










STUDY PLAN AMENDMENT(S) AND DEVIATION(S)

There were no Amendments to the Study Plan.

First Deviation:

Concerning Alteration Reason

4.5.2
Page 11

At the highest concentration
only two replicates were
prepared for the recovery
periods, due to insufficient
volume of the algal suspension
after the filtration of the six
replicates at the end of the
exposure period.

The algal cell density after the
exposure period was too low in
this concentration.

Second Deviation:

Concerning Alteration Reason

4.5.2
Page 10

At the separation of the algae
from the aged test medium after
the first recovery period the algal
cells were filtrated separately per
replicate in the two highest
concentrations instead of pooling
the algae from all replicates per
treatment.

The algal cell density was too
low in these concentrations to use
a pooled inoculum for the start of
the second recovery period.

The Deviations had no impact on the integrity and quality of the study.
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1 SUMMARY

The impact of the test item Diflufenican Tech on the growth of the freshwater green algal
species Ankistrodesmus falcatus was investigated in a 72-hour static test supplemented with
testing for recovery of growth. The test performance was based on the OECD Guideline 201
(2011) and the Commission Regulation (EU) No 2016/266, C.3. The recovery of algal growth
after the exposure period was recorded for two recovery periods of three days each resulting in
six days recovery in total.

The nominal test item concentrations tested were 0.022, 0.046, 0.10, 0.22, 0.46 and 1.0 µg/L.
Additionally, a control and a solvent control group were tested in parallel.

The test method is based on the OECD series on testing and assessment No. 23 on Aquatic
Toxicity Testing of Difficult Substances and Mixtures, 2000.

The measured concentrations of the test item Diflufenican Tech in the test media of the nominal
test concentrations of 0.022 to 1.0 µg/L were between 91 and 110% of the nominal values at
the start of the exposure period. At the end of the exposure period (72 hours), 91 to 125% of
the nominal values were found in these samples. At the start of both recovery periods all values
were below the limit of quantification (LOQ = 0.0196 and 0.0208 µg/L at the first and the
second day of analyses, respectively) except in the highest test concentration of 1.0 µg/L. Here
the measured concentration of the test item was 0.022 µg/L at the start of the first recovery
period. At the start of the second recovery period, the value of this concentration was below
LOQ.

The reported biological results were based on the nominal concentrations of the test item since
the correct dosage and the stability of the test item were confirmed. The slightly enhanced value
of 125 % at the lowest tested concentration (0.022 µg/L) at the end of the exposure period was
not taken into account, since 105% of nominal was measured at this concentration at test start.
At this very low concentration minor analytical inaccuracies cannot be avoided.

For the exposure period, the biological results can be summarized as follows (based on nominal
concentrations of the test item Diflufenican Tech):

EC Values (0-72 h) in [µg/L]

Growth rate Yield

EC10 0.029 0.025

95% confidence interval 0.026 – 0.033 0.023 – 0.027

EC20 0.040 0.029

95% confidence interval 0.036 – 0.043 0.027 – 0.031

EC50 0.071 0.039

95% confidence interval 0.067 – 0.075 0.037 – 0.040

NOEC 0.022 0.022

LOEC 0.046 0.046
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Over the test period, the biological results based on the average specific growth rates can be
summarized as follows:

Nominal test item
concentration

[µg/L]

Inhibition of average specific growth rate µ
during the test

[%]

After exposure
period (3 days)

After 3 days
recovery

After 6 days
recovery

0.022 -2.3 -- --

0.046 27* -6.4 --

0.10 70* -7.2 --

0.22 92* 19** -4.1

0.46 98* 39** -7.8

1.0 107* 92** -13

NOEC/NOAEC [µg/L] 0.022 0.10 1.0

--: Not transferred, since full recovery in the previous test period
*: Mean value significantly lower than in the solvent control for growth rate and yield

**: Mean value significantly lower than in the pooled control for growth rate and yield

Note: Percentage inhibition values in excess of 100% are obtained when the biomass
at the end of the interval is lower than at the start of the interval.

In conclusion, complete recovery of growth of the algae was demonstrated for all test
concentrations at the latest after 6 days in test water free of test item. Thus, based on the
complete recovery of algal growth within 6 days post exposure, the NOAECA.falcatus (No
Observed Ecologically Adverse Effect Concentration) for the growth of Ankistrodesmus
falcatus after a 3-day exposure to Diflufenican Tech is 1.0 µg/L.

Diflufenican Tech
Report Page 10 of 62



2 DEFINITIONS AND ABBREVIATIONS

Biomass: Measurement variable (fluorescence or algal cell
density) as surrogate measure for algal biomass.

Growth: The increase of biomass over the test period.

Growth Rate (Average
Specific Growth Rate):

The logarithmic increase in biomass during the
exposure period.

Yield: The value of the measurement variable at the end of the
exposure period minus the measurement variable’s
value at the start of the exposure period, calculated to
express biomass increase during the test.

ECx: The calculated concentration of test item that results in
an x% reduction of the respective growth parameter
relative to the controls within a stated exposure period.

LOEC (Lowest Observed
Effect Concentration) :

The lowest test concentration at which a statistically
significant inhibition of growth is determined relative to
the controls.

NOEC (No Observed Effect
Concentration):

The highest test concentration at which no statistically
significant inhibition of growth is determined relative to
the controls at the exposure phase.

NOAEC (No Observed
Ecologically Adverse Effect
Concentration):

The highest test concentration at which no statistically
significant inhibition of growth is determined relative to
the controls at the recovery phases.

Treatment: Comprises test item treatments, control (test water
only) and solvent control.
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3 PURPOSE

The purpose of this study was to assess the toxicity of the test item Diflufenican Tech on the
freshwater green algal species Ankistrodesmus falcatus. Exponentially growing cultures of this
algal species were exposed to the test item over a period of 72 hours and the inhibition of algal
growth in relation to control cultures were assessed over several generations. Thereafter, an
additional experimental part was supplemented in which the recovery of algal growth was
monitored.

4 TEST ITEM AND ANALYTICAL STANDARD

Information as provided by the Sponsor.

4.1 Test Item

Test Item Name: Diflufenican Tech

Batch Number: DFF-101/12

Chemical Name (IUPAC): 2’,4’-difluoro-2-(a,a,a-trifluoro-m-tolyloxy)nicotinanilide

CAS-Number: 83164-33-4

Purity: 100% m/m, estimated error: ±0.6% (95% probability; n=5)

Molecular Formula: C19H11F5N2O2

Appearance: White powder

Expiration Date: 16 October 2016

Storage Conditions
(as provided by the Sponsor): Room temperature

Storage Conditions
(as handled at IES Ltd): At room temperature at approximately 20 °C

Safety Precautions: Routine hygienic procedures are sufficient to ensure personnel
health and safety.

IES Code: 10469

4.2 Analytical Standard

The test item was used as analytical standard, since the purity of the test item was 100% ± 0.6%.
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5.3 Material

125 mL Erlenmeyer flasks were used as incubation vessels. The volume of test solution in each
test flask was 50 mL per replicate. Each test flask was covered with a glass lid. The test flasks
were labeled with the study number and all necessary additional information to ensure unique
identification.

5.4 Experimental Conditions

The test flasks were incubated in a temperature controlled orbital shaker (Multitron-Pro, Infors
HT, Bottmingen/Switzerland) at a temperature of 23 °C. The test flasks were positioned
randomly and repositioned daily. They were continuously illuminated by LED light installed
above the test flasks. The light intensity was measured at the start of the exposure (Day 0) and
each recovery period (Day 3 and 6, measurements at 9 places distributed over the experimental
area at the surface of the test media). The light intensity over the test area did not exceed the
range of ±15% of the mean value during the whole test. The mean measured light intensity at
the level of the test solutions is summarized in Table 14.

5.5 Study Design

5.5.1 Exposure Period

The selection of the test concentrations was based on the results of a range-finding test (non
GLP).

Nominal
Concentration
[µg test item/L]

Inhibition of yield
after 72 hours

[%]

Inhibition of
average growth
after 72 hours

[%]

Pooled Controls 0.0 0.0

0.01 3.7 0.5

0.1 55 27

0.5 99 90

2.5 100 104

12.5 101 107

The following nominal concentrations of the test item were tested: 0.022, 0.046, 0.10, 0.22,
0.46 and 1.0 µg/L. Additionally, a control (test water without test item) and a solvent control
(test water with solvent and without test item) group were tested in parallel.

The main test had to be performed twice since the first main test had to be repeated (the validity
criteria were not fulfilled).
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The test design included three replicates of the test concentrations and the control and six
replicates of the solvent control during the exposure and the recovery periods. For the three
highest concentrations additionally three replicates were prepared for the recovery period as
described below to provide a sufficient number of algae for recovery in case the toxicity is high.

The exposure period was started using a nominal algal cell density of 10000 cells/mL. The algal
cell density in the pre-culture was determined microscopically using a counting chamber
(Neubauer chamber).

A static test design was applied. The duration of the exposure period was 72 hours.

5.5.2 Recovery Period

The Sponsor was informed which test concentrations were selected for the recovery periods
prior to the start of each recovery period.

During the recovery, the algal cells were transferred every 72 hours to fresh test water to keep
the concentrations of the nutrients in the test water sufficiently high. The number of algal cells
was reduced to nominal 10000 cells/mL per replicate at the start of the recovery period and
every 72 hours at the renewal of the test water, in order to allow exponential growth of the algae
during the whole recovery period. At the concentrations with reduced growth of the algal cells
due to high toxicity of the test item, the recovery phase had to be started with less than
10000 cells/mL or with two instead of three replicates (see Table 6).

5.5.2.1 First Recovery Period

Since no statistical difference in average specific growth rates and yield was observed between
the test concentration of 0.022 µg/L and the solvent control after the exposure period, this
treatment was excluded from recovery.

All higher concentration levels and the controls were used for the first recovery period.
Therefore, the replicates per treatment were pooled and the algal cells were separated by
filtration (Whatman type NC 45, 0.45µm). Rinsing of the algal cells with test water aimed to
reduce potentially adsorbed test item. Subsequently, the algae were transferred into test water
and the algal density of each pooled sample was determined by measuring the fluorescence
intensity. The results [relative fluorescence units] were converted into biomass concentration
[cells/mL] using a calibration line.

Three replicates per treatment were used for the first recovery period except the solvent control
where six replicates were prepared. For the highest concentration of 1.0 µg/L only two
replicates could be prepared, due to insufficient cell number after pooling and filtration of the
six replicates at the end of the exposure period. The first recovery period was started using a
nominal algal cell density of approximately 10000 cells/mL. The algal biomass of all replicates
were determined by fluorescence measurement at the start of the first recovery phase, after 24,
48 and 72 hours. The duration of the first recovery period was 72 hours.
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5.5.2.2 Second Recovery Period

Since no statistical difference in average specific growth rates was observed between the test
concentrations of 0.046 and 0.10 µg/L and the pooled control after the first recovery period,
these treatments were excluded from the second recovery period.

All concentration levels with statistically significant inhibition of growth rate and yield after
the first recovery period (LOEC and above) were used for the second recovery period.

For the second recovery period, the procedure for the controls and the lowest concentration of
0.22 µg/L was the same as during the first recovery period. The replicates were pooled and the
algal cells were separated by filtration (Whatman type NC 45, 0.45µm). After filtration the algal
cells were rinsed with test water and re-suspended in test water without the test item.

At the two highest concentrations of 0.46 and 1.0 µg/L, the procedure was modified to ensure
to have enough cells to start the second recovery period with the same number of replicates as
for the first recovery period. The algal cells were filtered (Merck Nylon Type NC45) by
replicate, rinsed with test water and re-suspended in 30 mL test water without the test item. The
algal density of each sample was determined by measuring the fluorescence intensity. The
results [relative fluorescence units] were converted into biomass concentration [cells/mL] using
a calibration line.

Two replicates per treatment of the highest concentration of 1.0 µg/L, three replicates per the
concentration of 0.22 and 0.46 µg/L and the control and six replicates per solvent control were
set up with a nominal algal concentration of approximately 10000 cells/mL at the start of the
second recovery period.

The algal biomass of all replicates and treatments were determined by fluorescence
measurement at the start of the second recovery phase, after 24, 48 and 72 hours. The duration
of the second recovery period was 72 hours.

5.6 Dosage

Due to the low water solubility of the test item, the organic solvent N,N-dimethylformamide
(DMF) was used to dose the test item. The solvent was chosen based on its solubilizing
properties and its relative non-toxicity to algae.

A stock solution with the test item concentration of 1.0 g/L was prepared by dissolving
20.01 mg of the test item Diflufenican Tech in 20 mL of DMF by using intense stirring for
10 minutes. This stock solution was diluted in a series of sequential dilutions with DMF to
prepare the application solutions used for the dosage of the test concentrations.

For the preparation of the test media, 100 µL of each application solution was spiked into
1000 mL test water, using intense stirring for 10 minutes at room temperature. The solvent
control was prepared by addition of 100 µL DMF per liter test water. For the control test water
without addition of test item or solvent was used. The test media were prepared just before the
start of the test.
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The preparation of the test media was based on the OECD Guidance Document on Aquatic
Toxicity Testing of Difficult Substances and Mixtures [3].

6 EVALUATIONS

6.1 Determination of Algal Biomass

A small volume (200-400 µL) of the algal suspension was withdrawn daily from each test flask
for the measurement of the biomass, and was not replaced.

The cell numbers of the pre-culture were determined microscopically using a counting chamber
(Neubauer chamber).

The algal biomass in the test samples was determined by fluorescence measurement
(SpectraMax I3x, Molecular Devices Ltd, Wokingham Berkshire/UK). The measurements were
performed at least in duplicate at an excitation of 440 nm and emission of 680 nm.

The cell number in the treatments at the end of the exposure period and the first recovery period
after the filtration was determined by measuring the fluorescence intensity. The results [relative
fluorescence units] were converted into biomass [cells/mL] using a calibration line. A dilution
series of the pre-culture was used to determine the calibration line by comparison of cell
numbers (counted using a microscope) and fluorescence intensity (measured using a
fluorometer) under consideration of background fluorescence of the algal medium (see
Figure 6).

At the end of the exposure and the recovery period(s), a sample was taken from several
treatments to determine the potential influence of the test item on the shape and size of the algal
cells. The algal cells were examined microscopically in the following samples:

Solvent control 0.46 µg/L 1.0 µg/L
Exposure period X X
1st recovery period X X X
2nd recovery period X X
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6.2 Determination of Algal Growth Inhibition and EC Values

Inhibition of algal growth was determined from the following growth parameters:

a) the specific growth rate (µ)
b) the yield (Y)

using the following equations:

a) Specific growth rate (µ):

ij

ij

ji
tt

lnXlnX
µ

−

−
=−

where: µi–j: average specific growth rate from time i to j
Xi: biomass at time i
Xj: biomass at time j

The average growth rate over the test duration and the section-by-section growth rates
(daily growth rates between the sampling times) was calculated.

Inhibition of growth rate (Ir):

100%
μ

μμ
I

C

TC
r ⋅

−
=

where: Ir: percent inhibition in average specific growth rate
µC: mean value for average specific growth rate in the pooled or solvent control
µT: average specific growth rate for the treatment replicate

b) Yield (Y):

0j XXY −=

where: Y: yield
X0: biomass (nominal value) at the start of the test
Xj: biomass at time j (at the end of the test)

Inhibition of yield (Iy):

100%
Y

)Y(Y
I

C

TC
y ⋅

−
=

where: Iy: percent inhibition of yield
YC: mean value for yield in the pooled or solvent control
YT: value for yield for the treatment replicate
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Growth rate and yield were calculated for each test flask. The mean values for both parameters
were calculated for each treatment. The tabulated values represent rounded results obtained by
calculation using the exact raw data.

At the end of the exposure period, the 72-hour EC10, EC20 and EC50 values for the inhibition of
average growth rate and yield and their 95% confidence intervals were calculated by Probit
Analysis using linear maximum likelihood regression [4], [5]. For the determination of the
LOEC and NOEC, the average growth rate and yield at the test concentrations were compared
to the solvent control values by Williams t-test (one sided smaller, α = 0.05) [6], [7] or Welch
t-test with Bonferroni-Holm-adjustment (one sided smaller, α = 0.05) [8], where appropriate.
The normal distribution and the homogeneity of variances was checked by Shapiro-Wilk’s Test
and Levene’s Test, respectively. If the homogeneity of variance check failed the Welch t-test
for non-homogenous variances with Bonferroni-Holm-adjustment was used.

The assessment of recovery of growth of the exposed algae cultures was based on the average
specific growth rates and the yield every 72 hours. The mean yield and growth rates of every
treatment were determined and were compared with the pooled control by Williams or Welch
t-tests, where appropriate. Based on these results, the NOAECA.falcatus (No Observed
Ecologically Adverse Effect Concentration) for the growth of Ankistrodesmus falcatus was
determined.

Statistical analysis was performed using ToxRat Professional® [9].

6.3 Monitoring of Experimental Conditions

The pH was measured and recorded in each treatment at the start and end of each test period.
The temperature in the incubator was monitored and recorded continuously. The appearance of
the test media was also visually controlled and recorded daily during the exposure period.

6.4 Analysis of the Test Item Concentrations

For measurement of the actual concentrations of the test item, duplicate samples were taken
from the test media of all test concentrations at the start of the exposure period (without algae)
and daily during the exposure period (containing algae). At the same sampling times, duplicate
samples were also taken from the solvent control.

For the daily sampling during the exposure period, additional flasks containing the test medium
with algae were incubated for each treatment under the test conditions.

At the beginning of each recovery period, duplicate samples were taken to confirm that no or
only a small amount of the test item was present in the test media during the recovery period.
At the beginning of the first recovery period the samples of the concentrations 0.046 to 1.0 µg/L
were taken. At the beginning of the second recovery period the samples of the concentrations
0.22 to 1.0 µg/L were taken. The samples of the lower concentrations were not taken, since
these concentrations were below the NOEC, therefore they were excluded from the recovery
period.
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All samples were stored deep-frozen (at about -20 °C) immediately after sampling until
analysis. In pre-experiments for investigation of the storage stability of the samples, the test
item proved to be stable under these storage conditions1.

The concentrations of the test item Diflufenican Tech were determined in one of the duplicate
test medium samples from all treatments taken at the start and the end of the exposure period
and at the start of the both recovery periods.

The analytical procedure and results are described in Appendix 1.

1 These experiments were not performed according to the regulations of GLP. The raw data are archived under
study number 20160075.
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7 RESULTS AND DISCUSSION

7.1 Analytical Results

The measured concentrations of the test item Diflufenican Tech in the test media of the nominal
test concentrations of 0.022 to 1.0 µg/L were between 91 and 110% of the nominal values at
the start of the exposure period (see analytical Appendix 1). At the end of the exposure period,
91 to 125% of the nominal values were found in these samples. At the start of both recovery
periods the values were below the limit of quantification (LOQ = 0.0196 and 0.0208 µg/L at
the first and the second day of analyses, respectively), except in the highest test concentration
of 1.0 µg/L. Here the measured concentration of the test item was 0.022 µg/L at the start of the
first recovery period. At the start of the second recovery period the value of this concentration
was below LOQ.

The reported biological results were based on the nominal concentrations of the test item since
the correct dosage and the stability of the test item were confirmed. The slightly enhanced value
of 125 % at the lowest tested concentration (0.022 µg/L) at the end of the exposure period was
not taken into account since 105% of nominal was measured at this concentration at test start.
At this very low concentration, minor analytical inaccuracies cannot be avoided.

7.2 Biological Results of the Exposure Period

The impact of the test item on the growth of the algae is shown in Table 1 to Table 4 and in
Figure 1 to Figure 3.

The algal growth (biomass) in the solvent control was statistically significantly different from
the control after 72 hours exposition phase (according to a Student-t test, α = 0.05, two-sided).
Therefore all treatments were compared with the solvent control.

The test item had a significant inhibitory effect on the growth rate µ and yield Y of the algae
after the exposure period of 72 hours at the nominal test concentration of 0.046 µg/L and at all
higher test concentrations (results of Williams and Welch t-tests, one-sided smaller, α = 0.05,
Table 2 and Table 3).

The 72-hour NOEC was determined to be 0.022 µg/L, since at this test concentration the growth
rate µ and yield Y of the algae after 72 hours was not significantly lower than in the solvent
control.

The NOEC and ECX values for growth rate and yield during the exposure period are
summarized in the conclusions.

The microscopic examination of the algal cells at the end of the exposure period revealed no
difference between the shape and size of the algae at nominal concentration of 1.0 µg/L and the
algae in the solvent control.

No remarkable observations were made concerning the appearance of the test media. All test
media were clear solutions throughout the exposure period.
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The pH increased in the control and the solvent control from 7.3 and 7.4 at the start of the
exposure period to 8.8 at the end of the exposure period, respectively (Table 15) fulfilling the
requirement of the OECD guideline that the pH of the control medium should not increase by
more than 1.5 units during the test.

The pH of the test media with test item was in the range of 7.3 to 8.8 during the exposure period
(Table 15). The water temperature during the test was maintained at 23 °C.

7.3 Recovery of Algal Growth

After the 3-day exposure period, the recovery of the algal growth was monitored during
72 hours for the test concentrations of 0.046 to 1.0 µg/L (Figure 4) and during a second period
of 72 hours for the test concentrations of 0.22 to 1.0 µg/L (Figure 5).

The biomass of algae during the recovery periods is shown in Table 6 and Table 10.

7.3.1 Recovery of Algal Growth during the First Recovery Period

The algal growth (biomass) in the solvent control was not statistically significantly different
from the control after the 72 hours of the first recovery period (according to a Student-t test,
α = 0.05, two-sided). Therefore all treatments were compared to the pooled control.

At the end of the first recovery period, the average growth rates and yield at the nominal test
concentrations of 0.046 and 0.10 µg/L were not statistically significantly different from the
pooled control and thus recovery in algal growth at these test concentrations could be
demonstrated. At the nominal test concentrations from 0.22 to 1.0 µg/L, the average growth
rates and the yield were statistically significantly different from the pooled control (results of
Williams t-test, one-sided smaller, α = 0.05, Table 7 and Table 8).

The microscopic examination of the algal cells at the end of the exposure period showed no
difference between the algae growing at the nominal test concentration of 0.46 µg/L and the
algal cells in the solvent control. The algal cells at the highest test concentration of 1.0 µg/L
were brown colored compared to the algal cells in the solvent control.

7.3.2 Recovery of Algal Growth during the Second Recovery Period

The algal growth (biomass) in the solvent control was not statistically significantly different
from the control after the 72 hours of the second recovery period (according to a Student-t test,
α = 0.05, two-sided). Therefore all treatments were compared with the pooled control.

Since growth inhibition (yield and biomass) was observed at the nominal test concentrations of
0.22, 0.46 and 1.0 µg/L after the first recovery period, the test was prolonged for 72 hours with
these three test concentrations.

At the end of the second recovery period the average growth rate and yield at all tested
concentrations were not significantly different from the pooled control (results of Williams and
Welch t-tests, one-sided smaller, α = 0.05, Table 11 and Table 12).
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The microscopic examination of the algal cells at the end of the second recovery period revealed
no difference between the shape and size of the algae at nominal 1.0 µg/L and the algae in the
solvent control.

7.3.3 Water quality

At the start of the recovery periods, the pH values in the test media were between 7.3 and 7.6.
At the end of the recovery periods, pH values between 7.2 and 9.2 were measured (Table 15).
The water temperature during the recovery periods was maintained at 23 °C.

8 VALIDITY

The values for the validity criteria of the test were calculated by the statistic program ToxRat
Professional® [9].

According to the test guidelines OECD 201 (2011) all validity criteria have been fulfilled after
the 72 hours exposure period:

Parameter
(in the controls)

Required for
less frequently
tested species

Present test after 72 hours
exposure period

Control
Solvent
Control

Biomass increase
[factor of]

≥16 38 38

Daily growth rates CV
[%]

≤35 8.5 15

Average specific
growth rate CV [%]

≤10 5.0 6.4

CV: Coefficient of variation
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9 CONCLUSION

For the exposure period, the biological results can be summarized as follows (based on nominal
concentrations of the test item Diflufenican Tech):

EC Values (0-72 h) in [µg/L]

Growth rate Yield

EC10 0.029 0.025

95% confidence interval 0.026 – 0.033 0.023 – 0.027

EC20 0.040 0.029

95% confidence interval 0.036 – 0.043 0.027 – 0.031

EC50 0.071 0.039

95% confidence interval 0.067 – 0.075 0.037 – 0.040

NOEC 0.022 0.022

LOEC 0.046 0.046

Over the test period the biological results based on the average specific growth rates can be
summarized as follows:

Nominal test item
concentration

[µg/L]

Inhibition of average specific growth rate µ
during the test

[%]

After exposure
period (3 days)

After 3 days
recovery

After 6 days
recovery

0.022 -2.3 -- --

0.046 27* -6.4 --

0.10 70* -7.2 --

0.22 92* 19** -4.1

0.46 98* 39** -7.8

1.0 107* 92** -13

NOEC/NOAEC [µg/L] 0.022 0.10 1.0

--: Not transferred, since full recovery in the previous test period
*: Mean value significantly lower than in the solvent control for growth rate and yield

**: Mean value significantly lower than in the pooled control for growth rate and yield

Note: Percentage inhibition values in excess of 100% are obtained when the biomass
at the end of the interval is lower than at the start of the interval.

Diflufenican Tech
Report Page 24 of 62



In conclusion, complete recovery of growth of the algae was demonstrated for all test
concentrations at the latest after 6 days in test water free of test item.

Thus, based on the complete recovery of algal growth within 6 days post exposure, the
NOAECA.falcatus (No Observed Ecologically Adverse Effect Concentration) for the growth of
Ankistrodesmus falcatus after a 3-day exposure to Diflufenican Tech is 1.0 µg/L.
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TABLES

The tabulated values represent rounded results obtained by calculation using the exact raw data.

Table 1 Biomass of Algae during the 72-hour Exposure Period

Nominal test
item

concentration
Rep.
no.

Biomass of algae*

[µg/L] 0 hours 24 hours 48 hours 72 hours

Solvent Control

1 5.0 17.2 41.5 154.2

2 4.0 13.0 46.1 142.6

3 4.0 17.4 54.5 149.2

4 3.2 14.2 54.0 157.4

5 2.7 12.1 50.4 144.7

6 4.5 13.2 48.4 140.8

Mean 3.9 14.5 49.1 148.1

SD 0.9 2.3 5.0 6.7

Control

1 5.4 14.3 47.7 176.9

2 4.2 14.8 50.8 182.0

3 3.8 15.1 47.4 178.9

Mean 4.5 14.7 48.6 179.3

SD 0.8 0.4 1.9 2.6

0.022

1 4.0 13.6 46.3 151.7

2 3.0 12.3 35.7 127.7

3 3.3 14.5 42.8 150.7

Mean 3.4 13.4 41.6 143.4

SD 0.5 1.1 5.4 13.6

0.046

1 3.1 13.2 20.1 63.3

2 3.5 12.3 19.0 43.8

3 3.2 10.5 15.1 36.0

Mean 3.3 12.0 18.1 47.7

SD 0.2 1.4 2.6 14.0

0.10

1 2.7 8.1 7.0 9.7

2 4.0 11.0 7.1 11.1

3 3.4 8.7 7.6 9.1

Mean 3.4 9.2 7.2 10.0

SD 0.6 1.5 0.3 1.0

Continued on next page
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Table 1 Biomass of Algae during the 72-hour Exposure Period (continued)

Nominal test
item

concentration
Rep.
no.

Biomass of algae*

[µg/L] 0 hours 24 hours 48 hours 72 hours

0.22

1 4.2 8.4 4.8 6.0

2 2.9 7.1 4.8 4.6

3 3.3 6.3 5.5 3.6

Mean 3.5 7.3 5.0 4.7

SD 0.6 1.1 0.4 1.2

0.46

1 3.0 5.7 4.2 4.1

2 2.9 5.9 3.8 3.5

3 3.4 5.6 3.8 2.6

Mean 3.1 5.7 3.9 3.4

SD 0.3 0.2 0.2 0.8

1.0

1 3.8 5.1 2.9 2.9

2 3.4 4.9 4.2 2.3

3 2.8 4.7 3.4 2.4

Mean 3.4 4.9 3.5 2.6

SD 0.5 0.2 0.6 0.3

SD: Standard deviation
*: The biomass was determined by fluorescence measurement (at least duplicate

measurements per replicate) and is given as relative fluorescence units (x 104).
At the start of the test, the initial cell density was 10000 algal cells/mL. ,
10000 algal cells/mL corresponding 4.7 x 104 (see Figure 6) relative
fluorescence units.
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Table 2 Average Growth Rates (µ) during the Exposure Period

Nominal test
item

concentration

Average growth rate µ (day-1) and inhibition of µ (Ir)

0-24 h 0-48 h 0-72 h

[µg/L] µ Ir [%] µ Ir [%] µ Ir [%]

Solvent Control 1.326 0.0 1.275 0.0 1.219 0.0

0.022 1.374 -3.6 1.250 2.0 1.247 -2.3

0.046 1.302 1.8 0.854* 33.0 0.886* 27.3

0.10 1.009* 23.9 0.386* 69.7 0.364* 70.2

0.22 0.741* 44.1 0.188* 85.2 0.101* 91.7

0.46 0.618* 53.4 0.121* 90.5 0.024* 98.0

1.0 0.387* 70.8 0.022* 98.3 -0.091* 107.4

*: Mean value significantly lower than in the control
(according to Williams t-test, one-sided smaller, α = 0.05)

Table 3 Yield (Y) during the Exposure Period

Nominal test
item

concentration

Yield Y (x 104) and inhibition of Y (Iy)

0-24 h 0-48 h 0-72 h

[µg/L] Y Iy [%] Y Iy [%] Y Iy [%]

Solvent Control 10.6 0.0 45.2 0.0 144.2 0.0

0.022 10.0 5.7 38.2 15.7 140.0 3.0

0.046 8.8 17.6 14.8# 67.2 44.5# 69.2

0.10 5.9# 44.8 3.9# 91.5 6.6# 95.4

0.22 3.8# 64.4 1.5# 96.6 1.3# 99.1

0.46 2.6# 75.2 0.8# 98.1 0.3# 99.8

1.0 1.6# 85.4 0.2# 99.7 -0.8# 100.6

#: Mean value significantly lower than in the control
(according to Welch t-test, one-sided smaller, α = 0.05)

Note: Percentage inhibition values in excess of 100% are obtained when the biomass
at the end of the interval is lower than at the start of the interval.
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Table 4 Average Section-by-Section Growth Rates during the Exposure Period

Nominal test
item

concentration

Section-by-section growth rates (day-1)
and inhibition of the growth rates (Ir)

0-24 h 24-48 h 48-72 h

[µg/L] µ Ir [%] µ Ir [%] µ Ir [%]

Solvent Control 1.326 0.0 1.224 0.0 1.107 0.0

0.022 1.374 -3.6 1.126 8.0 1.241 -12.1

0.046 1.302 1.8 0.406 66.9 0.950 14.2

0.10 1.009 23.9 -0.238 119.4 0.320 71.1

0.22 0.741 44.1 -0.364 129.7 -0.075 106.8

0.46 0.618 53.4 -0.375 130.6 -0.170 115.3

1.0 0.387 70.8 -0.343 128.0 -0.316 128.5

Table 5 Sectional Growth Rate for Control and Solvent Control

Section-by-section growth rates (day-1)

0-24 h 24-48 h 48-72 h

Replicate µ µ µ

Control 1 0.980 1.201 1.311

2 1.265 1.236 1.276

3 1.371 1.143 1.329

Solvent
Control

1 1.229 0.877 1.314

2 1.168 1.269 1.129

3 1.479 1.141 1.007

4 1.491 1.334 1.070

5 1.507 1.426 1.055

6 1.083 1.299 1.068
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Table 6 Biomass of Algae during the First Recovery Period

Nominal test
item

concentration
Rep.
no.

Biomass of algae*

[µg/L] 0 hours¥ 24 hours 48 hours 72 hours

Solvent Control

1 5.7 22.2 91.0 263.3

2 6.3 20.4 91.2 271.8

3 4.5 20.3 90.8 242.1

4 4.4 20.6 90.8 244.4

5 4.9 23.5 82.3 231.2

6 4.9 21.4 95.2 258.2

Mean 5.1 21.4 90.2 251.8

SD 0.8 1.3 4.2 15.1

Control

1 4.9 24.9 92.2 252.0

2 5.4 25.2 97.1 252.8

3 5.0 20.9 93.2 236.3

Mean 5.1 23.7 94.2 247.1

SD 0.3 2.4 2.6 9.3

0.046

1 3.5 25.5 101.6 254.9

2 4.7 22.8 116.1 273.7

3 4.6 26.5 115.7 277.2

Mean 4.3 24.9 111.1 268.6

SD 0.6 1.9 8.3 12.0

0.10

1 4.1 20.1 89.2 245.3

2 3.8 18.6 90.3 269.0

3 3.8 20.0 77.1 248.1

Mean 3.9 19.6 85.5 254.1

SD 0.2 0.9 7.3 13.0

0.22

1 5.5 13.0 35.2 113.5

2 4.6 10.5 34.9 118.1

3 4.4 7.9 31.8 102.7

Mean 4.8 10.5 34.0 111.4

SD 0.6 2.5 1.9 7.9

Continued on next page
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Table 6 Biomass of Algae during the First Recovery Period (continued)

Nominal test
item

concentration
Rep.
no.

Biomass of algae*

[µg/L] 0 hours¥ 24 hours 48 hours 72 hours

0.46

1 3.1 5.4 12.9 38.0

2 3.1 5.0 10.1 35.8

3 3.3 5.0 11.7 31.3

Mean 3.2 5.1 11.6 35.0

SD 0.1 0.3 1.4 3.4

1.0

1 4.0 4.5 3.4 5.9

2 3.5 3.9 3.2 4.5

3 ° ° ° °

Mean 3.7 4.2 3.3 5.2

SD 0.4 0.5 0.1 1.0

SD: Standard deviation
*: The biomass was determined by fluorescence measurement (at least

duplicate measurements per replicate) and is given as relative fluorescence
units (x 104).

¥: The values of the biomass were determined in the fresh test solutions after
filtration of the algal cells, see section 5.5.2.

°: Only two replicates could be prepared, due to insufficient cell number after
pooling and filtration of the six replicates at the end of the exposure period.
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Table 7 Average Growth Rates (µ) during the First Recovery Period

Nominal test
item

concentration

Average growth rate µ (day-1) and inhibition of µ (Ir)

0-24 h 0-48 h 0-72 h

[µg/L] µ Ir [%] µ Ir [%] µ Ir [%]

Pooled Control 1.471 0.0 1.446 0.0 1.299 0.0

0.046 1.768 -20.2 1.631 -12.8 1.382 -6.4

0.10 1.613 -9.7 1.543 -6.7 1.392 -7.2

0.22 0.758* 48.5 0.978* 32.4 1.048* 19.3

0.46 0.473* 67.8 0.641* 55.6 0.798* 38.5

1.0 0.111* 92.4 -0.062* 104.3 0.107* 91.8

*: Mean value significantly lower than in the control
(according to Williams t-test, one-sided smaller, α = 0.05)

Note: Percentage inhibition values in excess of 100% are obtained when the biomass
at the end of the interval is lower than at the start of the interval.

Table 8 Yield (Y) during the First Recovery Period

Nominal test
item

concentration

Yield Y (x 104) and inhibition of Y (Iy)

0-24 h 0-48 h 0-72 h

[µg/L] Y Iy [%] Y Iy [%] Y Iy [%]

Pooled Control 17.1 0.0 86.4 0.0 245.1 0.0

0.046 20.7 -21.1 106.8 -23.6 264.3 -7.8

0.10 15.7 8.2 81.6 5.6 250.2 -2.1

0.22 5.6* 67.0 29.1* 66.3 106.6* 56.5

0.46 1.9* 88.7 8.4* 90.3 31.9* 87.0

1.0 0.4* 97.4 -0.4* 100.5 1.4* 99.4

*: Mean value significantly lower than in the control
(according to Williams t-test, one-sided smaller, α = 0.05)

Note: Percentage inhibition values in excess of 100% are obtained when the biomass
at the end of the interval is lower than at the start of the interval.
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Table 9 Average Section-by-Section Growth Rates during the First Recovery Period

Nominal test
item

concentration

Section-by-section growth rates (day-1)
and inhibition of the growth rates (Ir)

0-24 h 24-48 h 48-72 h

[µg/L] µ Ir [%] µ Ir [%] µ Ir [%]

Pooled Control 1.471 0.0 1.421 0.0 1.005 0.0

0.046 1.768 -20.2 1.494 -5.2 0.884 12.1

0.10 1.613 -9.7 1.473 -3.7 1.091 -8.5

0.22 0.758 48.5 1.197 15.7 1.188 -18.1

0.46 0.473 67.8 0.810 43.0 1.112 -10.6

1.0 0.111 92.4 -0.236 116.6 0.446 55.6

Note: Percentage inhibition values in excess of 100% are obtained when the biomass
at the end of the interval is lower than at the start of the interval.
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Table 10 Biomass of Algae during the Second Recovery Period

Nominal test
item

concentration
Rep.
no.

Biomass of algae*

[µg/L] 0 hours¥ 24 hours 48 hours 72 hours

Solvent Control

1 5.0 7.5 36.0 104.0

2 4.1 10.5 44.0 114.8

3 3.9 11.3 45.7 120.9

4 4.5 11.6 48.8 122.7

5 3.2 13.3 42.9 117.5

6 3.7 13.3 45.9 115.8

Mean 4.1 11.3 43.9 115.9

SD 0.6 2.2 4.4 6.6

Control

1 5.0 6.7 48.5 116.0

2 4.4 14.8 42.7 129.6

3 3.4 14.3 44.3 113.8

Mean 4.3 11.9 45.2 119.8

SD 0.8 4.6 3.0 8.6

0.22

1 4.7 13.5 56.2 144.9

2 4.2 9.4 55.7 149.1

3 4.6 12.9 58.9 147.7

Mean 4.5 11.9 56.9 147.2

SD 0.3 2.2 1.7 2.1

0.46

1 5.0 7.8 48.2 141.7

2 3.8 17.2 68.1 200.5

3 4.0 12.1 48.0 141.7

Mean 4.3 12.4 54.8 161.3

SD 0.6 4.7 11.6 33.9

1.0

1 5.3 21.0 71.5 202.9

2 3.2 16.6 47.8 171.3

Mean 4.3 18.8 59.6 187.1

SD 1.5 3.1 16.7 22.4

SD: Standard deviation
*: The biomass was determined by fluorescence measurement (at least

duplicate measurements per replicate) and is given as relative fluorescence
units (x 104).

¥: The values of the biomass were determined in the fresh test solutions after
filtration of the algal cells, see section 5.5.2.
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Table 11 Average Growth Rates (µ) during the Second Recovery Period

Nominal test
item

concentration

Average growth rate µ (day-1) and inhibition of µ (Ir)

0-24 h 0-48 h 0-72 h

[µg/L] µ Ir [%] µ Ir [%] µ Ir [%]

Pooled Control 1.001 0.0 1.190 0.0 1.119 0.0

0.22 0.966 3.5 1.271 -6.8 1.164 -4.1

0.46 1.012 -1.2 1.269 -6.6 1.206 -7.8

1.0 1.503 -50.1 1.322 -11.0 1.268 -13.3

No statistically significant effect at all test concentrations compared to pooled control
(according to Williams t-test and Welch t-test, one-sided smaller, α = 0.05)

Table 12 Yield (Y) during the Second Recovery Period

Nominal test
item

concentration

Yield Y (x 104) and inhibition of Y (Iy)

0-24 h 0-48 h 0-72 h

[µg/L] Y Iy [%] Y Iy [%] Y Iy [%]

Pooled Control 7.3 0.0 40.2 0.0 113.1 0.0

0.22 7.4 -1.2 52.5 -30.5 142.7 -26.2

0.46 8.1 -9.7 50.5 -25.6 157.0 -38.8

1.0 14.5 -97.6 55.3 -37.7 182.8 -61.7

No statistically significant effect at all test concentrations compared to pooled control
(according to Williams t-test and Welch t-test, one-sided smaller, α = 0.05)

Table 13 Average Section-by-Section Growth Rates during the Second Recovery Period

Nominal test
item

concentration

Section-by-section growth rates (day-1)
and inhibition of the growth rates (Ir)

0-24 h 24-48 h 48-72 h

[µg/L] µ Ir [%] µ Ir [%] µ Ir [%]

Pooled Control 1.001 0.0 1.380 0.0 0.975 0.0

0.22 0.966 3.5 1.576 -14.2 0.950 2.5

0.46 1.012 -1.2 1.526 -10.5 1.080 -10.9

1.0 1.503 -50.1 1.141 17.4 1.160 -19.0
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Table 14 Light Intensity during the Test Period

Light intensity
[µEs-1m-2]

Day 0: Start
of Exposure

Period

Day 3: Start
of First

Recovery

Day 6: Start
of Second
Recovery

Minimum 65 65 63
Maximum 68 68 69

Mean 67 67 67

Table 15 pH Values in the Treatments

Nominal test item
concentration

pH values
Exposure Period

pH values
First Recovery

Period

pH values
Second Recovery

Period

[mg/L] Start End Start End Start End

Control 7.3 8.8 7.6 8.9 7.3 8.7

Solvent Control 7.4 8.8 7.5 9.2 7.3 8.8

0.022 7.3 8.8 * * * *

0.046 7.3 8.7 7.5 8.9 * *

0.10 7.3 8.5 7.5 8.9 * *

0.22 7.3 7.5 7.5 7.4 7.3 8.8

0.46 7.3 7.6 7.5 7.2 7.3 8.8

1.0 7.3 7.6 7.5 7.2 7.3 9.2

*: the pH was not measured since these test concentrations were not used for recovery.
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Figure 6 Calibration of Cell Density by Fluorescence Measurement

Calibration Data of Cell Density

Cell Density Relative
Fluorescence

Units

Deviation of Calculated from
Effective Value

[Cell/mL] [%]

5000 28063 3.5

10000 47178 -10.5

25000 130993 5.1

70000 351429 6.3

120000 565787 2.4

150000 669341 -2.2

200000 910343 1.5

240000 1096649 2.9

270000 1187256 -0.5

330000 1344240 -7.2

Calibration Plot
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solution was diluted to 50 mL with a mixture of methanol / test water (1:1, v:v) to obtain a
working solution with a concentration of 2.46 µg/L.
Defined volumes of this working solution were further diluted with a mixture of methanol / test
water (1:1, v:v) to obtain calibration solutions of the test item in the range of 0.00981 to
0.757 µg/L. These solutions were used to calibrate the analytical system.

Day of analysis 2: Analysis of samples of recovery phase 2

The test item (32.77 mg) was dissolved in methanol and made up to the mark in a 25 mL
volumetric flask to prepare a stock solution with a concentration of 1311 mg/L.
A stock solution aliquot of 0.1 mL was diluted to 100 mL with methanol to obtain a diluted
stock solution with a concentration of 1311 µg/L. An aliquot of 0.1 mL of the diluted stock
solution was diluted to 50 mL with a mixture of methanol / test water (1:1, v:v) to obtain a
working solution with a concentration of 2.62 µg/L.
Defined volumes of this working solution were further diluted with a mixture of methanol / test
water (1:1, v:v) to obtain calibration solutions of the test item in the range of 0.00914 to
0.0260 µg/L. These solutions were used to calibrate the analytical system.

Preparation of Spiked Samples

To demonstrate the validity of the method, untreated test water was spiked with the test item.

Day of analysis 1:

The test item (31.13 mg) was dissolved in methanol and made up to the mark in a 25 mL
volumetric flask to prepare a stock solution with a concentration of 1245 mg/L.
A stock solution aliquot of 0.2 mL was diluted to 20 mL with methanol to obtain a diluted
stock solution with a concentration of 12.45 mg/L.
An aliquot of 0.21 mL of the diluted stock solution was further diluted to 20 mL with a mixture
of methanol / test water (1:1, v:v) to obtain a fortification solution 1 with a concentration of
131 µg/L. An aliquot of 0.3 mL of the fortification solution 1 was diluted to 20 mL with a
mixture of methanol / test water (1:1, v:v) to obtain a fortification solution 2 with a
concentration of 1.96 µg/L.
Each 0.1 mL of fortification solution 1 and 2 were diluted to 10 mL with test water to obtain
spiked samples with concentrations of 0.0196 µg/L and 1.31 µg/L. Five spiked recovery
samples were freshly prepared per concentration level, subjected to the same treatment as a test
sample but without storage and subsequently analyzed. In addition, test water without the test
item was analyzed (analytical blank).

Day of analysis 2:

The test item (41.21 mg) was dissolved in methanol and made up to the mark in a 25 mL
volumetric flask to prepare a stock solution with a concentration of 1648 mg/L.
A stock solution aliquot of 0.16 mL was diluted to 20 mL with methanol to obtain a diluted
stock solution with a concentration of 13.19 mg/L.
An aliquot of 0.21 mL of the diluted stock solution was further diluted to 20 mL with a mixture
of methanol / test water (1:1, v:v) to obtain a fortification solution 1 with a concentration of
138 µg/L. An aliquot of 0.3 mL of the fortification solution 1 was diluted to 20 mL with a
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mixture of methanol / test water (1:1, v:v) to obtain a fortification solution 2 with a
concentration of 2.08 µg/L.
0.1 mL of fortification solution 2 were diluted to 10 mL with test water to obtain spiked samples
with concentrations of 0.0208 µg/L. Five spiked recovery samples were freshly prepared at this
concentration level, subjected to the same treatment as a test sample and subsequently analyzed.
In addition, test water without the test item was analyzed (analytical blank).

Analysis of Samples

Test samples and control samples of sampling day 0 were thawed at room temperature for about
1 hour and shaken manually to obtain homogeneous sample solutions. The other samples were
worked-up at the day of sampling.
The samples (10 mL) were diluted to 20 mL with methanol resulting in a sample preparation
factor of 2. The test and control samples from sampling day 3 were centrifuged (2465 g, 5 min)
before HPLC/MS analysis due to the presence of algae. The centrifugation process was verified
by subjecting one spike sample per concentration level to this treatment.
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Instrumental Setup (HPLC/MS/MS conditions)

Autosampler: Agilent G7167B Multisampler
Pump: Agilent G7120A High Speed Pump
Detector: AB Sciex QTRAP 6500

PreColumn: Phenomenex Security Guard C18; 4 mm x 3 mm
Column: Water Acquity C18 UPLC; 50 mm x 2.1 mm; 1.7 µm
Columne temperature: 40°C in a thermostatic oven

Eluent A: Water with 0.1 % formic acid
Eluent B: Methanol with 0.1 % formic acid

Gradient: Minutes % Eluent A % Eluent B

0.0 50 50
2.0 0 100
2.5 0 100
2.6 50 50
3.5 50 50

Flow Rate: 400 μL/minute 
Injection Volume: 20 μL 

Ionization Mode: ESI positive
Heater Gas Temperature: 500°C
Spray Voltage: 5500 V

Scan Mode: Multiple reaction monitoring (MRM)

MS/MS Conditions:

Ion Polarity Precursor
Ion

Product
Ion

Dwell Time Collision
Energy

[ms] [V]
Quantifier * positive 394.9 246.0 150 47.0
Qualifier positive 394.9 266.0 150 33.0
* used for evaluation

Retention Time: Approximately 2.1 minutes
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Data Evaluation

Injected samples were quantified by peak areas with reference to the respective calibration
curve. The latter was obtained by correlation of the peak area of the calibration solutions to
their corresponding concentration in µg/L.
The correlation was performed using the potential function shown below. The results obtained
are presented in Table 1. From the calibration curve, the concentration x of the test item in an
injected sample was calculated by equation 1:

ln y = ln a + b × ln x or y = a × x b or b

a

y
x = (1)

where: x: concentration of the test item in injected sample [µmol/L]
y: peak area of the test item in injected sample [counts]
ln a: y-axis intercept
b: slope

The concentration of the test item in a sample was calculated by equation 2:

Fxc ⋅= (2)

where: c: concentration of the test item in the sample [µg/L]
x: concentration of the test item in injected sample [µg/L]
F: sample preparation factor (F = 2)

The concentration determined in a test sample as percentage of the nominal concentration
(= recovery rate R) was calculated by equation 3:

%100
c

c
nominal%R

nom

⋅== (3)

where: R: recovery rate or % nominal
c: determined concentration in the test sample [µg/L]
cnom: nominal concentration in the test sample [µg/L]
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2 RESULTS

2.1 Validation of Analytical Method According to SANCO/3029/99 rev. 4

Specificity

The analyzed analytical control (test water) and the biological control samples did not affect
the chromatogram at the retention time of the test item with regard to the limit of detection
(LOD): the signal observed in these samples was less than 30 % of the limit of quantification
(LOQ) and thus below the LOD.
The calibration solutions contained a peak specific for the test item, which area changed
accordingly with known concentration.
This shows the specificity of the analytical method.

Calibration

An example of the calibration data for the calibration solutions of the test item are given in Table 1.
The correlation coefficient R² of the calibration curves used were 0.9996 (day of analysis 1)
and 0.996 (day of analysis 2). This reflects the linearity of the analytical system within the
calibration range of 0.00981 to 0.757 µg test item /L (day of analysis 1) and 0.00914 to
0.0260 µg test item /L (day of analysis 2), covering the measured and nominal range of the
concentrations in the samples from the biological test. Typical chromatograms are shown in
Figures 2 and 3.

Accuracy (Recovery) and Precision

Concurrent with the sample analysis, a set of recovery samples fortified at relevant
concentrations of the test item (0.0196 and 1.31 µg/L) was prepared five-fold and analyzed at
the day of analysis 1. A 2nd set of recovery samples fortified at the low-level was prepared five-
fold and analyzed at the day of analysis 2. The results obtained for the concentrations of the test
item in the recovery samples are presented in Table 2. A representative chromatogram is given
in Figure 4.

For day of analysis 1, the average recoveries for the non-centrifuged samples were found to be
109 % and 91 % of the spiked values with relative standard deviations of 12.7 % and 0.7 %
respectively. For day of analysis 2, the average recovery was found to be 84 % of the spiked
values with a relative standard deviation of 3.3 %.

The recoveries for the centrifuged samples were found to be 98 % and 91 % of the spiked
values.

The method was considered to be sufficiently accurate and precise for the purpose of this test.
The test sample results were not corrected for recovery.

Limit of Quantification (LOQ)

The limit of quantification for the test item in the test samples was derived from the lowest
concentration of spiked samples which was validated. The LOQ is 0.0196 µg test item/L for
day of analysis 1 and 0.0208 µg test item/L for day of analysis 2.
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Limit of Detection (LOD)

The limit of detection (LOD) was calculated to be 0.006 µg/L (one third of the LOQ).

2.2 Test Samples

The results obtained for the concentrations of the test samples are presented in Table 4.

The concentrations as % nominal found in the test samples ranged from 91 % to 110 % at test
start and from 91 % to 125 % at test end, thereof all except of one value between 91 % and
100 %. The slightly enhanced value of 125 % in the low-level sample can be due to some
variation of the analytical method at this very low concentration level.

The concentrations in the samples from the recovery phase were below the limit of
quantification, except in the highest test concentration of 1.0 µg/L at the start of the first
recovery phase which was found to be 0.022 µg/L.

Typical chromatograms for the test samples are shown in Figure 5 to Figure 8.

3 CONCLUSION

The analytical procedure for determination of the test item in test water showed acceptable
recoveries and relative standard deviations. The method of analysis was validated according to
SANCO/3029/99 rev. 4 [10] and proven to be suitable for use.

The concentrations of the test item in the test samples showed the correct dosage and stability
during the performance of the test.

The results obtained for the samples from the algae recovery phase showed the correct
preparation of these samples.
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TABLES AND FIGURES

Table 1 Calibration Data of Test Item (for Day of Analysis 1)

Concentration
of Test Item

Peak Area Deviation of Calculated from
Effective Value

[µg/L] [counts] [%]

0.00981 69170 4.2

0.0147 100614 3.1

0.0244 151119 -4.9

0.0483 290468 -4.8

0.0947 581439 0.4

0.1823 1082295 -0.1

0.3755 2178253 1.0

0.6330 3511781 -1.2

0.7574 4333368 2.9

Figure 1 Calibration Plot
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Table 2 Results for Non-Centrifuged Spiked Samples

Nominal
Concentra-

tion of
Test Item

cnom

Measured
Concentra-
tion of Test

Item in
Spiked
Sample

x

Sample
Preparation

Factor

F

Concentra-
tion of Test

Item
Determined

in Spiked
Sample

c

Recovery

R

Accuracy
(Average
Recovery)

Precision
(Relative
Standard

Deviation of
Recovery)

[µg/L] [µg/L] [µg/L] [%] [%] [%]

Day of analysis 1

0 n.d. 2 < LOQ n.a. n.a. n.a.

0.0196 0.0099 2 0.0197 101

109 12.7

0.0196 0.0121 2 0.0241 123

0.0196 0.0119 2 0.0238 121

0.0196 0.0110 2 0.0219 112

0.0196 0.0089 2 0.0177 90

1.31 0.596 2 1.19 91

91 0.7

1.31 0.595 2 1.19 91

1.31 0.593 2 1.19 91

1.31 0.591 2 1.18 90

1.31 0.602 2 1.20 92

Day of analysis 2

0 n.d. 2 < LOQ n.a. n.a. n.a.

0.0208 0.0086 2 0.0172 83

84 3.3

0.0208 0.0086 2 0.0171 83

0.0208 0.0092 2 0.0184 88

0.0208 0.0086 2 0.0172 83

0.0208 0.0085 2 0.0169 81

Acceptance target 70-110 % ≤ 20 % 

n.d. = no test item detected

LOQ = 0.0196 µg test item /L (day of analysis 1) or 0.0208 µg test item /L (day of analysis 2)

n.a. = not applicable

The tabulated values of the samples represent rounded results obtained by calculation using the exact raw data.
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Table 3 Results for Centrifuged Spiked Samples

Nominal
Concentration of

Test Item

cnom

Measured
Concentration of

Test Item in
Spiked Sample

x

Sample
Preparation Factor

F

Concentration of
Test Item

Determined in
Spiked Sample

c

Recovery

R

[µg/L] [µg/L] [µg/L] [%]

Day of analysis 1

0 n.d. 2 < LOQ n.a.

0.0196 0.0096 2 0.0192 98

1.31 0.595 2 1.19 91

n.d. = no test item detected

LOQ = 0.0196 µg test item /L (day of analysis 1)

n.a. = not applicable

The tabulated values of the samples represent rounded results obtained by calculation using the exact raw data.
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Table 4 Results for Test Samples

Sampling
Day

Nominal
Concentration

of Test Item
cnom

Measured
Concentration

of Test Item
x

Day of
Analysis

Sample
Preparation

Factor
F

Determined
Concentration

of Test Item
c

% of Nominal
Concentration

[d] [µg/L] [µg/L] [µg/L] [%]

0 Solvent Control < 0.0098 1 2 < LOQ n.a.

(fresh) 0.022 0.0115 1 2 0.0231 105

0.046 0.0241 1 2 0.0482 105

0.10 0.0538 1 2 0.108 108

0.22 0.116 1 2 0.232 105

0.46 0.253 1 2 0.506 110

1.0 0.456 1 2 0.913 91

3 Solvent Control < 0.0098 1 2 < LOQ n.a.

(aged) 0.022 0.0138 1 2 0.0275 125

0.046 0.0230 1 2 0.0460 100

0.10 0.0453 1 2 0.091 91

0.22 0.107 1 2 0.214 97

0.46 0.218 1 2 0.436 95

1.0 0.468 1 2 0.937 94

Recovery Solvent Control* < 0.0098 1 2 < LOQ n.a.

Phase 1 0.046* < 0.0098 1 2 < LOQ n.a.

0.10* < 0.0098 1 2 < LOQ n.a.

0.22* < 0.0098 1 2 < LOQ n.a.

0.46* < 0.0098 1 2 < LOQ n.a.

1.0* 0.0112 1 2 0.022 n.a.

Recovery Solvent Control* < 0.0104 2 2 < LOQ n.a.

Phase 2 0.22* < 0.0104 2 2 < LOQ n.a.

0.46* < 0.0104 2 2 < LOQ n.a.

1.0* < 0.0104 2 2 < LOQ n.a.

LOQ = 0.0196 µg test item /L (day of analysis 1) or 0.0208 µg test item /L (day of analysis 2)

n.a. = not applicable

* = concentration during exposure phase

The tabulated values of the samples represent rounded results obtained by calculation using the exact raw data.
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Figure 4 Chromatogram of Spiked Sample

Nominal Concentration in Sample: 0.0196 µg Test Item /L
Nominal Concentration after Dilution: 0.0098 µg Test Item /L

Figure 5 Chromatogram of Biological Control Sample A100

Measured Concentration: < LOD

Sample Name: "17" Sample D: "AZ1" File: "20160072_S01.wiff"
Peak Name: "Diflufenican Tr1" Mass(es): "394 917/266 000 Da"
Comment: "" Annotation: ""

Sample Index: 30
Sample Type: Unknown
Concentration: N/A
Calculated Conc: 0.00
Acq. Date: 08/07/2016
Acq. Time: 19:11:00

Modified: No
Proc. Algorithm: Specify Parameters - MQ III
Noise Percentage: 100
Base. Sub. Window: 1.00 min
Peak-Split. Factor: 2
Report Largest Peak: Yes
Min. Peak Height: 0.00 cps
Min. Peak Width: 0.00 sec
Smoothing Width: 5 points
RT Window: 15.0 sec
Expected RT: 2.11 min
Use Relative RT: No

Int. Type: Base To Base
Retention Time: 2.09 min
Area: 66861 counts
Height: 2.88e+004 cps
Start Time: 2.04 min
End Time: 2.18 min
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Sample Name: "34" Sample D: "A100" File: "20160072_S01.wiff"
Peak Name: "Diflufenican Tr1" Mass(es): "394 917/266 000 Da"
Comment: "" Annotation: ""

Sample Index: 47
Sample Type: Unknown
Concentration: N/A
Calculated Conc: 0.00
Acq. Date: 08/07/2016
Acq. Time: 20:22:25

Modified: No
Proc. Algorithm: Specify Parameters - MQ III
Noise Percentage: 100
Base. Sub. Window: 1.00 min
Peak-Split. Factor: 2
Report Largest Peak: Yes
Min. Peak Height: 0.00 cps
Min. Peak Width: 0.00 sec
Smoothing Width: 5 points
RT Window: 15.0 sec
Expected RT: 2.11 min
Use Relative RT: No

Int. Type: Base To Base
Retention Time: 2.08 min
Area: 2764 counts
Height: 1.18e+003 cps
Start Time: 2.04 min
End Time: 2.14 min
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Figure 6 Chromatogram of Fresh Test Sample A110

Nominal Concentration in Sample: 0.46 µg Test Item /L
Nominal Concentration after Dilution: 0.23 µg Test Item /L

Figure 7 Chromatogram of Aged Test Sample A144

Nominal Concentration in Sample: 0.022 µg Test Item /L
Nominal Concentration after Dilution: 0.011 µg Test Item /L

Sample Name: "39" Sample D: "A110" File: "20160072_S01.wiff"
Peak Name: "Diflufenican Tr1" Mass(es): "394 917/266 000 Da"
Comment: "" Annotation: ""

Sample Index: 52
Sample Type: Unknown
Concentration: N/A
Calculated Conc: 0.00
Acq. Date: 08/07/2016
Acq. Time: 20:43:26

Modified: No
Proc. Algorithm: Specify Parameters - MQ III
Noise Percentage: 100
Base. Sub. Window: 1.00 min
Peak-Split. Factor: 2
Report Largest Peak: Yes
Min. Peak Height: 0.00 cps
Min. Peak Width: 0.00 sec
Smoothing Width: 5 points
RT Window: 15.0 sec
Expected RT: 2.11 min
Use Relative RT: No

Int. Type: Base To Base
Retention Time: 2.08 min
Area: 1480752 counts
Height: 6.34e+005 cps
Start Time: 2.05 min
End Time: 2.22 min
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Sample Name: "42" Sample D: "A144" File: "20160072_S01.wiff"
Peak Name: "Diflufenican Tr1" Mass(es): "394 917/266 000 Da"
Comment: "" Annotation: ""

Sample Index: 55
Sample Type: Unknown
Concentration: N/A
Calculated Conc: 0.00
Acq. Date: 08/07/2016
Acq. Time: 20:56:03

Modified: No
Proc. Algorithm: Specify Parameters - MQ III
Noise Percentage: 100
Base. Sub. Window: 1.00 min
Peak-Split. Factor: 2
Report Largest Peak: Yes
Min. Peak Height: 0.00 cps
Min. Peak Width: 0.00 sec
Smoothing Width: 5 points
RT Window: 15.0 sec
Expected RT: 2.11 min
Use Relative RT: No

Int. Type: Base To Base
Retention Time: 2.08 min
Area: 91892 counts
Height: 3.99e+004 cps
Start Time: 2.05 min
End Time: 2.15 min
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Figure 8 Chromatogram of Test Sample A160 from Recovery Phase

Measured Concentration: < LOQ

Sample Name: "50" Sample D: "A160" File: "20160072_S01.wiff"
Peak Name: "Diflufenican Tr1" Mass(es): "394 917/266 000 Da"
Comment: "" Annotation: ""

Sample Index: 63
Sample Type: Unknown
Concentration: N/A
Calculated Conc: 0.00
Acq. Date: 08/07/2016
Acq. Time: 21:29:40

Modified: No
Proc. Algorithm: Specify Parameters - MQ III
Noise Percentage: 100
Base. Sub. Window: 1.00 min
Peak-Split. Factor: 2
Report Largest Peak: Yes
Min. Peak Height: 0.00 cps
Min. Peak Width: 0.00 sec
Smoothing Width: 5 points
RT Window: 15.0 sec
Expected RT: 2.11 min
Use Relative RT: No

Int. Type: Base To Base
Retention Time: 2.09 min
Area: 3419 counts
Height: 1.52e+003 cps
Start Time: 2.05 min
End Time: 2.13 min
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