lnstitut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST SUBSTANCE:
GLP-GODE:

Daphnia magna, reproduction test in closed vessels
C1s Fatty alcohol
sDA-o05/4-21 - page 36176 -

$TUDY PLÉ.I.I:

TEST IÏEI'i:
GLP.TÐDE:

Ðaphnìa mag¡lo¡ reproduclion test
Crc lalty ûïcohol
5DA-ût5r4-21

8.6

- Þsge 'l1ri? .

moniioring and control. Accorrlirg to tlrese çuídeiines tlre ariaiytical n'.ethocl v;i,l l¡e
validated in respscl to rpecrfichy. linearity, írcc;.rrûry, precision, iclentity and lin:it rr:'

quantirìcalion {LOe}.

Validity criteria

The validity oÍ the test condition* given l:y CECÊ:11 {1} ls tested lry contrcls irr

p'rriliecl clrinking f.iatsr {díluion vrater}; nrorlaìity nruet not e¡:ceed 20 o,,â. The nrearr

rtunrl>er of live oT,sprirrg proclircecl per parent anrnral surrvi,,r;ng at the encl of the le¡r
shoulcl be ai least 613. The sîressing study conditions due to the test desigrr

tcccuntirrg for the lest itettì properlies nray resull irr lor.¡er oÍfspring nunll¡ers afer
tl <lays. Thus, exposure r.¡ili be continued until the control n:een sLrpasses S0

nenbonls ptsr pûrent.

Archivins,

Ån aliquot of the iest item. ihe original study plan includilrg all an:enclments. all rait
dala ancl ali recor<ls nece$sârf to reconstruct the slìJdy and the original final recon
,¡ill l¡e archived for lSyears fclloi.iirrg internai SÕPs in lhe GLP-archi','e of rhe

Fraunfioær.lnstitute lor L'loiecu:ar Bioloçty alrd Àoplied Ecology, Í.7?,77

$chmallenl¡erg, according to {4¡. Thereatter, the $pon$or'.víl; be ¡s?.ed ivhelher the
claia shoulcl þe díspoced, transfenecl to the *qponsor cr ilhether llviE '.lrll l>e contraciecl
ior ;t¡rtt¡er archi'r;ng.
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10 List of SOPs that:tvill bq used in the ltudv
The Generalia-SÕPs as'r.¡Ell as the follovtirtg SOFs,.lill ue ueed:

SOP t'.|o. Tiile {carliy lranslatecl }

tI4 - 5ü1i0? Duphnia lest, actrte to:r.. repro-te$i, di,uticn \.¡¡ter
1.I4 - 5'33i02 Da¡ihrria test, ncute to:<., recro'tesl, Daphrria-holdinç ancl

lireeding
r,t4 - 5C¿/02 Daphrria test, acrie toit. calculation of LC0. LC 1'30. LC50
1.r4 - 595'/03 Daphnia test, aquat" lox-. dik¡lion,/rarÊr
1.r4 . 5û7/02 Daphnia test, lrolclirrg conclilions
1.r4 - 51'3i02 Daphrria test, prolonged tor.. solitary expo$ure ccndiiions
1.I4 - 511i01 Da¡lhttia teel, p.rolongecl tor., solitary expo$ure,

ranr ple iderrtification
1.t4 - 91û/02 lnîernal stnnclarclizalion cf ecolcxicily tests
\,t7 - 2&eft2 l'rrìass speciromelry
G3 - gC4/02 Scales. Calilrration
G3 . CD5,l02 Ch*ckinç of ';ok¡meiric apparatus
G3 - tcr6i03 Checking of píston-operarecl Ê.ipefies
û3 - t37l02 Çhecning of thernrometers
G3 - C08/ü3 Checkíng of coolers and free¿ers
G3 . ÐÛ9/0? Handlirrg of shaiiers
G4 - Ct7lCI! lliumínance lv1eter, I'linclta. cperation
G4 - 3AAt2 Aquatic lvf icrocosnls. lvleasurernent of Ð;{ygen, OXI 19Ð,

'y'iT'¡r'

G4 - 303iCt2 Àqimtíc fvlicrccosn':s, h'leasuremeni of pH

ti5 - 833.102 Eenchiop coolirrgt centriiuge $igma 3K12, harrcllirrg
{35 - lCE/02 Safety clenn benrr" Haereu¡
G5' - 131!92 Àtticclave "./¡¡þ[;¿r.r
ç7 - 18-?,J02 '.ôiashing n:achille lvliele viih É.quapurifikalor, handl:ng
G7 - 199!A2 GC-Àul,osnmcler HP 7'l?3, Hevlert Faci,.erd

G7 - 2C3/û4 GC,tulS HP 5972 lvf SD
G7 . !36i02 Epcendorf l>enchtop centrifuge 5419 C
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I't Schedule

Presunred test start August 2.2005
Presumed test end: Åugirst 23,2û35
Draft re¡rorl: Septen:l>er 23, 2005

12 Reportirrg

ihe dra,l report will inclucle but it not limited to the folioviing:
o <letaiied description of preparaliorr of test nrediunr
o detaiied descripliorr cf chenlicalarralysis and evalualion
r dala ccncerning test organisnrs (cge, origin, holcling corrdítíons}
o descriplion of the lest design (inci. uessels)
e les¡ conditlons ilenlperature. ¡rl-ì-'ialues, ûoncentrations of <lissolved oxygent
o resulrs of the study
r explanation of sludy p:an cleviations, if any
r Ceníficate of Analyois
r GLP certi:icaie of teslirrg faciiiïy

'13 ArnendnrerrtprocedFre.s

Prolocol amendnçnts v¡ill þe discussed beforehand ,.rith the spcnsrr. i\n€re
praclical>le. Detailed descriptions of all arnendn:ents and reûsono for each p; them
will De signed lly the otirdy director. The amendnrent'¡ill be effective al the tinre oi the
study director's signalure. The sponsor wifl recei{e t,ðo cop:e$: one shoulcl he rinecl
ancl retun¡ecl to the rtudy clirector. The an:errdrnent will l¡e added to al! copies oi the
protocol. Frotocol deviations rvill be explainecl irr the report.
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Ost0 fur-úr,Ulrlû Früscno
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S*, 

¿ '
Ostc Prof, Dr. Ândma¡SclråffEr

Årçr*tu,)s,ç Mbr/W
öete Dr. Hen¡ 8¡ndsrson
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Fraunhofer lnst¡tut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST SUBSTANCE:
GLP-CODE:

Daphnia magna, reproduction test in closed vessels
C16 Fatty alcohol
sDA-o05/4-21 - page 40176 -

STUDY PLAI.I:

TESî ITE[¿¡l:

GLF.CODE:

Ðaphnia msgna, reproduction iest
C,r falty alcohol
3DA-005t4-?1 - p¡1çe l5;t? -

15 References

OECÐ-Gr¡ideline for Testing of Chenlicals 211. 'taphnîa magna Reprocluctrolr Test'
Adopted ?'lo: Septelnþerl998. Organi-caticn cle coopåration el de dévelcppenrenr
écorronriques, Paris.
l.rercrdnung zunt Schute,¿or gelóh,licher: Siotfen iGefStof'Ji in cler Fassulrg cler
ì,rierten Verordnung zur Ànclerung der Gefahrsloffu'erordnung vom 1ô. ûktoi>ellggg
{E€El I S. 2059} rrnd den Ânderungen i,on! lf," L¡lai 20Clt {ËG61. I p. ?47i und ?6.
Jurti2000 (BGBI I p. 93?).
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S. 1703) und <lenÄrtderungen vorn 08. f,,taizttl {BGBI. S. 843}.

,,OÊCD Princíples cf Good LaÞoratory Practice. ûdopted by Council orr !Ërlr
i\ìovemlrer 1937; En.r;ronmerlt Directorate, Crganisation ibr Eccnanllc Co-Op.eration
ancl Del'eio¡rmenl, Paris 199ð"
Cflicial Journal o: the European Conrmunities No. L3Ê'3 ,4,t172. C3: Acute Toi+icity
ior ûaphnia {1992}.
Finney, D.J.: Slatistical fulelhod in Biologicaf Assay. 2nd ecl., London. 1984
C'3l.lCA,r¡"8 {199?). Ecotoxlcolcgical testing of petrole'rnr products: tesi
rnethodology. Report No. 92156" COI'IC.Å.|ô/E, lvladot¡plein '1, B-1210 3russels.
,A$Tlvf Stanclard D 6061 - 97: Aquatic Toxic¡ty Testing of Lullricants: Sanrple
Pæparation nnd Results lnterprelaliorr" January 10, lgg7.
European Con:mission. Þirectorale General HealtÞ and Ccnsunrer Proteclion:
$¡.1'.lCO¡825100 rev. 6 [20f']êJ?000). G'"J¡dance document on residue analytical
methods
Ëuropean Contmission. Ëireciorate Ëeneral Health and Consrmer Protection:
SA.Í.lCO¡3û29i99 re'r.4 $U&712000). Residues: Guiclance for generatirrg ancl

reporting nÌethocls of atrati.sis in support oí pre.regislmlion doia requirenletlts 1¡or

Ånnex ll lpan A, Section 4! and Anrrex llt {pan À, Sectiolr 5i of Directive 91141¿.
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10.3 Water parameter values throughout the test

Table 5: Water temperature ('G) and light intensity (Lux)

21.0
20.8
20.7
20.4
20.2
20.0
20.4
20.1

20.8
20.6
20.5
20.5
20.2
20.2
20.9
20.8
20.5
20.4
20.3
20.5
20.7
20.7

Mean

SD

Light intensity (Lux)Temperature (oG)Day

0
1

2

3
4
5
6
7

I
I
10

11

12
13

14

15
16

17

18

19
20
21

618
603
648
619
598
647

621
657
588
613
623
647
608
597

634
646
608
641
619
630
619
634

20.5

0.3

624

19

SD = standard deviation
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Test item concentration (pg/L)

152 411controlDay

97

103
98
106
99
108
99
101
94

1

98

108
96
109
97

110
100

107
94

94
95

90
95

103
94

97

103
98
107
99

112
96
105
95

100
98

101

94

105
97

90
97

80
94

96
100

74
98

fresh

old
fresh
old

fresh
old

fresh
old

fresh
old

fresh
old

fresh

fresh
old

fresh

fresh

fresh
old

fresh
old

fresh
old

fresh
old

fresh

old
fresh

115
99

119
96

74
96

113
97

1110

1',t1

95
108
95
103
96

115
98

111
96

104
97

97

103
99

120
99

125
99

109
94
105
96

1',|1

96

102
99

103
95

115
99
125
96
109
95

106
96
1'16

94
113
95
113
97
112
96
106
98
103
95
100
97
105
94
103
98
104
96
105
9l

,' old
fresh

, old
fresh

17 tå'j,.
18 old

fresh

120
99

111
97

107

98

75
Alldead
Alldead
Alldead
Alldead
Alldead
Alldead
Alldead

1',10

95
115
9B

1'10

96

108
93

102
93
100
94

105
98

107

97

91

93
91
99

93
92

74
95

125
99
109
95
106
96

113
95
113
97

113
97

108
99

103
95

102
94
110
97
106
98

107

96

90
93

90
100

92
89

99
99
98
B6

70
98

t0

11

12

l3

14

l5

t6

96
94

93
92

Table 6: Oxygen saturation in percent (pooled samples) throughout the test.

- Table 6, to be continued -
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- Table 6, oxygen saturation (%), continued -

Day control

Test item concentration (pg/L)

411 1110

Alldead
Alldead
Alldead

1s2
92
9B

96
96

95
95

BB

98

9.8
9.4

9.8
9.3

9.7
9.6

, old
fresh

9.8
9.3

oldlo 
fresh

ZO old
fresh

95.5
105.5
100.4

9.3

9.7
9.3

96.4
105.1

100.6
9.5

96.0
104.8
100.3

9.3

9.7
9.5

9.8
9.3

9.8
9.4

96.3
100.7
98.5
7.8
115
74

1110

9.6
9.0

9.8
9.4

96.9
103.4
1 00.1
8.0

21 old
Mean fresh
Mean old

Totalmean
SD
Max
Min

120
75

125
74

125
74

125
70

9.7
9.4

9.6
9.5

9.7
9.5

9.8
9.0

9.8
9.5

9.9
9.5

9.7
9.5

9.9
9.5

, old
fresh

9.6
9.3

9.8
9.4

9.8
9.4

9.8
9.4

9.7
9.1

9.7
9.3

9.7
9.2

old7 
fresh

9.6
9.3

9.7
9.3

9.7
9.2

, otd
fresh

9.8
9.4

9.8
9.2

9.9
9.1

9.8
9.2

9.8
9.2

old9 
fresh

9.9
9.4

9.8
9.2

LB
9.3

9.8
9.2

9.6
9.4

Test item concentration (pg/L)

152 411

9.59.49.49.1B.B

control

9.3
9.4

9.7
9.4

9.7
9.4

LB
9.4

9.6
9.4

old
fresh

9.6
9.5

9.8
9.4

9.7
9.4

, old
fresh

old5 
fresh

9.5
9.4

9.8
9.3
9.6
9.3

9.6
9.3

9.8
9.4
9.7
9.3

9.7
9.3

9.7
9.5

9.8
9.3

11

Table 7: pH (pooled samples) throughout the test.

- Table 7, to be continued -
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- Table 7, pH, continued -
Test item concentration (Ug/L)

152 411 1110Day

9,6
9,2

9.6
9.2

9.6
9.3

9.5
9.2

9,6
9,5

9.7
9.3

12

9,5
9,3

9,6
Alldead
Alldead
Alldead
Alldead
Alldead
Alldead
Alldead
Alldead
Alldead
Alldead

9.4
9.7
9.5
0.2

9,7
9,2

9.7
9.2
9.7
9.2

9.7
9.2

9.5
9.1

9.6
9.1

9.9
8.9

9.8
8.8

9.7
9.2

9.6
9.1

9.2
9.0
9.3
9.1

20 old
fresh

I

9.4
9.2

.5

.3

9.5
9.2

9.2
9.1

9.5
9.4
9.5
9.2
9.5
9.2
9.5
9.1

9.1

9.0
9.2
9.2

9. 9.8
9.3

9.7
9.2
9.5
9.0

9.3

9.

9.

9.
9.

5
2

5
2

9.3
9.6
9.4
0.3

9.5
9.1

9.1

9.0

9.7
9.2

9.9
9.0

tS old
fresh
old16 fresh

17 rå':t
lB old

fresh

t9 old
fresh

Max
Min

.4

.3

.5

.1

I
I
9
I

9.3
8.9

9.3
9.1

9.19.49.2

9.3
9.6
9.4
0.3
9.9
9.0

9.9
9.1

9.2
9.7
9.4
0.3

9.3
9.5
9.4
0.2

Mean
Mean old

Totalmean
Standard deviation
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10.4 Detailed results of analytical measurements

Table 8:Test item concentrations (Fg/L) in the test solutions.
New: Freshly prepared test solution directly before distribution to the replicates,
samples A and B. Old: Aged test solutions taken from pooled replicates 1-5 and 6-
1O after 24h.

SD: standard deviation in %
LOQ: limit of quantification = 1.0 pg/L; values < LOQ are calculated with 0.5 * LOQ = 0.5 pgil
Total mean: qeometric mean of mean new and mean old

Test item concentration
controt I rcz I au I 1110 I 3000

BA BA BA BA BA
0

2
5
7
I

12
14
l6
20

1 <LOQ
1 <LOQ
14 < LOQ
5 <LOQ

< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ

100 109
90 97
131 132
115 117
126 135
102 122
117 16'l
136 139
131 135

345 354
376 414
389 404
341 347
353 370
288 302
351 355
341 364
302 322

1352 1285
1213 1268
926 1035
1055 1101
912 1094
675 726
964 995
839 855
929 98

2467 2684
2914 2761
3064 3052
2622 3027
3192 3064
2285 2414
2659 2992
dead Dead
dead Dead

sD ol

o/o of nom

.1oo 122
15
BO

351

10

85

962
30
87

2800
10
93

ord l-5 6-10 r-5 6-10 l-5 6-10 1-5 6-10 1-5 6-t0
1

3
6
I

10
13
15

'17
21

< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ

17 16
10 B

35
66
23

< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ
< LOQ < LOQ

90 102
79 86
26 35
47 47
34 33

< LOQ 1.0

23
< LOQ < LOQ
< LOQ < LOQ

304 337
269 227
138 156
258 275
276 189
18 39
29 1.0

< LOQ < LOQ
< LOQ < LOQ

1042 1039
343 465
438
513
741

11

244

SD

< LOQ 4.4
119

33
109

140
91

537
65

Tota
< LOQ 23.3 107 367 1227
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10.5 Toxicity data - Graphs

E
E
E
(')
C
o)- 5.ooo

Concentration Ipg/L]

Figure 2: Length of Daphnia magna as observed under presence of the test item
after2l d.

Time [dl

Figure 3: Cumulative offspring of surviving Daphnia magna as dependent on test
item concentration and time.
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!t
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Concentration [¡.rg/L]

Figure 4: Age at first brood of Daphnia magna as observed under presence of the
test item.

(ToxRat adds 0.5 days to compensate for the introductory age.)

Figure 5: lntrinsic rate r ol Daphnia magna as observed under presence of the test
item after 2l d.
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10.6 Raw data

1

2

3

4

5

6

7

I
I
t0

mean

SD

Min

max

Test item concentrations (¡rg/L)
152 411No control

5.43

5.72

5.32

5.70

5.07

5.47

5.54

5.48

5.31

5.09

5.41

0.22

5.07

5.72

5.50

5.81

5.54

5.35

5.34

5.46

5.27

5.76

5.73

5.40

5.52

0.19

5.27

5.81

5.78

5,38

5.08

5.33

5.59

5.52

5.46

5.48

5.14

5.54

5.43

0.21

5.08

5.78

t1l0
5.69

5.48

5.49

5.61

4.50

5.20

4.82

4.99

5.47

5.30

5.26

0.38

4.50

5.69

Table 9: Parental Daphnia magna lengths at test end after 2l d (mm).

SD = standard deviation
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Table l0: Offspring per replicate and day

10
No. of replicate containing one parental Daphnia magna, controls

23456789

No. of replicate containing one parental Daphnia magna,152 ¡tg/L
23456789

0
0

5

0
0
0
17
0

0
15

0
2
13
0
0

0
0

6
0
0
0
13
0

0
20
0
0

14

0
0

53

000000
004007
600400
0 11 0 0 B 0

002003
000000
21 14 18 19 13 17

15000010
000000
61416171910
11000012
0141416180
1200000
0000413
1013141460

00
08
60
00
04
00
20 16

00
00
23 17
03
160
013
140
011

7
I
9
l0
11

12
l3
14
l5
16
17
l8
19
20
21

0000000000
0000708000
7060040060
09080021007
0000609400
00000160000
1718171512014121918
0 0 0 0 0 4 0 13 0 0

0 0 0 0 0 11 0 0 0 0

182215161622001614
00000001700
1414130015001410
0001619018000
13161300001605
000901500169

7
I
I
l0
11

12
l3
14
l5
l6
17
t8
l9
20
21

l0

sum

717167

- Table 10, to be continued -
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- Table 10, continued -
No. of replicate containing one parental Daphnia magna,411 yglL

123456789

No. of replicate containing one parental Daphnia magna, 1l l0 ¡tg/L
23456789

51 51 53

No. of replicate containing one parental Daphnia magna,3000 ¡tg/L
12345678910

10
0000000000
4000200400
0500044060
0077400004
4000000400
0000040000
17 22 14 13 18 15 16 12 18 14

0000000000
0000000000
18 20 18 15 16 14 13 15 16 16

0000000000
15081213815151212
01690060000
16009000030
0 6 10 4 13 6 11 I I 10

7
I
9
10
11

12
l3
14
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10.7 Statistical evaluation of effects: Parts of ToxRat reports

10.7.1 Mortality

f mmobility of Daphnia magna as caused by the test item.
Treatment lntroduced

control

"l

2

3

4

Treatm. IUS/LI

0

122

351

962

2800

Total concentrations
Treatm. lpg/Ll

0

23

107

Log(x) % lmmobility n Emp. Probit

10

10 1.9074

10 1.9074

10 1.9074

'10 8.0926

n Emp. Probit

10

10 1.9074

10 1.9074

10 1.9074

10 8.0926

Weight Reg. Probit

excluded

0.001 1.278

0.549 2.544

5.457 4.355

3.477 6.264

Weight Reg. Probit

excluded

0.001 1.278

0.791 2.721

5.582 4.404

4.237 6.042

10

10

10

10

10

Mobile

10

10

10

10

0

0.10

0.10

0.10

0.10

99.90

% lmmobility

0.10

0.10

0.10

0.10

99.90

lmmobile

0

0

0

0

10

% lmmobility

0.0

0.0

0.0

0.0

100.0

Probitanalysis using linearmax. likelihood regression: Determination of the
concentration/response function; data is shown which entered the probit analysis;
Log(x): logarithm of the concentration; n: number of organisms; Emp. Probit:
empirical probits; reg. probit: calculated probits for the final function.

I nitial concentrations

2.086

2.545

2.983

3.447

Log(x)

1.367

2.029

367 2.565

1227 3.089

excluded: value not in line with the chosen function

lnhibitions lower equal 0o/o ot greater equal 100% were replaced by 0.100 and 99.900, respectively.
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Parameters of the probit analysis: Results of the regression analysis

lnitial concentrations
Parameter

Parameter

Computation runs:

Slope b:

lntercept a:

Variance of b:

Goodness of Fit

chi2:

Degrees of freedom:

P(Chi"):

Log EC50:

s Log EC50:

F:

p(F) (df:1;2):

Total concentrations
Parameter

Computation runs:

Slope b:

lntercept a:

Variance of b:

Goodness of Fit

chi,:

Degrees of freedom:

p(Chi'z):

Log EC50:

s Log EC50:

F:

p(F) (df: 1;2):

Value

Value

1

6.12550

-14.47426

1.52348

2.72667

2

0.25581

3.17921

12.58292

18.065

0.051

Value

1

4.85109

-8.52990

0.91899

3.35084

2

0.'18723

2.78904

4.95848

15.284

0.060

Chi2 is a goodness of fit measure. lf the probability, p(Chi2), is lower or equal than 0.1 00, data is much scattering
round the computed dose/response function. ln this case and with quantal data, confidence limits are corrected
for heterogeneity 1= ¿r" made wider; so, check whether these results are reasonable!).
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Concentration Ipg/Ll
Concentration-effect curve showing the influence of the initial test item concentrations on mobility
of the introduced Daphnia magna as observed after 21 d.

Concenlration fpg/Ll
Concentration-effect curve showing the influence of the total test item concentrations on
mobility of the introduced Daphnia magna as observed after 21 d.
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10.7.2 Length at21 d

Statistical characteristics: Mean: arithmetic mean (X); Med: median; Min: minimum value,
Max: maximum value; n: sample size; sd: standard deviation; cv%: coefficient of
variation; se: standard error; %se: %standard error; 95%1, 95%u: lower, upper 95o/o-
confidence limits.

Treatment No. Mean Med Min Max n sd cvo/o se %se 95%l 95%u

Control 5.4 5.4 5.1 5.7 10 0.22 4.1 0.07 1.3 5.3 5.6

1 5.5 5.5 5.3 5.8 10 0.19 3.5 0.06 1.1 5.4 5.7

2 5.4 5.5 5.1 5.8 10 0.21 3.8 0.07 1.2 5.3 5.6

3 5.3 5.4 4.5 5.7 10 0.38 7.2 0.12 2.3 5.0 5.5

One-way Analysis of Variance: Source: source of variance; SS: sum of squares; df:
degrees of freedom; MSS: mean sum of squares; F: test statistic: p: probability

Source SS df MSS F p(F)

Treatment 0.36 3 0j2 1.730 0.178

Residuals 2.46 36 0.07

Total 2.82 39

p(F) is greater than the selected significance level of 0.050; therefore, treatments are not
significantly different.
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10.7.3 Gumulative offspring of survivors after 2l d.

%lnhibition of cumulative offspring of survivors caused by the test item after 21 d.

Treatment (Ug/L)

No. initial total
Control x x
Level 1 122 23
Level 2 351 107
Level 3 962 367
Level 4 2800 1227
sd: standard deviation

Mean sd n %Reduction

68.0 9.50 10
68.0 5.60 10
63.0 5.80 10

0.0
7.4

59.0 7.70 10 13.2
0

Probit analyses using linear max. likelihood regression: Determination of the
concentration/response function; data is shown which entered the probit analysis;
Log(x): logarithm of the concentration; n: number of replicates; Emp. Probit: empirical
probits; reg. probit: calculated probits for the final function.

lnitial concentrations
Treatm. [pg/LI Log(x)% Offspring Reduction n Emp. Probit Weight Reg. Probit

0 0.10 '10 excluded

122 2.086 0.15 10 2.0234 0.015 2.947

351 2.545 7.64 10 3.5710 0.092 3.454

962 2.983 13.95 10 3.9194 0.322 3.938

excluded: value not in line with the chosen function

Total concentrations
Treatm. lpg/Ll Log(x)% Offspring Reduction n Emp. Probit Weight Reg. Probit

0 0.10 10 excluded

23 1.367 0.15 10 2.0234 0.012 2.900

107 2.029 7.64 10 3.5710 0.097 3.473

367 2.565 13.95 10 3.9194 0.322 3.937
lnhibitions lower equal 0% or greater equal 100% were replaced by 0.100 and 99.900, respectively.
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Parameters of the probit analyses: Results of the regression analyses

lnitial concentrations

p(Chi'z): 0.95106

Log EC50: 3.94928
s Log EC50: 177.91754
g-Criterion: 21.94273
ResidualVariance(Chi'z/df): 0.00377
r2'. 0.880

F: 7.357
p(F) (df: 1;1): 0.225

Total concentrations

Parameter

Computation runs:

Slope b:

lntercept a:

Variance of b:

Goodness of Fit

chi2:

Degrees of freedom:

Parameter
Computation runs:

Slope b:

lntercept a:

Variance of b:

Goodness of Fit

chi,:
Degrees of freedom:

Value

I
1.10141

0.65023
43.76971

0.00377
'l

Value
8

0.86392
'1.71940

28.57065

0.00286

I
p(Chi'?): 0.95736
Log EC50: 3.79733
s Log EC50: 21.38141
g-Criterion: 17.67048
ResidualVariance(Chi'?/df): 0.00286

r': 0.901

F: 9.136
p(F) (df: 1;1): 0.203

Chi'?is a goodness of fit measure. lf the probability, p(Chi'z), is lower or equalthan 0.'100, data is much scattering
round the computed dose/response function. ln this case and with quantal data, confidence limits are corrected
for heterogeneity 1= ¿r" made wider; so, check whether these results are reasonable!). The coefficient of
determination, 12 (0 <= 12 <= 1), gives the proportion of variance explained by the dose/response function.F-Test
for regression: Ho: Slope = 0; hence, if p(F) <= alpha, the selected significance level, (e.9., alpha = 0.05) the
regression revealed significant results (= slope is significantly different from zero).
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Concentration-effect curve showing the influence of the initial test item concentrations on cumulative
offspring of survivors of the introduced Daphnia magna as observed after 21 d.
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Concentration-effect curve showing the influence of the mean measured test item concentration on

cumulative offspring of survivors of the introduced Daphnia magna as observed after 21 d.
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Threshold Goncentrations (NOEC) with cumulative offspring after 21 d

Statistical characteristics: Mean: arithmetic mean (X); Med: median; Min: minimum value,
Max: maximum value; n: sample size; sd: standard deviation; cv%: coefficient of
variation; se: standard error; %se: %standard error; 95%1, 957ou: lower, upper 95%-
confidence limits.

Treatment No. Mean Med Min Max n sd cvo/o se %se 95%l 95%u

control 68.1 69.0 52.0 81.0 10 9.49 13.9 3.00 4.4 61.3 74.9

1 68.0 68.0 60.0 79.0 10 5.56 8.2 1.76 2.6 64.0 72.0

2 62.9 61.5 56.0 74.0 10 5.78 9.2 1.83 2.9 58.8 67.0

3 58.6 56.5 51.0 74.0 10 7.73 13.2 2.4s 4.2 53.1 64.1

One-way Analysis of Variance: Source: source of variance; SS: sum of squares; df:
degrees of freedom; MSS: mean sum of squares; F: test statistic: p: probability

Source SS df MSS F p(F)

Treatment 625.40 3 208.47 3.892 0.017

Residuals 1928.20 36 53.56

Total 2553.60 39

p(F) is smaller than or equal to the selected significance level of 0.050; therefore, treatments
are significantly different. The first analysis revealed significant results: Pre-testing is
continued.

Kolmogorov-Smirnov-test on Normal Distribution: Testing the normality hypothesis
(goodness of fit; modification after Lilliefors 1967); significance level (Alpha = 0.05)i
Mean: arithmetic mean; sd: standard deviation; n: sample size; Diff: max. difference
between observed and expected cumulative relative frequency distribution; Diff.: critical
margin of Ho; the normality hypothesis (Ho) is rejected in case lD¡ffl > DifF (+¡.

Treatment No. Mean sd n D¡ff Diff Sign.

control 68.1 9.49 10 0.144 0.258

1 68.0 5.56 10 0.164 0.258

2 62.9 5.78 10 0.192 0.258

3 58.6 7.73 10 0.224 0.258

+: significant; -: non-significant (= in line with normal distribution)

Correspondence with normal distribution was seen in more than 50% of treatments. Gochran's test is
chosen for variance homogeneity testing.
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Cochran's Test Procedure on Variance Homogeneity: Homogeneity of variance is tested
(Alpha = 0.05)i var: variance; n: sample size; G*: critical limit for G_max; dfm: degrees of
freedom for the multiple test procedure; homogeneity hypothesis is rejected if G_max >

\t

Treatment No. var n

control 90.1 10

1 30.9 10

2 33.4 10

3 59.8 10

G_max = 0.4', dfm = 9; G* = 0.50; G_max <= G*: homogeneity hypothesis is accepted.

Variance homogeneity check was passed.
Normal distribution and variance homogeneity requirements are fulfilled.
A parametric multiple test is advisable.

Williams Multiple Sequential t-test Procedure: Comparison of treatments with "0.2" by the
t test procedure afterWilliams. Significance was Alpha = 0.05, one-sided smaller;
Mean: arithmetic mean; n: sample size; sd: standard deviation; LhM: max. likelihood
mean; %MDD: minimum detectable difference to 0.2 (in percent of 0.2); t: sample t; t*:
critical t for Ho: ¡tl = ¡t2 pk; the differences are significant in case ltl > lt.l (The
residual variance of an ANOVA was applied; df = N - k; N: sum of treatment replicates
n(i); k number of treatments).

Treatment No. Mean sd df LhM %MDD t t* Sign.

control 68.1 7.319

1 68.0 7.319 36 68.0 8.1 -0.03 -1.69

2 62.9 7.319 36 62.9 8.5 -1.59 -1.77

3 58.6 7 .319 36 58.6 8.6 -2.90 -1.79 +

+: significant; -: non-signifìcant

A NOEC at treatment 2 (332.5 pg/L initial concentration, 104.0 ¡rg/L total concentration) is
suggested by the program.
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10.7.4 Age at first reproduction

ToxRat adds 0.5 days to compensate for the introductory age.

Statistical characteristics: Mean: arithmetic mean (X); Med: median; Min: minimum value,
Max: maximum value; n: sample size; sd: standard deviation; cv%: coefficient of
variation; se: standard error; %se: %standard error; 95o/ol, 95%u: lower, upper 95o/o-

confidence limits.
Treatment No. Mean Med Min Max n sd cvTo se %se 95%l 95%u

control 9.4 9.5 8.5 10.5 10 0.74 7.8 0.23 2.5 8.9 9.9

1 9.7 9.5 8.5 10.5 10 0.79 8.'t 0.25 2.6 9.1 10.3

2 9.5 9.5 8.5 10.5 10 0.82 8.6 0.26 2.7 8.9 10.1

3 9.9 10.0 8.5 1 1.5 10 0.97 9.8 0.31 3.1 9.2 10.6

One-way Analysis of Variance: Source: source of variance; SS: sum of squares; df:
degrees of freedom; MSS: mean sum of squares; F: test statistic: p: probability

Source SS df MSS F p(F)

Treatment 1.47 3 0.49 0.711 0.448

Residuals 24.90 36 0.69

Total 26.38 39

p(F) is greater than the selected significance level of 0.050; therefore, treatments are not
significantly different.
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10.7.5 lntrinsic rate of increase

lntrinsic rate of increase in Daphnia magna as dependent on concentration of the test
item and time; Mean: arithmetic mean; Std.Dev.: standard deviation; n: number of
replicates; CYo/o: coefficient of variation (calculated from lnputRawData)

lnitial concentration (pg/L)

Total concentration (pg/L)

21.0 d

Mean:

Std.Dev.:

1.6

<LOQ

0.296

0.321

0.307

0.290

0.289

0.279

0.281

0.322

0.278

0.276

0.294

0.0173

10

5.9

122

23.3

0.292

0.296

0.285

0.280

0.311

0.288

0.340

0.306

0.289

0.280

0.297

0.0184

10

6.2

351

107

0.299

0.291

0.278

0.273

0.286

0.277

0.270

0.285

0.287

0.262

0.281

0.0110

10

3.9

962

367

0.295

0.256

0.262

0.268

0.259

0.260

0.315

0.270

0.269

0.319

0.277

0.0235

10

8.5

%Reduction

0.0

-0.8

4.5

5.7

2800

1227

n:

CV:

%lnhibition of intrinsic rate r caused by the test item after 21 d.

Treatment No.

control

Mean

0.294

0.297

0.281

0.277

Std. Dev.

0.0173

0.0184

0.0110

0.0235

n

10

10

10

10

1

2

3
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I n itial concentrations
Probit analyses using linear max. likelihood regression: Determination of the

concentration/response function; data is shown which entered the probit analysis;
Log(x): logarithm of the concentration; n: number of replicates; Emp. Probit: empirical
probits; reg. probit: calculated probits for the final function.

Treatm. IUS/LI

0

122

351

962

Log(x)

2.086

2.545

2.983

% lnhibition of r

0.10

0.10

4.52

5.69

n Emp. Probit

10

10 1.9074

10 3.3066

10 3.4193

Weight

0.008

0.031

0.092

Reg. Probit

excluded

2.807

3.138

3.455

Results of the regression analyses
Parameter

Computation runs:

Slope b:

lntercept a:

Variance of b:

Goodness of Fit

Ghi":

Degrees of freedom:

P(Chi'):

Log EC50:

s Log EC50:

g-Criterion:

Residual Variance (Chi'z/df):

12:

F:

p(F) (df: 1;1):

Value

I
0.71998

1.30601

108.53643

0.00240

1

0.96092

5.13071

496.38782

81.17557

0.00240

0.665

1.989

0.393

Chi" is a goodness of fit measure. lf the probability, p(Chi'z), is lower or equal than 0,100, data is much
scattering round the computed dose/response function. ln this case and with quantal data, confidence
limits are corrected for heterogeneity (= are made wider; so, check whether these results are
reasonable!). The coefficient of determination, 12 (0 <= 12 <= 1), gives the proportion of variance
explained by the dose/response function.F-Test for regression: Ho: Slope = 0; hence, if p(F) <= alpha,
the selected significance level, (e.9., alpha = 0.05) the regression revealed significant results (= slope
is significantly different from zero).



Fraunhofer lnstitut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST SUBSTANCE:
GLP-GODE:

Daphnia magna, reproduction test in
G1¡ Fatty alcohol
sDA-005/4-21

closed vessels

- page 65176 -

Total concentrations

Probit analyses using linear max. likelihood regression: Determination of the
concentration/response function; data is shown which entered the probit analysis;
Log(x): logarithm of the concentration; n: number of replicates; Emp. Probit: empirical
probits; reg. probit: calculated probits for the final function.

Treatm. [Ug/Ll

0 0.10 10

0.10 1023 1.367

107 2.029

Weight Reg. Probit

excluded

0.007 2.779

0.033 3.153

0.092 3.455

Log(x) % lnhibition of r n Emp. Probit

1.9074

4.52 10 3.3066

367 2.565

lnhibitions lower equal 0% or greater equal 100% were replaced by 0.100 and 99.900, respectively.

Parameters of the probit analyses:
Results of the regression analyses

Parameter

Computation runs:

Slope b:

lntercept a:

Variance of b:

Goodness of Fit

chi2:

Degrees of freedom:

p(Chi'z):

Log EC50:

s Log EC50:

g-Criterion:

ResidualVariance(Chi'/df): 0.00208

12,.

F:

p(F) (df:1;1):

Chi2 is a goodness of fit measure. lf the probability, p(Chi"), is lower or equal than 0.100, data is much
scattering round the computed dose/response function. ln this case and with quantaldata, confidence
limits are corrected for heterogeneity (= are made wider; so, check whether these results are
reasonable!). The coefficient of determination, 12 (0 <= 12 <= 1), gives the proportion of variance
explained by the dose/response function.F-Test for regression: Ho: Slope = 0, hence, if p(F) <= alpha,
the selected significance level, (e.9., alpha = 0.05) the regression revealed significant results (= slope
is significantly different from zero).

5.69 10 3.4193

Value

10

0.56362

2.00930

68.57945

0.00208

1

0.96365

5.30624

51.19492

72.37442

0.690

2.231

0.376
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Concentration-effect curve showing the influence of the !¡!!þ! concentration
rate r of the introduced Daphnia magna as observed after 21 d.
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Concentration-effect curve showing the influence of the mean measured total test item concentrations on
intrinsic rate r of the introduced Daphnia magna as observed after 21 d.
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Threshold Goncentrations (NOEC) with lntrinsic Rate r at21 d

Statistical characteristics: Mean: arithmetic mean (X); Med: median; Min: minimum value,
Max: maximum value; n: sample size; sd: standard deviation; cv%: coefficient of
variation; se: standard error; %se: %standard error; 95o/o1,95%u: lower, upper g5o/o-

confidence limits.
Treatment No. Mean Med Min Max n sd cvo/o se %se 95%l 95%u

control 0.294 0.290 0.276 0.322 10 0.0173 5.9 0.0055 1.9 0.282 O.3Oo

1 0.297 0.290 0.280 0.340 10 0.0184 6.2 0.0058 2.0 0.283 0.310

2 0.281 0.281 0.262 0.299 10 0.0110 3.9 0.0035 1.2 0.273 0.289

3 0.277 0.268 0.256 0.319 10 0.0235 8.5 0.0074 2.7 0.260 0.294

Kolmogorov-Smirnov-test on Normal Distribution: Testing the normality hypothesis (goodness of
fit; modification after Lilliefors 1967); significance level (Alpha = 0.05)i Mean: arithmetic mean;
StdDev: standard deviation; n: sample size; Diff: max. difference between observed and
expected cumulative relative frequency distribution; Diff*: critical margin of Ho; the normality
hypothesis (Ho) is rejected in case lDiffl > Diff. (+¡.

Treatment No. Mean s n D¡ff D¡ff- Sign.

control 0.294 0.0173 10 0.184 0.258

1 0.297 0.0184 10 0.222 0.258

2 0.281 0.0110 10 0.108 0.258

3 0.277 0.0235 10 0.315 0.258 +

+: significant; -: non-significant (= i¡ line with normal distribution)

Correspondence with normal distribution was seen in more than 50% of treatments. Cochran's test is chosen for
variance homogeneity testing.
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Gochran's Test Procedure on Variance Homogeneity: Homogeneity of variance is tested
(Alpha = 0.05)i var: variance; n: sample size; G*: critical limit for G_max; dfm:
degrees of freedom for the multiple test procedure; homogeneity hypothesis is
rejected if G_max > G*.

Treatment no. var n

control 0.000 10

1 0.000 10

2 0.000 10

3 0.001 10

G_max = 0.422; dfm = 9; G* = 0.50; G_max <= G*: homogeneity hypothesis is accepted.

Variance homogeneity check was passed. Normaldistribution and variance homogeneity
requirements are fulfilled. A parametric multiple test is advisable.

Williams Multiple Sequential t-test Procedure: Comparison of treatments with control by
the t test procedure after Williams. Significance was Alpha = 0.05, one-sided smaller;
Mean: arithmetic mean; n: sample size; sd: standard deviation; LhM: max. likelihood
mean; %MDD: minimum detectable difference to 0.2 (in percent of 0.2); t: sample t; t*:
critical t for Ho: ¡t1 = ¡t2 Uk; the differences are significant in case ltl > lt.l (The
residual variance of an ANOVA was applied; df = N - k; N: sum of treatment replicates
n(i); k: number of treatments).

Treatment no. Mean sd df LhM %MDD t t* Sign.

control 0.294 0.01810

1 0.297 0.01810 36 0.297 4.648 0.30 -1.69

2 0.281 0.01810 36 0.281 4.860 -1.64 -1.77

3 0.277 0.01810 36 0.277 4.928 -2.07 -1.79 +

+: significant; -: non-significant

A NOEC at treatment2 (332.5 trrg/L initial concentration, 104.2 ¡rg/L total concentration) is
suggested by the program.
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10.8 Analytical Report - details of method

10.8.1 Chemicals, solutions and equipment

Analyte: n-Decanol, Cro fatty alcohol

Reference standards: n-Decanol (Ehrenstorfer)
99.5 %, Lot. No. 21011

lnternalstandards: n-Dodecanol-d25(LarodanAB,Sweden)
95At.D%

lnternal standard solution:n-Dodecanol-dzs in n-hexane: 50 mg/L

Calibration solutions: 0.01 to 25 pg/mL of the reference standard in n-hexane
n-hexane: extra pure (Riedel-de Haën)

Test medium: Purified drinking water

Derivatization reagent: MSTFA (N-methyl-N-trimethylsilyl-trifluoroacetamide)
puriss. for GC (Fluka)

GC.MS

Gas chromatograph: 5890 Series ll plus, Hewlett Packard

Autosampler: type 7673, Hewlett Packard

Column: SGE BPX-S, 50 m, lD 0.32 mm, film 0.25 pm

Oven step: I 2
temperature ['C]: 60 280
time [min]: 1 1

rate ["C/min]: 10

SSL-injector temperature: 280 'C

Mass spectrometer: MSD 5972, SIM Mode, Hewlett Packard

Target ions: mlz215 Cr¿-fatty alcohol
mlz266 Cr¿-fatty alcohol, deuterated

10.8.2 Sample clean-up

The analyte was extracted from the aqueous test samples by liquid-liquid partitioning

with n-hexane. Sample volume was 200 - 400 mL and the hexane volume 5 mL. After
shaking for about 10 min and settling for 60min, 100 pL of the supernatant (n-

hexane) were taken and 50 UL each of the internal standard solution and the
derivatizing agent (MSTFA) were added. Measurement was performed by GC-MS in
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SIM mode using internal standard calibration with deuterated C12 fatty alcohol as

internal standard.

10.8.3 Validation

Validation of the analytical method was performed according to guideline

SANCO/825/00 rev. 6 and SANCO/3029199 ver. 4 (ref 1, ref 2). The guidelines

describe the pesticide pre-registration data requirements in Annex ll (part A, Section

4) and Annex lll (part A, Section 5) of Directive 911414 and the requirements for post-

registration monitoring and control. According to these guidelines the analytical

method was validated in respect to specificity, linearity, accuracy, precision, identity

and limit of quantification (LOQ).

Specificity
The specificity of the method was checked by the chromatography of unfortified

matrix samples and the determination of possibly interfering peaks.

Linearity
The linearity of the detector response was shown by the chromatography of I
calibration solutions in the range from 0.01 to 25 pg/mL. This corresponds to sample

concentrations from 0.1 to 250 pg/L. Higher concentrated samples were diluted

before processing. Calibration was not based on the recovery of the internal

standards but on the actual concentrations in the aqueous samples.

To set up the calibration function, 50 ¡rL of internal standard solution and 50 pL

MSTFA (for derivatization) were added to 100 trtL of each calibration solution. 1 pL of
these mixtures were measured by GC-MS.

Accuracy and Precision
The accuracy of the method was determined by recovery experiments with fortified
samples. The recovery data were reported for 2 fortification levels appropriate to the
proposed LOQ and to 100 x LOQ (= 1.0 and 100 Ug/L). The recoveries for each level

were in the range of 91-112 o/o of nominal, with the mean in the range of 93-98 %
(Table 1 1). Five replicates were processed.

2 control (unfortified) samples were analysed concurrently to determine any

contamination by the analyte of interest or interferences.

100 ¡rL of the spiking solutions containing the reference standard (C1e-fatty alcohol) in
methanol were given to 500 mL tap water and processed as described under'Sample
clean-up'.
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The precision of the method is defined as the
fortification level and characterized by the overall
The RSD was < 20 o/o for all levels (Table 1 1).

repeatability of recovery at each
relative standard deviation (RSD).

Fortification
Replicate I
Replicate 2
Replicate 3
Replicate 4

Replicate 5

Mean

SD

RSD

93.0

93.0

92.2

94.8

91.3

92.9

1.3

1.4

112.1

98.5

93.0

92.7

93.4

97.9

8.3

8.4

Ref 1

Ref 2

ldentity
The identity of the analyte and the deuterated reference item were taken as approved
by the Certificate of Analysis. ln addition the interpretation of the mass fragments and
their relation obtained by mass spectrometric detection were used for structure
verification. For ions used for identification/quantification by mass spectrometry refer
to GC-MS parameters.

No additional confirmatory analysis was required as the method was shown to be

specific to the analyte in the matrices analysed.

Limit of Quantification (LOO)

The lowest validated concentration was 1.0 ¡rg/L (=LOQ). Blank values did not
exceed 30% of the LOQ.

References

European Commission, Directorate General Health and Consumer Protection: SANCO/825/00
rev. 6 (20106/2000), Guidance document on residue analytical methods

European Commission, Directorate General Health and Consumer Protection:
SANCO/3029/99 rev.4 (1110712000), Residues: Guidance for generating and reporting
methods of analysis in support of pre-registration data requirements for Annex ll (part A,
Section 4) and Annex lll (part A, Section 5) of Directive 911414

Table I l: Percent recovery of C1s fatty alcohol
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Figure 6: Representative chromatograms of the test item
upper: sample E83, 411 ¡rg/L
lower: sample U75, blank (control)
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Conpound 1 narÊ: 1-Decanol
Coeff¡cient of Deterfünat¡on: 0.998578
Calibralion curve:'1.'l42OO' x+ -0.00797667
Response type: lntemal Sd ( Ref 2 ), Area ' ( lS Conc / lS Area )
Curve type: Linear, Origin: Édude, l Þighting: 1/X A¡is trans: lúne

Figure 7: Representative calibration line of n-decanol
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10.9 Gertificate of Analysis of the test item

Certificate of Analysis
Producl ldont¡f¡c¡lion

12095200 l.Decanol

CA l.oec¡nol

IUPAC l-tìrcanol

Forítulâ Cf0H22O

lvlol.Weight 158.29

CA$ No. ll2-30-l
PcasÊ notË

Physioal Oaüa

Phase lk¡uid

Color colot¡rless

Melttng Ratìge

l'ôxicolog¡câl Data

Analytical Dâtâ

¡lelhod I
Column

Melhod 2

Cohrnn

Ëluent A

Ehlr"nt B

k,enlity check

Comtnenl

W'rler Côrltent

Dot, Purily

lhe erFiy dalô E vãfõ undor lecolmôdôd stolâge conddioñs oûly

Vãpour pressure N/A at 'C
Solub¡lity in water f,l/A at 'C
Solubil¡ty in l,l/A ll/A at 'C

lnj. Volume (pl)

lnj. Temp. 260

lnj. Volume (Fl)

Floi./ (trÍ/rnin)

i-:ib¡rr í¡r. !:hle;ìsl<¡rt?asíh¿Íe:1 $r,!m..Sdìl(xs(x-Sk i! A' 8€19$ Augsi:ri¡S l3orr*atly
li¡lï)ie rlfi l):¡ I :ìíi6ftôli lil( {.t$ ¡iii (¡ii(',Cllôlt ¡nfo@ün*¡iyl¡cilt.sÌand¿rds.drrl

!hf iìLìrryolion!Ìsrgrii:lbel¡?r'e/jlôhecâÍg(i Þirlisí{ovdedv¡ll$t|lwarrrânlyoiâo'/lrind

R Cod¡- 2il21 122-36137/38

S Coclt: 26-36

LO50 (Rats fr¡rnale/nrale in mg/kg) N/A

mnn
GC/FtO

3% OV I I on Chromosorb W.llP

O 2o/¡ Det€rnned by Xârl.Frscher ï¡lr¿tion

99.5o/" ïolerance +l-O.5'/t
Flcâse nole. Resuns sre based on a níñmmof three delerd¡alions vapoul Þrcssure ¡od solqbil¡ty

Dr. Ëhrenstorfer
R.lo.eî!. M.iotl¡1. lor

Rorl¿or 
^nolyôta

Ëxpiry Dâte 01.10.2008

Lol ñlmbet 21011

Store at 20 "C

Rt I 0,8f

Col. Temp. 180

RT2
Grâdienl
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10.10 GlP-Certificate of the testing facility

Iìir [J¡nn'el l, lìnrnorchr ung tmd l,anthvi rtschaft
des l-ancles Nonlrhci¡l- \T cstlhlc¡t

g$it¡rní¿fu lil ¡ll f 
rf.¡ 

l tùrltilr:t

{ll"P-ßcschcinigung

llorrhelnigurrg
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{(tJl. ".\r¡Jr itl¡
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ttì¡ì¡r¡l

torr dg lür'rlíù Llbcr çachung ,.r¡stfr¡rtig.6n $ehôrd'¡
ùl¡cr rfic líinh.rllung dcr Ûnrndsiitrc dcl Gulçrt
[.rrborpr,rxir inspizicfl rvordcn ist.

lìs v¿inl hitr¡¡it bc{iitigt, tlass lulgrntlo 0t{rlirtrge:r ir
dir'¡¿r l'¡úfcinrichtr:rr1¡ nach ¡lcn (irundsdt¿cn dcr
üutcn l.aborprnxil durcþefìihn n'crden

/.lig¡.¡<hnr 11'l- .11-l I ?'l :lf

Certlliratr

It ir hcr<ùr" ccrriticd drat thc r$t licìlity
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