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3 SUMMARY 

Title of Study: Determination of short term toxicity of (9Z)-9-
Octadecenoic acid - N-cyclohexylcyclohexanamine (1:1) 
against Daphnia magna STRAUS according to OECD 202 
resp. EU C.2 

 
Findings and Results: 
 

One valid experiment was performed. 

The study was performed using 5 concentrations ranging from 4.6 to 100 mg/L. For each 
test concentration, 20 Daphnia were exposed to the test item for 48 hours in a static test 
system. After 24 and 48 hours, the immobilised Daphnia were counted. 

Only the highest concentrated treatment 100 mg/L showed toxicity of 90% immobilisation. 
None of the animals were immobilised in the lower concentrated treatments and in the 
blank control. 

Potassium dichromate K2Cr2O7 (CAS No. 7778-50-9) was used as positive control in a 
current reference study. The 24h-EC50 value was determined as 1.6 mg/L, lying within the 
demanded range of 0.6 – 1.7 mg/L stated in the guideline.  

 

At the beginning and at the end of the test, the content of the test item in the test solutions 
was determined using GC/FID-determination. The measured concentrations were in range 
of 82 - 114 % of the nominal concentration. Therefore, the determination of the biological 
results was based on the nominal concentrations. 

 
The following results were determined for the test item (9Z)-9-Octadecenoic acid - N-
cyclohexylcyclohexanamine (1:1) (species: Daphnia magna). 

 
48h-NOEC = 46 mg/L 
48h-LOEC = 100 mg/L 
24h-EC50 > 100 mg/L 
48h-EC50 = 85 mg/L 
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4 PURPOSE AND PRINCIPLE OF THE STUDY 

This study was performed in order to evaluate the toxic potential of (9Z)-9-Octadecenoic 
acid - N-cyclohexylcyclohexanamine (1:1) towards freshwater flea, using the species 
Daphnia magna STRAUS, which was chosen in the guideline as a typical part of zoo-
plankton.  

Young Daphnia, aged less than 24 hours at the start of the test, were exposed to the test 
item at a range of concentrations for a period of 48 hours. Immobilisation was recorded 
after 24 hours and 48 hours and compared with control values. The results were analysed 
in order to calculate the EC50 at 48h and 24h. 

A positive control was tested for EC50 determination as a means of assuring that the test 
conditions are reliable.  

5 LITERATURE 

The study was conducted in accordance with the following guidelines: 

 OECD Guideline for Testing of Chemicals No. 202, adopted 13. Apr. 2004: 
”Daphnia sp., Acute Immobilisation Test“ 

 Commission Regulation (EC) No. 440/2008, Method C.2. “Daphnia sp. Acute Immo-
bilisation Test”, adopted 30. May 2008 

 OECD guidance document no. 23, GUIDANCE DOCUMENT ON AQUATIC TOXICI-
TY TESTING OF DIFFICULT SUBSTANCES AND MIXTURES, adopted 14. Dec. 
2000 

  
 
Corresponding SOP of LAUS GmbH: 

 SOP 118 002 01 “Bestimmung der akuten Toxizität von Substanzen gegenüber 
Daphnia magna STRAUS“ version 12, valid from 04. Nov. 2013. 
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6 MATERIALS AND METHODS 

6.1 Test Item 

Designation in Test Facility: 16020502G 
Date of Receipt: 05. Feb. 2016 
Condition at Receipt Room temperature, in proper conditions 

6.1.1 Specification 
The following information concerning identity and composition of the test item was provid-
ed by the sponsor. 
Name (9Z)-9-Octadecenoic acid - N-cyclohexylcyclohexanamine 

(1:1) 
Batch no. LV 16-026 
Appearance yellow fluid 
Composition 100% (9Z)-9-Octadecenoic acid - N-

cyclohexylcyclohexanamine (1:1) 
CAS No. 22256-71-9 
EINECS-No. 244-876-4 
Molecular formula C12H24N C18H33O2 
Molecular weight 463.8 g/mol 
Purity 100% (gas chromatography) 
Homogeneity homogeneous 
Volatility unknown 
Stability H2O: unknown; EtOH: not stated; acetone: not stated; 

CH3CN: not stated; DMSO: not stated 
Solubility H2O: 0.1-1g/L; EtOH: unknown; acetone: unknown 

CH3CN: unknown; DMSO: unknown 
Production date 02. Feb. 2016 
Expiry date 02. Feb. 2017 
Storage Room Temperature (20 ± 5°C) 

6.1.2 Storage 

The test item was stored in a closed vessel dark and dry at room temperature (15.2 – 
23.3 °C. 

6.1.3 Preparation 

A saturated solution was prepared for the test. This was done by weighing the nominal 
load 100 mg/L (real load 100.8 mg/L) adding the corresponding amount of dilution water 
and shaking vigorously for 24 hours. The resulting solution was filtrated through 0.45 µm 
nylon filters. 

6.2 Positive Control 

Potassium dichromate K2Cr2O7 (CAS No. 7778-50-9) was used as positive control in a 
current reference study (15102901R201). The 24h-EC50 value was determined as 
1.6 mg/L, lying within the demanded range of 0.6 – 1.7 mg/L stated in the guideline.  
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6.3 Test System 

6.3.1 Specification 
Species Daphnia magna  
Variety STRAUS 
Strain Berlin 
Sex female 
Age between 0 and 24 hours 
Origin Umweltbundesamt Berlin 
In-house breeding since 27. September 2007 

Selection of the test system was made following the proposal of the guidelines. 

6.3.2 Animal Husbandry 

Daphnia magna is bred in the LAUS GmbH throughout the year. The animals are kept for 
the use in toxicity tests. They multiply by parthenogenesis, thus being genetically identical. 
The husbandry is performed similar to the method described in the OECD guideline, fol-
lowing SOP 115 002 01 („Zucht und Hälterung von Daphnia magna STRAUS“), Version 12. 

Vessels preserving glasses, nominal volume 2 L 
Medium M4-Medium (recipe of ELENDT), composition see Annex 2: 

Composition of M4-Medium, page 19 
Food unicellular green algae (Desmodesmus subspicatus) 
Medium renewal twice a week 
Photo period 16/8 hours, using neon tubes 

Temperature 20  2 °C 
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6.4 Dilution Water  

The dilution water stated below was used as daphnia medium during the test. 

Deionised water with an enrichment of certain minerals (as demanded in the guidelines) is 
used in the test. 

Table 6.4-a Dilution water specification 

Parameter Concentration in mg/L 

CaCl2*2H2O 293.80 

MgSO4*7H2O 123.30 

NaHCO3 64.80 

KCl 5.80 

Resulting hardness in mmol/L: 2.502 

Resulting hardness in mg CaCO3/L: 250 

The real weighted loads are stated in the raw data.  
Deviations from the nominal weighted loads were less than 5%. 
 

6.5 Test Vessels 

Beakers, glass, nominal volume 100 mL.  

6.6 Instruments and Devices 

The following instruments and devices were used in the performance of the study: 

 Data logger for temperature 

 Analytical scales Mettler Toledo XS 205 DU  

 Precision scales Mettler Toledo XS6001S 

 Adjustable pipettes with one-way tips, Mettler Toledo, Rainin 

 Automatic repeater pipettes with one-way tips, Mettler Toledo, Rainin 

 Glass measuring cylinders 

 Glass measuring flasks 

 pH-meter 340i wtw 

 Oxygen meter Oxical 340i wtw 

 Orbital Shaker GFL 

 GC hp 6890 

Usage and, if applicable, calibration of all instruments followed the corresponding SOP in 
the current edition. 

Standard laboratory equipment (glassware) was also used. 
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6.7 Analytical Method 

A GC/FID-Method for the determination of (9Z)-9-Octadecenoic acid - N-cyclohexyl-
cyclohexanamine (1:1) via determination dicyclohexylamine was validated. For the calibra-
tion, a dilution series in iso-hexane was prepared, using a stock solution. The GC-method 
was validated for the parameters specificity, stability, linearity, precision and limit of detec-
tion and quantification. Accuracy was tested in Daphnia test medium.  

The method is fully described in validation report VB16020502G926. This document and 
the corresponding raw data is archived following GLP regulations.  

Before the start of the test, a new calibration was performed. When measuring the sam-
ples from this study on day 2, validity of calibration was controlled by measuring of a QC 
sample at the concentration 30 mg/L. The measured concentration was 98 % of the nomi-
nal concentration. 

All data are summarised in the following table: 

Table 6.7-a Validation Parameters determined during method validation (LAUS study No. 
16020502G926) 

Parameter Value Unit 

Linear Calibration Range (nominal) 5 – 70  mg/L 

Slope 0.020879 1 / mg/L 

Intercept y-axis -0.016920  

Method variation coefficient (Precision) 1.51 % 

Correlation coefficient r 0.999776  

Specificity was given - 

Accuracy in Daphnia Test Medium (Conc. 4.5 mg/L) 75.9 % 

Accuracy in Daphnia Test Medium (Conc. 46 mg/L) 85.0 % 

Accuracy in Daphnia Test Medium (Conc. 100 mg/L) 95.8 % 

Accuracy in Daphnia Test Medium (Conc. 4.5 - 46 mg/L) 80.5 % 

Stability in Medium after 2 d (conc. 4.6 mg/L) 95.2  % 

Stability in Medium after 2 d (conc. 100 mg/L) 94.6  % 

LOD/LOQ 5.0 mg/L 

LOD/LOQ* 0.5* mg/L 

* taking into account the tenfold enrichment of the samples 
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Table 6.7-b Parameters Calibration from 07. Jun. 2016 

Parameter Value Unit 

Linear Calibration Range (nominal) 5 – 70  mg/L 

Slope 0.021835834 1 / mg/L 

Intercept y-axis -0.084049448  

Method variation coefficient (Precision) 1.98 % 

Correlation coefficient r 0.999613587  

 

6.7.1 Sample Preparation (control, 4.6 mg/L and 10 mg/L nominal concentration) 

To 100 mL test solution, 1 mL 2 M NaOH solution (for hydrolysis of ester) and 7 g NaCl 
was added, then, the solution was extracted two times with the solvent iso-hexane (2 * 
4 mL), the organic phase was collected into a 10 mL flask, after drying with Na2SO4. The 
flask was filled up to 10 mL with iso-hexane after addition of 0.5 mL ISTD solution 
(1000 mg/L) and the solution was measured via GC/FID. Tenfold enrichment was 
achieved during the sample preparation. 

 

6.7.2 Sample Preparation (22 mg/L and 46 mg/L nominal concentration) 

To 50 mL demineralized water and 50 mL test solution, 1 mL 2 M NaOH solution (for hy-
drolysis of ester) and 7 g NaCl was added, then, the solution was extracted two times with 
the solvent iso-hexane (2 * 4 mL), the organic phase was collected into a 10 mL flask, after 
drying with Na2SO4. The flask was filled up to 10 mL with iso-hexane after addition of 
0.5 mL ISTD solution (1000 mg/L) and the solution was measured via GC/FID. Fivefold 
enrichment was achieved during the sample preparation. 

 

6.7.3 Sample Preparation (100 mg/L nominal concentration) 

To 80 mL demineralized water and 20 mL test solution, 1 mL 2 M NaOH solution (for hy-
drolysis of ester) and 7 g NaCl was added, then, the solution was extracted two times with 
the solvent iso-hexane (2 * 4 mL), the organic phase was collected into a 10 mL flask, after 
drying with Na2SO4. The flask was filled up to 10 mL with iso-hexane after addition of 
0.5 mL ISTD solution (1000 mg/L) and the solution was measured via GC/FID. Twofold 
enrichment was achieved during the sample preparation. 
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7 CONDUCT OF THE STUDY 

7.1 Selection of Daphnia 

19 hours before the start of the test, the adult animals were separated from the young. 0.5 
hours before test start, the adults were caught with the help of a glass tube, and the new-
born Daphnia, aged between 0 and 18 hours, were sieved from the medium and immedi-
ately placed into a 250 mL-beaker containing dilution water. After a settling-in period of 30 
minutes, animals which showed no apparent damage were used for the test. 

Switching from M4-medium (husbandry) to Dilution water (test) has been shown not to 
cause any detrimental effects for test Daphnia. 

7.2 Study Performance 

Using a glass tube, the Daphnia were caught and lifted from the beaker. They were put on 
a small sieve, and the medium surrounding the animals was sucked off using absorbent 
paper. Immediately after that, the animals were put into the respective test solution. 

 

The test vessels were left to stand for 48 hours. After 24 and 48 hours, the immobilised 
Daphnia were counted. Daphnia are considered immobilised if they perform no move-
ments or are only able to move their antennae when the beaker is gently agitated. Daphnia 
which are trapped at the surface of the test solution are also considered immobilised. 

The pH, the concentration of dissolved oxygen and the content of the test item in the test 
vessels were measured at the beginning and at the end of the test.  

7.3 Experimental Conditions 

Date of performance 07. – 09. Jun. 2016 
Treatments 100 / 46 / 22 / 10 / 4,6  mg/L 
Temperature 20.3 – 21.8 °C 
Duration 48 hours 
Observation times 24 and 48 hours  
Test vessels glass beakers, nominal volume 100 mL, tall shape 
Treatments 4 vessels, each containing 60 mL test solution and 5 

Daphnia 
Blank control 4 vessels, each containing 60 mL dilution water and 5 

Daphnia 
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8 FINDINGS 

8.1 Immobility 

In the blank control, none of the Daphnia were immobilised (see table below). 

Table 8.1-a Immobility 

Nominal Concentra-
tion in mg/L 

Immobility 24 hours Immobility 48 hours 

absolute in % absolute in % 

Blank control 0 0 0 0 0 0 0 0 0 0 

4.6 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

22 0 0 0 0 0 0 0 0 0 0 

46 0 0 0 0 0 0 0 0 0 0 

100 0 0 0 0 0 4 4 5 5 90 

 

8.2 pH and O2 

The pH values in the test media and the blank control and the concentration of dissolved 
oxygen are given in the following tables: 

Table 8.2-a pH and O2-values 

Nominal Concentration 
in mg/L 

pH  O2-Concentration in mg/L 

0 h 48 h 0 h 48 h 

Blank control 7.6 7.8 9.3 9.0 

4.6 7.6 7.8 9.4 9.0 

10 7.6 7.8 9.5 8.9 

22 7.6 7.8 9.5 8.9 

46 7.6 7.8 9.4 8.9 

100 7.7 7.8 9.3 8.7 
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8.3 Analytical Determinations 

The measured concentrations were in a range between 82 % and 114 % of the nominal 
concentration. Therefore, the determination of the biological results was based on the 
nominal concentrations. 

The measured concentrations for treatment and control are given in the following table: 

Table 8.3-a Measured Concentrations  

Nominal  
Concentration 

Test Item 

Measured  
Concentration 

 t = 0 h 

% of Nominal 
 t = 0 h 

Measured  
Concentration 

t = 48 h 

% of Nominal 
t = 48 h 

mg/L mg/L % mg/L % 

Blank control n. d. -- n. d. -- 

4.6 4.74 103 3.77 82 

10 11.36 114 10.19 102 

22 24.24 110 18.98 86 

46 48.33 105 39.01 85 

100 92.68 93 104.22 104 

n. d. = not detectable 

 

9 RESULTS AND STATISTICS 

The estimation of the biological results was accomplished using the software ToxRat® 
Professional, version 3.2.1. The details of calculation are stated in the annex 5, page 25. 
Biological results are stated using two significant digits. 

9.1 Biological Results Test Item 

The biological results are presented in the following table: 

Table 9.1-a Biological Results Test Item 

Parameter Value 95% confidence interval 

24h EC50 > 100 mg/L n. d. 

48h EC50 85 mg/L n. d. 

48h NOEC  46 mg/L -- 

48h LOEC  100 mg/L -- 
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10 VALIDITY 

 Immobilisation in the controls may not exceed 10 %. 
Immobilisation in the controls was 0 %. 

 The concentration of dissolved oxygen at the end of the test must be at least 3 mg/L. 
The lowest concentration of dissolved oxygen at the end of the test was 8.7 mg/L.  

 The pH-value in the test solutions should not vary by more than 1.5 units during the 
test. 
The highest variation was 0.2 units. 

11 DISCUSSION 

The study was performed using 5 concentrations ranging from 4.6 to 100 mg/L. 20 Daph-
nia were exposed to the test item for the treatment for 48 hours in a static test system. 

Only the highest concentrated treatment 100 mg/L showed toxicity of 90% immobilisation. 
None of the animals were immobilised in the lower concentrated treatments and in the 
blank control. 

At the beginning and at the end of the test, the content of the test item in the test solutions 
was determined using GC/FID -determination. The measured concentrations were in 
range of 82 - 114 % of the nominal concentration. Therefore, the determination of the bio-
logical results was based on the nominal concentration. 

Potassium dichromate K2Cr2O7 (CAS No. 7778-50-9) was used as positive control in a 
current reference study. The 24h-EC50 value was determined as 1.6 mg/L, lying within the 
demanded range of 0.6 – 1.7 mg/L stated in the guideline.  

No observations were made which might cause doubts concerning the validity of the study 
outcome. All validity criteria were met.  

The result of the test is considered valid. 
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12 DEVIATIONS 

12.1 Deviations from the Study Plan 

The following deviation was documented: 

 100 mL glass beakers were used instead of 50 mL glass beakers. Theis deviation 
can be stated as meaningless. 

The deviation was assessed and signed by the study director on 22. Jul. 2016. 
 

12.2 Deviations from the Guideline 

None. 

 

13 RECORDING AND ARCHIVING 

One original of study plan and final report, respectively, all raw data of the study and all 
documents mentioned or referred to in study plan or final report will be kept in the GLP 
Document Archive of the test facility for 15 years. After that, the sponsor’s instructions will 
be applied (destruction of documentation) A retain sample of the test item will be kept in 
the GLP Substance Archive for 15 years; then, the retain sample will be discarded. 

Number of originals which will be sent to the sponsor: 1 
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14 ANNEX 1: COPY OF GLP-CERTIFICATE 
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15 ANNEX 2: COMPOSITION OF M4-MEDIUM  

Parameter Concentration 

CaCl2*2H2O 293.80 mg/L 

MgSO4*7H2O 123.30 mg/L 

NaHCO3 64.80 mg/L 

KCl 5.80 mg/L 

NaNO3 274 µg/L 

K2HPO4 184 µg/L 

KH2PO4 143 µg/L 

Na2SiO3*9H2O 10 mg/L 

H3BO3 2.8595 mg/L 

Na2EDTA*2H2O 2.5 mg/L 

FeSO4*7H2O 0.9955 mg/L 

MnCl2*4H2O 0.3605 mg/L 

LiCl 0.306 mg/L 

SrCl2*6H2O 0.152 mg/L 

RbCl 0.071 mg/L 

Na2MoO4*2H2O 0.0615 mg/L 

CuCl2*2H2O 16.75 µg/L 

NaBr 16 µg/L 

ZnCl2 13 µg/L 

CoCl2*6H2O 10 µg/L 

KI 3.25 µg/L 

Na2SeO3 2.19 µg/L 

NH4VO3 0.575 µg/L 

ThiaminHCl 75 µg/L 

Cyanocobalamin 1 µg/L 

D+Biotin 0.75 µg/L 

 
Real weighted loads are stated in the raw data. 
Deviations from the nominal weighted loads were less than 5%. 
 
Deionised water is used as base of M4. 
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16 ANNEX 3: CHROMATOGRAMS 

16.1 Blank control 0h 
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16.2  Treatment 100 mg/L 0h 
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16.3 Blank control 48h 
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16.4  Treatment 100 mg/L 48h 
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18 ANNEX 4: ABBREVIATIONS 

 
LOEC Lowest concentration of the test item where more than 10 % of the 

daphnia were immobilised 
NOEC Highest concentration of the test item where less than 10 % of the 

daphnia were immobilised 
24h-EC50 Concentration of the test item causing 50% immobility within 24 hours.  
48h-EC50 Concentration of the test item causing 50% immobility within 48 hours.  
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19 ANNEX 5: STATISTICAL CALCULATION USING TOXRAT® PROFESSIONAL 3.2.1 
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