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1 Introduction 

DHI has conducted an ecotoxicological toxicity test of the test item Citalopram on the 

early life stages of zebrafish (Danio rerio). The test performed was a chronic test 

investigating the lethal and the sublethal effects of the test item on embryos and sac-fry 

stages of the freshwater fish zebrafish (Danio rerio).  

The study was performed in accordance with the OECD Guideline for the Testing of 

Chemicals No. 210 “Fish, Early-life Stage Toxicity Test” /1/.  

The test was carried out as an accredited study in compliance with ISO 17025 /2/. 

2 Test item 

The test item, Citalopram, is a psychopharmacological drug which acts as selective-

serotonin-re-uptake-inhibitor (SSRI), and which is used in treatment of depressions by 

inhibition of the re-uptake of synaptic serotonin (5-HT) in the brain. 

The test item was provided by H. Lundbeck A/S as Citalopram HBr. The test item was 

received at DHI on March 3rd, 2022. The certificate of analysis and the safety data sheet 

are attached in Annex C and information about the test item is summarized in the table 

below. 

Table 2.1 Information regarding the test item 

Product Name: Citalopram, HBr 

Purity 99.9% 

Synonyms Citalopram hydrobromide 

Structural formula 

 

Product Number: Lu 10-171-B 

Batch Number: 2001976 

CAS Number: 59729-32-7 

Formula: C20H22BrFN2O 

Average mass 405.35 g/mol  

Water solubility 30 g/L 

Storage Store at room temperature, protected from light 

Expiry date 01-Mar-2025 
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3 Test method 

The chronic toxicity of Citalopram to early life stages of Danio rerio (zebra fish) was 

examined in accordance with the OECD Guideline for the Testing of Chemicals No. 210 

/1/. 

The test concentrations were prepared as dilutions of a stock solution of the test item with 

laboratory medium (as described in Table 3.1). A stock solution of the test item in ISO 

medium was prepared once a week and stored cold and dark. The test item received was 

Citalopram hydrobromide, but the nominal test concentrations were based only on the 

molar weight of Citalopram. The stock solution was used to prepare the dilution series: 0; 

0.01; 0.03; 0.10; 0.30 and 1.0 mg/L.  

The test was performed as a semi-static test with renewal of all test solutions three times 

per week, after which surviving eggs and larvae were gently transferred to the new 

vessels in a small volume of old solution to avoid exposure to air. After two weeks post 

hatch organisms were retained in the test vessels whilst a proportion (at least two thirds) 

of the test solution / control volume was changed.  

The pH, temperature and dissolved oxygen concentrations were measured in each test 

container at the initiation of the test, before and after renewal of test solutions (three 

times per week) and at the termination of the test. Temperature was additionally 

measured continuously by thermologger placed in a separate container with control 

media and no eggs. 

Duplicate samples for chemical analysis were collected from each test concentration and 

the control at the initiation of the test, before (named old) and after each renewal (named 

new) and at the termination of the test. Two times 5 mL sample were collected 

(polyethylene vials (HDPE) and stored frozen at -20 ± 2.0°C. Although samples were 

collected in duplicate, only one replicate was analysed. The other replicates serve as 

spare samples and will be discarded after the approval of the report. The samples were 

shipped on dry ice to the chemical laboratory at Molab, Kristiansand. 

The test conditions are summarized in Table 3.1. 

Table 3.1 Test conditions for the early life stage toxicity test with Danio rerio. 

Test guideline OECD 210 /1/ 

Test organism Danio rerio (Zebra fish) 

Test organism source Department of Biology at University of Southern Denmark 

Test organism life 

stage 

The test was stated as soon as possible after the eggs had been fertilised (6-8 

hours after fertilisation).  

Test concentrations of 

Citalopram 
0; 0.01; 0.03; 0.1; 0.3 and 1.0 mg/L 

Test duration 30 days post-hatch (approx. 32-34 days).  

Test container 

The test was initiated in 180-mL Pyrex crystallizing dish with approximately 100 

mL of test solution (synthetic medium and test item to obtain the test concentration 

or synthetic medium for controls). From 10 days post hatch and onwards the test 

was conducted in 2-L glass containers with 1.5 L test solution. 

Replicates 
• 4 × laboratory control 

• 4 × test concentration 
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Eggs per container and 

eggs per concentration 

30 eggs per replicate. After 24 hours of exposure the number of eggs was reduced 

to 20 eggs per replicate and thus 80 eggs per concentration 

Renewal of test 

solutions 
The test solutions were renewed three times a week 

Observations 

• Stage of embryonic development at the beginning of the exposure 

• Number of hatched larvae per day 

• Cumulative mortality (embryos larvae and juvenile fish) 

• Abnormal morphological appearance   

• Abnormal behaviour (hyperventilation; uncoordinated swimming; atypical 

feeding behaviour etc.) 

• Length and weight of surviving animals at the end of the test 

Laboratory control 

medium 

Freshly produced synthetic medium was used in the test. The medium was 

prepared from Millipore water according to ISO 7346 /3/, with a pH value of 7.8 ± 

0.2 and hardness of 225 ± 50 mg/L expressed as CaCO3.  

Food regime 

Feeding was initiated on day 2 post hatch and continued daily throughout the 

study (once per day during weekends). Food, hatched brine shrimp nauplii, were 

provided daily together with flake food. Surplus food and faeces were removed as 

necessary, to avoid accumulation of waste. 

Photoperiod 12:12 hours 

Temperature 26 ± 1.5°C  

Initial pH In the laboratory control medium: 7.8 ± 0.2 

Validity criteria 

• Hatching success in the laboratory control: ≥ 70%  

• Survival of hatched larvae in the laboratory control: ≥ 75% 

• Dissolved oxygen concentration: >60% 

• Water temperature differing between test chambers or between successive 

days: ± 1.5 °C 

3.1 Statistical analysis 

All the analyses were run using the free software R /4/. The corresponding packages 

used for the different analysis are described in Section 6, References. 

The LOEC/NOEC values were determined by use of the Dunnett’s test /5/. The NOEC 

values (p>0.05) were determined as the highest tested concentration, at which no 

significant negative effect was observed compared with the control. The LOEC (t<0 and 

p<0.05) is the concentration just above the NOEC. 

To comply with the conditions of the Dunnett’s test, the normality of the data was 

assessed but only by a visual description using a boxplot /6/. The variance was analysed 

with a Levene’s test /7/.  

When a significant effect was observed associated with a dose response, a Probit 

analysis was conducted to estimate the EC/LC10 or EC/LC25. 

The EC/LC values were calculated to attain the closest possible curve fit with following 

equations: LL.3 /8/, W1.3 /9/ and W2.3 /9/. 
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4 Results 

4.1 Results from chemical analysis 

Verification of the test item stability in the test system was verified by analysing the lowest 

and the highest test concentration at day 28 (new solution) and the same solutions at day 

31 (old solutions) (Table 4.1 and Annex B). The measured concentrations were higher 

than expected but the stability was satisfactory maintained. 

Table 4.1 Results from chemical analysis 

Nominal 

concentration 

Actual measured concentration  Average measured 

concentration (µg/L) 

Average measured 

concentration in 

percent of nominal 

Citalopram µg/L Day 28 (new) Day 31 (old) 

10 10.9 11.9 11.4 114 

1000 1305.8 1309.5 1307.7 131 

4.2 Ecotoxicological results 

The primary data are presented in Appendix A. The results of this test are summarized in 

Table 5.1. All validity criteria prescribed in the OECD 210 guideline /1/ were fulfilled.  

4.2.1 Hatching success 

No significant effects on the endpoint hatching success were observed (Table 4.2). 

NOEC and LOEC values are thus estimated to be 1 mg/L and >1 mg/L, respectively.  

As no significant effect or any dose-response relationship was observed, the EC10 and 

EC50 for the endpoint hatching success were estimated to be higher than >1 mg/L. 

Table 4.2 Hatching success of Danio rerio after exposure to Citalopram.   

Concentration (nominal) Hatching success mean after 3 days Standard 

deviation 

0 100% 0% 

0.01 98% 3% 

0.03 96% 5% 

0.1 96% 5% 

0.3 89% 13% 

1.0 98% 5% 
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4.2.2 Mortality 

Significant effects on the endpoint mortality were observed at the highest tested 

concentration of 1 mg/L (Table 4.3). NOEC and LOEC values are thus estimated to be 

0.3 mg/L and 1 mg/L, respectively.  

The LC10 and LC50 for the endpoint mortality were estimated to be 0.20 mg/L and >1 

mg/L, respectively. 

Table 4.3  Mortality of Danio rerio after exposure to Citalopram. 

Citalopram Mortality, embryos and larvae, 

mean 

Standard 

deviation 

0 16.3% 13.8% 

0.01 8.8% 5.0% 

0.03 13.8% 8.5% 

0.1 22.5% 8.7% 

0.3 26.3% 11.1% 

1.0 42.5% 8.7% 

 

 

Figure 4.1 Boxplot of the mortality of embryos and larvae after exposure to Citalopram. The line in the middle 

of the box is the median. The box itself represents the middle 50% of the data. The box edges are 

the 25th and 75th percentiles. An asterisk in the plot indicates a significant difference between the 

test group and the control group. 

4.2.3 Body length 

Significant effects on the body length were observed at the two highest test 

concentrations (Table 4.4). NOEC and LOEC values are thus estimated to be 0.1 mg/L 

mg/L and 0.3 mg/L, respectively.  

The EC10 and EC50 for the body length were estimated to be 0.77 mg/L and >1 mg/L, 

respectively. 
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Table 4.4 Average body length of Danio rerio larvae after exposure to Citalopram. 

Concentration Body length (mm) Standard deviation 

0 11.7 1.7 

0.01 11.4 1.5 

0.03 11.3 1.8 

0.1 11.1 1.5 

0.3 10.7 1.9 

1.0 10.4 2.5 

 

 

Figure 4.2 Boxplot of the body length of Danio rerio embryos and larvae after exposure to Citalopram. The box 

itself represents the middle 50% of the data. The box edges are the 25th and 75th percentiles. An 

asterisk in the plot indicates a significant difference between the test group and the control group. 

4.2.4 Body weight 

No significant effects on the body weight were observed (Table 4.5). NOEC and LOEC 

values are thus estimated to be 1 mg/L and >1 mg/L, respectively.  

As no significant effect or any dose-response relationship was observed, the EC10 and 

EC50 for the body length were estimated to be >1 mg/L. 

Table 4.5 Average body weight of Danio rerio larvae after exposure to Citalopram 

Concentration Body weight (mg) Standard deviation 

0 19.9 7.7 

0.01 17.4 6.2 

* 
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0.03 17.0 6.5 

0.1 17.8 6.6 

0.3 16.6 7.3 

1.0 17.4 8.5 

5 Conclusion 

All validity criteria were fulfilled, and the stability of the test item was satisfactory 

maintained. The endpoints obtained in the study is summarised in Table 5.1 and given in 

mg Citalopram/L (nominal concentrations).  

Table 5.1 Results (in mg Citalopram/L) of the Danio rerio toxicity test after exposure to Citalopram. 95% 

confidence intervals are indicated in brackets. No confidence limits could be calculated or was not 

within the tested concentrations 

Endpoint NOEC  LOEC  EC/LC10 EC/LC50  

Hatching success 1 >1 >1 >1 

Mortality 0.3 1 0.16 >1 

Body length 0.1 0.3 0.77 >1 

Body weight 1 >1 >1 >1 
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APPENDIX A  

Raw data and statistical evaluation 
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A Raw data and statistical evaluation  

A.1.1 Primary data on chronic toxicity test 

Table A.1 Raw data of the number and larvae stages of organisms generated in the chronic toxicity test with 

Citalopram. Test period 2022/03/04 to 2022/04/06. 

Date 4 March, 2022    Accumulated day(s) 0 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.01 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.03 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.1 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.3 80 20 20 20 20 - - - - - - - - - - - - - - - - 

1.0 80 20 20 20 20 - - - - - - - - - - - - - - - - 

 

Date 5 March, 2022 Accumulated day(s) 1 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.01 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.03 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.1 80 20 20 20 20 - - - - - - - - - - - - - - - - 

0.3 80 20 20 20 20 - - - - - - - - - - - - - - - - 

1.0 80 20 20 20 20 - - - - - - - - - - - - - - - - 
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Date 6 March, 2022 Accumulated day(s) 2 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 19 20 19 19 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 

0.01 80 18 20 18 20 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 

0.03 80 17 17 13 18 0 0 0 0 3 3 7 2 0 0 0 0 0 0 0 0 

0.1 80 19 20 20 19 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 

0.3 80 16 19 19 19 0 0 0 0 4 1 1 1 0 0 0 0 0 0 0 0 

1.0 80 19 20 18 19 0 0 0 0 1 0 2 1 0 0 0 0 0 0 0 0 

 

Date 7 March, 2022 Accumulated day(s) 3 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.01 80 - 1 - 1 - 0 - 0 20 19 20 19 0 0 0 0 0 0 0 0 

0.03 80 - 1 - 2 - 0 - 0 20 19 20 18 0 0 0 0 0 0 0 0 

0.1 80 2 1 - - 0 0 - - 18 19 20 20 0 0 0 0 0 0 0 0 

0.3 80 1 6 2 - 0 0 0 - 19 14 18 20 0 0 0 0 0 0 0 0 

1.0 80 - - 2 - - - 0 - 20 20 18 20 0 0 0 0 0 0 0 0 
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Date 8 March, 2022 Accumulated day(s) 4 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - 1 - - 20 19 20 20 0 0 0 0 0 0 0 0 

0.03 80 - - - - - 1 - - 20 19 20 20 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - 1 - 20 20 19 20 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

 

Date 9 March, 2022 Accumulated day(s) 5 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 19 19 20 20 1* 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 19 20 20 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 20 20 19 20 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

* Dead at the renewal of the test solution 
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Date 10 March, 2022   Accumulated day(s) 6 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 19 19 20 20 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 19 20 20 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 20 20 19 20 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

 

Date 11 March, 2022 Accumulated day(s) 7 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 19 19 20 20 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 19 20 18 0 0 0 2 0 0 0 0 

0.1 80 - - - - - - - - 17 20 20 20 3 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 20 20 18 19 0 0 1 1 0 0 0 0 

1.0 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 
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Date 12 March, 2022    Accumulated day(s) 8 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 19 19 20 20 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 19 20 18 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 17 20 20 20 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 20 20 18 19 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

 

Date 13 March, 2022 Accumulated day(s) 9 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 20 20 20 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 19 19 20 20 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 19 20 18 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 16 20 20 20 1 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 20 20 18 19 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 19 20 20 19 1 0 0 1 0 0 0 0 

 
  



  

DHI A/S – Maritime Tech/ 11827338 / Report OECD 210 with Citalopram 17 

 

Date 14 March, 2022 Accumulated day(s) 10 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 19 20 19 20 1 0 1 0 0 0 0 0 

0.01 80 - - - - - - - - 19 19 20 20 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 19 20 18 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 16 19 20 20 0 1 0 0 0 0 0 0 

0.3 80 - - - - - - - - 19 20 18 19 1 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 19 20 20 19 0 0 0 0 0 0 0 0 

 

Date 15 March, 2022 Accumulated day(s) 11 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 17 20 17 20 2 0 2 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 20 20 1 1 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 16 20 18 0 3 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 20 19 1 1 0 1 0 0 0 0 

0.3 80 - - - - - - - - 18 20 17 18 1 0 1 1 0 0 0 0 

1.0 80 - - - - - - - - 18 17 18 19 1 3 2 0 0 0 0 0 
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Date 16 March, 2022 Accumulated day(s) 12 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 1 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 20 0 0 1 0 0 0 0 0 

0.03 80 - - - - - - - - 20 16 19 18 0 0 1 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 18 18 0 0 2 1 0 0 0 0 

0.3 80 - - - - - - - - 18 20 17 17 0 0 0 1 0 0 0 0 

1.0 80 - - - - - - - - 18 17 18 19 0 0 0 0 0 0 0 0 

 

Date 17 March, 2022 Accumulated day(s) 13 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 20 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 20 15 19 18 0 1 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 18 0 0 1 0 0 0 0 0 

0.3 80 - - - - - - - - 16 20 15 17 2 0 2 0 0 0 0 0 

1.0 80 - - - - - - - - 17 16 17 18 1 1 1 1 0 0 0 0 
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Date 18 March, 2022   Accumulated day(s) 14 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 1 0 0 0 0 

0.03 80 - - - - - - - - 20 15 19 17 0 0 0 1 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 17 0 0 0 1 0 0 0 0 

0.3 80 - - - - - - - - 14 20 15 16 2 0 0 1 0 0 0 0 

1.0 80 - - - - - - - - 15 14 14 16 2 2 3 2 0 0 0 0 

 

Date 19 March, 2022 Accumulated day(s) 15 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 1 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 17 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 20 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 15 14 13 15 0 0 1 1 0 0 0 0 

 
  



  

DHI A/S – Maritime Tech/ 11827338 / Report OECD 210 with Citalopram 20 

 

Date 20 March, 2022 Accumulated day(s) 16 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 17 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 1 0 0 0 0 0 0 

1.0 80 - - - - - - - - 15 14 12 14 0 0 1 1 0 0 0 0 

 

Date 21 March, 2022 Accumulated day(s) 17 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 17 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 15 14 11 14 0 0 1 0 0 0 0 0 
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Date 22 March, 2022 Accumulated day(s) 18 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 17 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 10 13 1 0 1 1 0 0 0 0 

 

Date 23 March, 2022 Accumulated day(s) 19 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 1 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 10 12 0 0 0 1 0 0 0 0 
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Date 24 March, 2022 Accumulated day(s) 20 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 17 20 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 10 12 0 0 0 0 0 0 0 0 

  

Date 25 March, 2022   Accumulated day(s) 21 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 14 19 0 0 3 1 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 1 0 0 0 0 0 
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Date 26 March, 2022 Accumulated day(s) 22 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 0 0 0 0 0 0 

 

Date 27 March, 2022 Accumulated day(s) 23 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 19 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 0 0 0 0 0 0 
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Date 28 March, 2022 Accumulated day(s) 24 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 1 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 0 0 0 0 0 0 

 

Date 29 March, 2022    Accumulated day(s) 25 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 0 0 0 0 0 0 
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Date 30 March, 2022 Accumulated day(s) 26 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 0 0 0 0 0 0 

 

Date 31 March, 2022 Accumulated day(s) 27 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 16 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 19 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 15 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 15 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 0 0 0 0 0 0 
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Date 1 April, 2022 Accumulated day(s) 28 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 15 20 14 19 1 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 18 15 19 17 1 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 14 18 17 16 1 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 14 16 0 0 1 0 0 0 0 0 

1.0 80 - - - - - - - - 14 14 9 12 0 0 0 0 0 0 0 0 

 

Date 2 April, 2022 Accumulated day(s) 29 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 15 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 18 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 14 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 14 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 13 9 12 0 1 0 0 0 0 0 0 
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Date 3 April, 2022 Accumulated day(s) 30 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 15 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 18 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 14 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 14 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 13 9 12 0 0 0 0 0 0 0 0 

 

Date 4 April, 2022 Accumulated day(s) 31 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 15 20 14 19 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 18 18 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 18 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 14 18 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 19 14 16 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 14 13 9 12 0 0 0 0 0 0 0 0 
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Date 5 April, 2022 Accumulated day(s) 32 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 15 20 14 18 0 0 0 1 0 0 0 0 

0.01 80 - - - - - - - - 18 17 17 19 0 1 1 0 0 0 0 0 

0.03 80 - - - - - - - - 18 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 13 16 17 16 1 2 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 18 14 13 0 1 0 3 0 0 0 0 

1.0 80 - - - - - - - - 12 13 9 12 2 0 0 0 0 0 0 0 

 

Date 6 April, 2022 Accumulated day(s) 33 

Conc. 

(mg/L) 

Initial 

eggs 

per 

test 

group 

Daily number of : 

Eggs Eggs that will 

never hatch 

today 

Live larvae Dead larvae Malformed 

larvae 

A B C D A B C D A B C D A B C D A B C D 

Control 80 - - - - - - - - 15 20 14 18 0 0 0 0 0 0 0 0 

0.01 80 - - - - - - - - 18 17 17 19 0 0 0 0 0 0 0 0 

0.03 80 - - - - - - - - 18 15 19 17 0 0 0 0 0 0 0 0 

0.1 80 - - - - - - - - 13 16 17 16 0 0 0 0 0 0 0 0 

0.3 80 - - - - - - - - 14 18 14 13 0 0 0 0 0 0 0 0 

1.0 80 - - - - - - - - 12 13 9 12 0 0 0 0 0 0 0 0 
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A.1.2 Physical parameters 

Table A.2 Measurements of temperature, dissolved oxygen and pH generated in the chronic toxicity test with 

Citalopram. Test period 2022/03/04 to 2022/04/06. 

Date 4 March, 2022    Remark Start of the test 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 24.6 - - - 100 - - - 7.7 - - - 

0.01 24.8 - - - 100 - - - 7.8 - - - 

0.03 24.8 - - - 100 - - - 7.8 - - - 

0.1 24.8 - - - 100 - - - 7.8 - - - 

0.3 24.8 - - - 100 - - - 7.8 - - - 

1.0 24.7 - - - 100 - - - 7.9 - - - 

 

Date 7 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 24.6 24.7 24.9 24.8 95 99 99 100 8.0 8.0 8.0 8.0 

0.01 24.4 24.5 24.8 25.0 100 100 100 100 8.0 8.0 8.0 8.0 

0.03 25.0 25.1 25.2 25.3 100 100 100 100 7.9 7.9 7.9 7.9 

0.1 25.1 25.2 25.4 25.5 100 100 100 100 7.9 7.9 7.9 7.9 

0.3 25.4 25.5 25.5 25.5 100 100 100 100 7.9 7.9 7.9 7.9 

1.0 25.5 25.6 25.6 25.6 100 100 100 100 7.9 7.9 7.9 7.9 

 

Date 7 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.0 25.0 25.1 25.2 100 100 100 100 7.7 7.7 7.7 7.8 

0.01 25.3 25.4 25.4 25.4 100 100 100 100 7.8 7.8 7.7 7.7 

0.03 25.4 25.4 25.5 25.5 100 100 100 100 7.7 7.7 7.7 7.7 

0.1 25.5 25.5 25.6 25.6 100 100 100 100 7.7 7.7 7.8 7.8 

0.3 25.5 25.5 25.6 25.6 100 100 100 100 7.8 7.8 7.8 7.8 

1.0 25.6 25.6 25.6 25.5 100 100 100 100 7.8 7.8 7.8 7.8 
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Date 9 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.4 25.5 25.7 25.8 100 98 97 98 7.6 7.6 7.6 7.6 

0.01 25.8 25.8 25.8 25.9 100 100 100 100 7.7 7.6 7.7 7.6 

0.03 26.0 26.0 26.0 26.0 100 100 100 100 7.6 7.7 7.7 7.7 

0.1 26.0 26.1 26.1 26.2 100 100 98 98 7.7 7.7 7.7 7.7 

0.3 26.2 26.3 26.3 26.3 98 99 98 98 7.7 7.7 7.7 7.7 

1.0 26.3 26.3 26.3 26.4 98 99 99 98 7.7 7.7 7.7 7.7 

 

Date 9 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.2 25.2 25.3 25.5 100 100 100 100 7.7 7.7 7.7 7.7 

0.01 25.5 25.5 25.6 25.6 100 100 100 100 7.7 7.7 7.8 7.7 

0.03 25.7 25.7 25.7 25.7 100 100 100 100 7.7 7.8 7.8 7.8 

0.1 25.5 25.5 25.7 25.6 100 100 100 100 7.8 7.8 7.8 7.8 

0.3 25.7 25.7 25.7 25.6 100 100 100 99 7.8 7.8 7.8 7.8 

1.0 25.6 25.7 25.7 25.7 100 100 100 100 7.8 7.8 7.8 7.8 

 

Date 11 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.6 25.6 25.6 25.6 96 97 96 96 7.6 7.6 7.6 7.7 

0.01 25.6 25.6 25.7 25.7 96 96 96 96 7.6 7.6 7.6 7.6 

0.03 25.6 25.8 25.9 25.9 96 96 96 97 7.6 7.6 7.7 7.6 

0.1 25.8 25.7 25.8 25.9 99 98 98 96 7.7 7.7 7.8 7.6 

0.3 25.9 25.9 25.9 25.9 97 97 97 96 7.7 7.7 7.7 7.7 

1.0 26.0 26.0 26.0 26.0 97 98 97 97 7.7 7.7 7.7 7.7 
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Date 11 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.8 25.6 25.7 25.7 99 100 100 100 7.6 7.6 7.6 7.6 

0.01 25.6 25.6 25.7 25.7 100 100 100 100 7.6 7.6 7.6 7.7 

0.03 25.3 25.3 25.5 25.6 100 100 100 99 7.7 7.7 7.7 7.7 

0.1 25.7 25.7 25.7 25.7 99 99 99 99 7.7 7.7 7.7 7.7 

0.3 25.6 25.6 25.5 25.4 99 99 98 98 7.7 7.7 7.7 7.8 

1.0 25.2 25.3 25.2 25.1 99 99 98 98 7.8 7.7 7.8 7.8 

 

Date 14 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 24.9 25.4 25.7 25.8 100 97 95 96 7.5 7.5 7.5 7.5 

0.01 25.9 26.0 26.0 26.0 97 97 98 98 7.6 7.6 7.6 7.6 

0.03 26.1 26.3 26.3 26.3 99 100 100 100 7.6 7.6 7.6 7.6 

0.1 26.3 26.3 26.3 26.4 100 99 98 98 7.6 7.6 7.6 7.6 

0.3 26.4 26.4 26.4 26.5 98 97 97 97 7.6 7.6 7.6 7.6 

1.0 26.5 26.5 26.5 26.6 98 99 100 99 7.7 7.7 7.7 7.7 

 

Date 14 March, 2022 Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.0 24.9 25.1 25.2 97 98 98 98 7.6 7.6 7.6 7.6 

0.01 25.3 25.3 25.4 25.4 98 99 99 99 7.6 7.6 7.6 7.6 

0.03 25.4 25.4 25.5 25.5 100 100 100 100 7.6 7.7 7.7 7.7 

0.1 25.6 25.6 25.6 25.5 100 99 99 100 7.7 7.7 7.7 7.7 

0.3 25.2 25.2 25.3 25.3 100 100 99 99 7.7 7.7 7.7 7.7 

1.0 25.2 25.3 25.3 25.3 100 99 99 99 7.8 7.8 7.8 7.8 
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Date 16 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.3 25.3 25.7 26.0 93 92 88 89 7.9 7.9 7.9 7.9 

0.01 26.0 26.0 26.1 26.2 94 95 93 93 7.9 7.9 7.9 7.9 

0.03 26.2 26.2 26.2 26.3 95 96 96 97 7.9 7.9 7.9 7.9 

0.1 26.1 26.2 26.2 26.1 96 96 97 99 7.9 7.9 7.9 7.9 

0.3 26.0 26.0 26.0 26.1 98 97 97 98 7.9 7.9 7.9 7.9 

1.0 26.1 26.0 26.1 26.1 100 100 98 98 7.9 7.9 7.9 7.9 

 

Date 16 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.7 25.6 25.5 25.4 100 100 100 99 7.7 7.7 7.8 7.8 

0.01 25.3 25.2 25.0 24.9 100 100 100 99 7.8 7.8 7.9 7.9 

0.03 24.8 24.9 24.8 24.8 99 99 99 99 7.9 7.9 7.9 7.9 

0.1 24.9 24.9 24.7 24.7 99 99 100 100 7.9 7.9 8.0 7.9 

0.3 24.7 24.6 24.7 24.7 99 100 100 100 7.9 7.9 7.8 7.8 

1.0 24.7 24.7 24.6 24.7 100 100 100 100 7.8 7.9 7.8 7.8 

 

Date 18 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.1 25.1 25.3 25.4 92 87 85 85 7.5 7.5 7.5 7.5 

0.01 25.2 25.3 25.5 25.5 93 91 89 88 7.5 7.5 7.5 7.5 

0.03 25.5 25.6 25.6 25.6 87 86 87 87 7.5 7.5 7.5 7.5 

0.1 25.6 25.5 25.4 25.3 88 89 95 93 7.6 7.6 7.6 7.6 

0.3 25.4 25.4 25.3 25.3 92 91 92 92 7.6 7.6 7.6 7.6 

1.0 25.0 25.0 25.0 25.0 91 90 88 89 7.6 7.6 7.6 7.6 
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Date 18 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.4 25.3 25.3 25.3 100 99 98 98 7.7 7.7 7.7 7.7 

0.01 25.3 25.3 25.0 25.0 97 97 96 96 7.7 7.7 7.7 7.7 

0.03 25.0 24.8 24.8 24.8 96 96 97 97 7.7 7.7 7.7 7.7 

0.1 24.8 24.8 24.7 24.6 97 98 99 98 7.7 7.7 7.7 7.7 

0.3 24.7 24.7 24.7 24.7 98 99 99 99 7.7 7.7 7.7 7.7 

1.0 24.6 24.6 24.6 24.6 99 99 99 99 7.7 7.8 7.8 7.8 

 

Date 21 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.6 25.6 25.5 25.5 95 92 90 89 7.6 7.6 7.6 7.6 

0.01 25.5 25.5 25.4 25.4 89 88 86 84 7.6 7.6 7.6 7.6 

0.03 25.5 25.5 25.5 25.6 84 84 83 81 7.5 7.6 7.5 7.5 

0.1 25.6 25.6 25.4 25.1 81 83 94 92 7.5 7.5 7.6 7.6 

0.3 25.1 25.0 24.9 24.9 92 91 90 88 7.6 7.6 7.6 7.6 

1.0 24.9 24.8 24.9 24.9 90 92 90 91 7.6 7.6 7.6 7.6 

 

Date 21 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.3 25.3 25.2 25.2 100 99 99 99 7.7 7.7 7.7 7.7 

0.01 25.1 25.0 25.0 25.1 99 99 98 98 7.8 7.8 7.8 7.8 

0.03 25.1 25.2 25.2 25.2 99 99 99 99 7.8 7.8 7.8 7.8 

0.1 25.2 25.2 25.1 24.9 98 98 99 99 7.8 7.8 7.8 7.8 

0.3 24.8 24.9 24.8 24.7 99 99 99 99 7.8 7.8 7.8 7.8 

1.0 24.8 24.6 24.6 24.6 99 99 99 99 7.8 7.8 7.8 7.8 
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Date 23 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.4 25.4 25.2 25.1 80 78 88 84 7.6 7.5 7.6 7.6 

0.01 25.1 25.2 25.3 25.4 82 79 80 79 7.6 7.5 7.6 7.5 

0.03 25.5 25.7 25.7 25.7 81 81 81 82 7.5 7.5 7.5 7.6 

0.1 25.7 25.8 25.6 25.3 83 83 89 88 7.6 7.6 7.6 7.6 

0.3 25.2 25.1 25.1 25.0 88 88 88 88 7.6 7.6 7.6 7.6 

1.0 25.0 24.8 24.9 24.8 89 89 89 89 7.6 7.6 7.6 7.7 

 

Date 23 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.0 25.0 25.0 25.0 95 95 96 96 7.9 7.8 7.9 7.9 

0.01 25.0 25.1 25.2 25.2 96 95 95 96 7.9 7.8 7.8 7.9 

0.03 25.2 25.2 25.1 25.1 96 96 96 96 7.9 7.9 7.9 7.9 

0.1 25.1 25.1 25.0 24.7 96 96 100 99 7.9 7.9 7.9 7.9 

0.3 24.7 24.7 24.7 24.6 99 98 98 99 7.9 7.9 7.9 8.0 

1.0 24.7 24.7 24.6 24.5 99 99 99 99 8.0 8.0 8.0 8.0 

 

Date 25 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.7 25.7 25.8 25.8 84 84 85 83 7.5 7.5 7.5 7.5 

0.01 25.8 25.8 25.8 25.8 80 80 80 80 7.5 7.5 7.5 7.5 

0.03 25.8 25.7 25.7 25.6 81 82 86 84 7.5 7.5 7.5 7.5 

0.1 25.6 25.7 25.3 25.1 84 83 91 89 7.5 7.5 7.6 7.6 

0.3 25.1 25.0 25.1 25.0 88 86 90 90 7.6 7.6 7.6 7.6 

1.0 24.9 24.9 25.0 25.0 87 86 85 84 7.6 7.6 7.6 7.6 
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Date 25 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.6 25.6 25.6 25.5 100 96 96 97 7.8 8.0 8.0 8.0 

0.01 25.2 25.2 25.2 25.2 97 96 96 97 8.0 8.0 8.0 8.0 

0.03 25.2 25.2 25.2 25.1 98 98 98 97 8.0 8.0 8.0 8.0 

0.1 25.2 25.1 25.0 24.9 98 98 99 99 8.0 8.0 8.0 8.0 

0.3 24.9 24.8 24.8 24.7 99 99 99 99 8.0 8.0 8.0 8.0 

1.0 24.7 24.6 24.6 24.7 99 99 99 99 8.0 8.0 8.0 8.0 

 

Date 28 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.5 25.6 25.6 25.5 64 69 70 71 7.4 7.4 7.4 7.4 

0.01 25.5 25.5 25.5 25.5 72 74 75 76 7.4 7.4 7.4 7.5 

0.03 25.5 25.5 25.6 25.6 76 76 72 73 7.5 7.5 7.4 7.4 

0.1 25.5 25.6 25.6 25.6 73 72 71 70 7.4 7.4 7.4 7.4 

0.3 25.6 25.6 25.6 25.5 72 73 73 73 7.4 7.4 7.4 7.4 

1.0 25.5 25.5 25.5 25.5 72 74 76 77 7.4 7.5 7.5 7.5 

 

Date 28 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.4 25.5 25.5 25.4 95 94 94 95 7.9 7.9 7.8 7.9 

0.01 25.3 25.2 25.3 25.2 97 96 96 97 7.8 7.9 7.9 7.9 

0.03 25.2 25.2 25.2 25.1 97 97 97 97 7.9 7.9 7.9 7.9 

0.1 25.2 25.2 24.6 24.6 96 96 99 98 7.9 7.9 7.9 7.9 

0.3 24.6 24.5 24.7 24.7 98 98 98 98 7.9 7.9 7.9 7.9 

1.0 24.8 24.7 24.7 24.8 98 98 98 99 7.9 8.0 8.0 8.0 

 
  



  

DHI A/S – Maritime Tech/ 11827338 / Report OECD 210 with Citalopram 36 

 

Date 30 March, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.7 25.7 25.8 25.7 93 96 92 95 7.8 7.8 7.8 7.8 

0.01 25.6 25.4 25.3 25.3 96 96 98 98 7.8 7.8 7.8 7.8 

0.03 25.3 25.3 25.4 25.4 97 98 98 98 7.9 7.9 7.9 7.9 

0.1 25.4 25.3 25.3 25.3 98 98 97 96 7.9 7.9 7.8 7.8 

0.3 25.3 25.3 25.2 25.2 97 95 95 96 7.8 7.8 7.8 7.8 

1.0 25.1 25.1 25.2 25.1 97 97 96 96 7.8 7.8 7.8 7.8 

 

Date 30 March, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.7 25.7 25.5 25.4 99 99 99 99 7.9 7.9 7.9 7.9 

0.01 25.4 25.3 25.0 25.1 100 100 100 100 7.9 7.9 7.9 7.9 

0.03 25.2 25.1 25.1 25.1 100 100 100 99 8.0 7.9 7.9 8.0 

0.1 24.9 24.8 24.7 24.6 100 100 100 100 8.0 7.9 8.0 7.9 

0.3 24.6 24.5 24.5 24.6 100 100 100 100 8.0 8.0 8.0 8.0 

1.0 24.5 24.5 24.6 24.6 100 100 100 100 8.0 8.0 8.0 8.0 

 

Date 1 April, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.7 25.6 25.5 25.5 97 97 97 97 7.8 7.8 7.8 7.9 

0.01 25.4 25.5 25.5 25.5 97 97 97 97 7.9 7.9 7.9 7.9 

0.03 25.5 25.5 25.6 25.6 98 98 98 98 7.9 7.9 7.9 7.9 

0.1 25.5 25.4 25.3 25.3 98 97 99 98 7.9 7.9 7.9 7.9 

0.3 25.3 25.2 25.1 25.0 98 98 98 98 7.9 7.9 7.9 7.9 

1.0 24.9 25.0 25.0 24.9 98 98 97 98 7.9 7.9 7.9 7.9 
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Date 1 April, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.5 25.5 25.4 25.3 97 97 98 98 7.9 7.9 7.9 7.9 

0.01 25.4 25.3 25.2 25.2 98 98 99 98 7.9 7.9 7.9 7.9 

0.03 25.2 25.1 25.0 25.9 98 98 99 99 7.9 7.9 7.9 7.9 

0.1 24.8 24.7 24.6 24.6 98 98 99 99 7.9 7.9 7.9 7.9 

0.3 24.6 24.6 24.6 24.6 99 99 99 99 7.9 7.9 7.9 7.9 

1.0 24.6 24.5 24.5 24.5 99 99 99 99 7.9 8.0 8.0 8.0 

 

Date 4 April, 2022    Remark Before renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 26.1 26.0 25.9 25.8 99 97 96 96 7.9 7.9 7.9 7.9 

0.01 25.6 25.7 25.8 25.9 96 96 94 94 7.9 7.9 7.8 7.8 

0.03 26.0 26.0 25.8 26.0 92 92 94 95 7.8 7.8 7.8 7.9 

0.1 26.0 26.0 26.0 25.9 96 96 96 95 7.9 7.9 7.9 7.9 

0.3 25.6 25.6 25.6 25.6 96 96 96 96 7.9 7.9 7.9 7.9 

1.0 25.6 25.7 25.7 25.7 96 95 94 93 7.9 7.9 7.8 7.8 

 

Date 4 April, 2022    Remark After renewal 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 25.8 25.8 25.7 25.7 99 99 98 98 7.9 7.9 7.9 7.9 

0.01 25.5 25.4 25.0 25.1 98 97 99 98 7.9 7.9 7.9 7.9 

0.03 25.2 25.1 25.0 25.0 98 99 99 99 7.9 7.9 7.9 7.9 

0.1 24.7 24.8 24.8 24.8 100 99 100 99 7.9 7.9 7.9 7.9 

0.3 24.8 24.8 24.8 24.9 100 100 100 100 7.9 7.9 7.9 7.9 

1.0 24.8 24.8 24.9 24.9 100 100 100 100 7.9 7.9 7.9 8.0 
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Date 6 April, 2022    Remark End of test 

Conc. 

(mg/L) 

Temperature (°C) Oxygen (% sat)  pH 

A B C D A B C D A B C D 

Control 26.0 25.8 25.7 25.6 99 98 98 97 7.9 7.9 7.9 7.9 

0.01 25.4 25.4 25.3 25.4 94 94 96 96 7.8 7.8 7.8 7.8 

0.03 25.5 25.6 25.5 25.5 95 95 96 97 7.8 7.8 7.8 7.9 

0.1 25.5 25.7 25.5 25.6 98 98 98 97 7.9 7.9 7.9 7.9 

0.3 25.6 25.5 25.5 25.5 98 97 97 97 7.9 7.9 7.9 7.9 

1.0 25.5 25.4 25.4 25.3 98 97 97 94 7.9 7.9 7.9 7.8 
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A.1.3 Statistical analysis  

A.1.3.1 Embryonic development, hatching time and survival of embryo and larvae 

 
Figure A.1 Embryonic development and number of hatched larvae alive of Danio rerio observed against the 

time with different concentration of the test item. 

A.1.3.2 Determination of NOEC and LOEC for the hatching success  

Table A.3 Experimental data of the hatching success (%)  

Replicate 

No. 

Laboratory 

control 

0.01 mg 

Citalopram/L 

0.03 mg 

Citalopram/L 

0.1 mg 

Citalopram/L 

0.3 mg 

Citalopram/L 

1.0 mg 

Citalopram/L 

1 100 100 100 100 100 100 

2 100 95 95 100 100 100 

3 100 100 100 100 95 100 

4 100 100 100 100 100 100 

Count 4 4 4 4 4 4 

Mean 100 99 99 100 99 100 
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- Dunnett’s test 

Dunnett’s test tests the null hypothesis that the averages of each test group are not 

different from the control group (Table A.4). 

Table A.4 Multiple comparisons of means: Dunnett’s contrasts. 

Mean Comparisons Estimate Std. 

Error 

t value Pr(>|t|) Significance1) 

Citalopram-0.01-mg/L vs Citalopram-0-mg/L -0.01 0.01 -1.00 0.77 - 

Citalopram-0.03-mg/L vs Citalopram-0-mg/L -0.01 0.01 -1.00 0.77 - 

Citalopram-0.1-mg/L vs Citalopram-0-mg/L 0.00 0.01 0.00 1.00 - 

Citalopram-0.3-mg/L vs Citalopram-0-mg/L -0.05 0.01 -1.00 0.77 - 

Citalopram-1-mg/L vs Citalopram-0-mg/L 0.00 0.01 0.00 1.00 - 

1) Signif. Codes: 0 ‘***’ 0.001‘**’ 0.01 ‘*’ 0.05 ‘.’0.1 ‘’1 (Adjusted p values reported – single-step method) 

 

None of the exposure groups was significantly different from the control group, and 

therefore the NOEC for hatching success equals the highest tested concentration. Table 

A.4 

Table A.5 Hatching success endpoint: estimations of NOEC and LOEC, Dunnett’s test. 

Endpoint NOEC LOEC Unit 

Hatching success 1 >1 mg Citalopram/L 

A.1.3.3 Results of the Probit analysis  

As no difference was observed among the test groups, the data to estimate the ECX on 

the hatching success were not computed. 

Table A.6 Hatching success endpoint, estimations of EC10, EC50, Probit analysis. 

Endpoint EC10 EC50 Unit 

Hatching success >1 >1 mg Citalopram/L 
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A.1.3.4 Determination of NOEC and LOEC for survival 

Table A.7 Experimental data for survival (%) 

Replicate 

No. 

Laboratory 

control 

0.01 mg 

Citalopram/L 

0.03 mg 

Citalopram/L 

0.1 mg 

Citalopram/L 

0.3 mg 

Citalopram/L 

1.0 mg 

Citalopram/L 

1 75 90 90 65 70 60 

2 100 95 75 80 90 65 

3 70 85 95 85 70 45 

4 90 95 85 80 65 60 

Count 4 4 4 4 4 4 

Mean 84 91 86 78 74 58 

 

- Dunnett’s test 

Dunnett’s test tests the null hypothesis that the averages of each test group are not 

different from the control group (Table A.8). 

Table A.8 Multiple comparisons of means: Dunnett’s contrasts. 

Mean Comparisons Estimate Std. 

Error 

t value Pr(>|t|) Significance1) 

Citalopram-0.01-mg/L vs Citalopram-0-mg/L -0.08 0.07 -1.1 0.71 - 

Citalopram-0.03-mg/L vs Citalopram-0-mg/L -0.03 0.07 -0.37 1.00 - 

Citalopram-0.1-mg/L vs Citalopram-0-mg/L 0.06 0.07 0.92 0.82 - 

Citalopram-0.3-mg/L vs Citalopram-0-mg/L 0.10 0.07 1.5 0.47 - 

Citalopram-1-mg/L vs Citalopram-0-mg/L 0.26 0.07 3.8 0.01 ** 

1) Signif. codes: 0 ‘***’ 0.001‘**’ 0.01 ‘*’ 0.05 ‘.’0.1 ‘’1 (Adjusted p values reported - single-step method) 

 

The hypothesis that the mean of any test groups with Citalopram is significantly lower 

than the laboratory control was verified (P< 0.05) at 1 mg Citalopram/L, which means that 

LOEC (mortality) is 1 mg/L. Table A.4 

Table A.9 Mortality: estimations of NOEC and LOEC, Dunnett’s test. 

Endpoint NOEC LOEC Unit 

Mortality 0.3 1 mg Citalopram/L 
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A.1.3.5 Results of the Probit analysis 

The ECx values were estimated by use of the probit analysis. 

Table A.10 ECx estimates, Probit analysis with R (W1.3 {drc} /8/ and /9/) of the survival after 32 

days. 

ECx Citalopram concentration 

mg/L 

Std. Error  95% confidence interval 

Lower  Upper 

EC05 0.06 0.06 -0.05 0.18 

EC10 0.16 0.62 -0.04 0.37 

EC25 0.61 0.19 0.24 0.98 

EC50 >1 0.77 0.40 >1 

 

Table A.11 Mortality endpoint, estimations of LC10 and LC50 

Endpoint LC10 LC50 Unit 

Mortality 0.16 (*-0.37) >1 (0.40 - *)  mg Citalopram/L 

 

A.1.3.6 Determination of NOEC and LOEC for the body length with Citalopram 

Table A.12 Experimental data of the body length (mm) in the laboratory control group and the Citalopram 

exposure groups. 

Replicate 

No. 

Laboratory 

control 

Citalopram 

0.01 mg/L 

Citalopram 

0.03 mg/L 

Citalopram 

0.1 mg/L 

Citalopram 

0.3 mg/L 

Citalopram 

1.0 mg/L 

1 12 13 12 9 12 5 

2 12 11 11 11 9 7 

3 11 10 12 13 13 13 

4 13 11 11 13 11 11 

5 13 11 9 12 10 14 

6 12 12 13 13 11 12 

7 9 12 12 10 12 11 

8 13 7 13 10 11 10 

9 14 11 12 12 12 10 

10 11 12 8 12 7 8 

11 13 9 11 12 12 9 

12 10 13 6 7 11 9 

13 12 13 12 12 10 11 

14 13 11 12 10 10 12 

15 9 14 13 13 5 10 

16 11 12 13 10 8 12 

17 10 11 13 13 7 12 

18 13 13 11 11 12 12 
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Replicate 

No. 

Laboratory 

control 

Citalopram 

0.01 mg/L 

Citalopram 

0.03 mg/L 

Citalopram 

0.1 mg/L 

Citalopram 

0.3 mg/L 

Citalopram 

1.0 mg/L 

19 13 14 12 10 9 11 

20 13 11 8 13 10 10 

21 11 10 12 9 9 12 

22 11 11 13 11 12 8 

23 11 11 13 9 11 11 

24 10 13 11 11 12 7 

25 13 11 13 10 8 5 

26 10 11 13 11 8 9 

27 12 13 13 12 10 12 

28 15 10 9 10 12 14 

29 11 12 11 13 10 13 

30 11 11 8 8 14 13 

31 13 13 10 12 13 12 

32 11 12 10 12 13 11 

33 12 13 13 12 13 9 

34 14 11 12 13 11 5 

35 12 8 10 12 13 12 

36 14 13 12 9 12 10 

37 12 11 9 10 11 14 

38 14 12 12 13 10 13 

39 13 12 12 13 12 13 

40 12 11 11 13 10 10 

41 12 10 10 9 10 10 

42 11 10 10 11 6 9 

43 13 14 11 10 13 12 

44 12 13 9 12 9 8 

45 8 12 12 9 12 12 

46 9 11 7 13 12 5 

47 11 11 11 12 13 - 

48 8 11 12 13 12 - 

49 13 10 12 11 11 - 

50 10 14 12 11 11 - 

51 11 11 11 11 10 - 

52 9 11 14 9 10 - 

53 9 13 8 13 13 - 

54 11 11 11 13 10 - 

55 13 12 13 12 7 - 

56 12 12 13 12 9 - 

57 14 10 12 9 12 - 
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Replicate 

No. 

Laboratory 

control 

Citalopram 

0.01 mg/L 

Citalopram 

0.03 mg/L 

Citalopram 

0.1 mg/L 

Citalopram 

0.3 mg/L 

Citalopram 

1.0 mg/L 

58 12 13 8 11 12 - 

59 10 13 12 10 11 - 

60 14 13 12 9 - - 

61 11 6 12 11 - - 

62 13 13 11 11 - - 

63 13 11 13 - - - 

64 8 11 11 - - - 

65 12 11 13 - - - 

66 9 9 9 - - - 

67 14 12 10 - - - 

68 - 10 13 - - - 

69 - 12 14 - - - 

70 - 11 - - - - 

71 - 11 - - - - 

Count 67 71 69 62 59 46 

Mean 11.7 11.4 11.3 11.1 10.7 10.4 

 

- Dunnett’s test 

Dunnett’s test tests the null hypothesis that the averages of each test groups are not 

different from the control group (Table A.13). 

Table A.13 Multiple comparisons of means: Dunnett’s contrasts. 

Mean comparisons Estimate Std. 

Error 

t value Pr(>|t|) Significance1) 

Citalopram-0.01-mg/L vs Citalopram-0-mg/L -0.08 0.25 -0.30 0.76  

Citalopram-0.03-mg/L vs Citalopram-0-mg/L -0.40 0.32 -1.2 0.57  

Citalopram-0.1-mg/L vs Citalopram-0-mg/L -0.58 0.38 -1.5 0.38  

Citalopram-0.3-mg/L vs Citalopram-0-mg/L -1.0 0.34 -3.0 0.01 * 

Citalopram-1-mg/L vs Citalopram-0-mg/L -1.3 0.36 -3.5 0.00 ** 

1) Signif. codes: 0 ‘***’ 0.001‘**’ 0.01 ‘*’ 0.05 ‘.’0.1 ‘’1 (Adjusted p values reported - single-step method) 

 

The hypothesis that the mean of any test groups with Citalopram is significantly lower 

than the laboratory control was verified (P< 0.05) at 0.3 mg/L and above.Table A.4  

Table A.14 Body length endpoint: estimations of NOEC and LOEC, Dunnett’s test. 

Endpoint NOEC LOEC Unit 

Body length 0.1 0.3 mg Citalopram/L 
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A.1.3.7 Results of the Probit analysis 

Table A. 15 ECx estimates, Probit analysis with R (LL.3 {drc}  /8/ and /9/) of the body lengths 

after 32 days. 

ECx Citalopram concentration 

mg/L 

Std. Error  95% confidence interval 

Lower Upper 

EC10 0.77 0.30 0.17 >1 

EC25 >1 - - - 

 

Table A. 16 Body length endpoint, estimations of EC10 and EC50. 

Endpoint EC10 EC50 Unit 

Body length 0.77 (0.17 - *) >1 mg Citalopram/L 

 

A.1.3.8 Determination of NOEC and LOEC for the body weight with Citalopram 

Table A.17 Experimental data of the body weight (mg) in the laboratory control group and the Citalopram 

exposure groups. 

Replicate 

No. 

Laboratory 

control 

Citalopram 

0.01 mg/L 

Citalopram 

0.03 mg/L 

Citalopram 

0.1 mg/L 

Citalopram 

0.3 mg/L 

Citalopram 

1.0 mg/L 

1 19.17 27.58 21.56 9.83 25.14 3.18 

2 24.90 18.13 13.92 19.52 9.20 5.81 

3 19.83 13.33 22.79 34.60 28.86 25.35 

4 24.94 20.81 15.40 25.87 17.08 15.24 

5 25.18 18.49 8.22 21.76 15.30 39.54 

6 23.34 18.83 18.02 19.40 14.64 18.80 

7 10.31 17.46 21.69 14.60 28.55 20.41 

8 30.90 3.31 20.58 13.50 17.17 17.23 

9 36.74 13.42 16.88 21.41 25.96 18.55 

10 16.45 17.85 7.34 27.24 5.76 8.04 

11 30.75 6.92 14.14 25.64 21.93 14.91 

12 11.70 25.64 0.50 6.58 24.20 13.33 

13 16.56 18.99 16.94 28.94 10.27 19.14 

14 28.44 13.89 15.74 13.30 14.60 25.20 

15 10.55 25.64 18.50 23.68 1.86 11.42 

16 15.94 15.63 23.05 14.28 6.74 20.34 

17 9.95 15.23 23.11 24.24 6.31 21.99 

18 21.91 19.18 11.23 17.94 17.84 24.44 

19 23.27 29.82 18.83 11.52 7.20 20.30 

20 26.29 16.97 4.72 29.04 16.19 17.95 

21 17.44 12.55 21.42 8.63 7.96 18.78 
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Replicate 

No. 

Laboratory 

control 

Citalopram 

0.01 mg/L 

Citalopram 

0.03 mg/L 

Citalopram 

0.1 mg/L 

Citalopram 

0.3 mg/L 

Citalopram 

1.0 mg/L 

22 15.76 17.41 17.96 17.36 19.27 7.96 

23 15.67 16.48 27.60 8.92 18.40 16.32 

24 8.97 23.74 17.82 13.15 20.99 7.52 

25 20.88 15.21 27.74 11.28 5.20 2.21 

26 10.09 15.67 28.19 14.65 6.69 13.79 

27 20.06 20.70 30.15 19.24 14.82 23.24 

28 34.70 10.64 10.95 12.62 24.38 30.92 

29 18.23 20.21 15.57 28.03 11.81 26.44 

30 15.37 15.78 6.99 8.36 31.10 31.14 

31 24.03 26.56 12.99 17.55 23.85 21.18 

32 15.16 20.24 13.24 21.20 22.58 1.17 

33 16.04 20.60 23.72 20.60 29.04 8.19 

34 28.29 12.90 19.67 28.87 19.04 16.27 

35 14.41 5.68 12.19 26.09 25.08 26.23 

36 29.90 23.74 16.89 12.48 20.66 11.52 

37 22.13 19.86 9.01 9.73 18.18 26.28 

38 29.38 18.22 21.24 23.31 12.93 23.66 

39 30.62 17.23 19.23 23.94 20.44 28.20 

40 22.48 17.69 19.40 21.07 11.56 21.77 

41 19.59 12.48 15.18 9.83 11.46 15.50 

42 16.76 8.00 11.96 14.18 4.61 15.27 

43 28.29 29.73 15.85 13.47 21.24 20.62 

44 30.45 17.71 9.68 11.05 7.10 5.77 

45 6.98 18.89 22.07 19.05 20.53 16.40 

46 9.40 11.87 3.62 7.58 22.82 3.00 

47 15.37 17.80 10.87 24.63 27.14 - 

48 9.24 13.17 24.72 24.16 18.41 - 

49 31.36 14.12 21.26 15.62 15.08 - 

50 13.78 31.60 20.29 16.52 15.46 - 

51 14.22 17.07 15.85 14.78 14.36 - 

52 8.46 14.21 21.94 10.03 11.11 - 

53 9.50 18.75 9.93 25.92 24.82 - 

54 16.50 12.65 16.65 22.89 11.43 - 

55 22.18 19.29 21.32 19.02 7.20 - 

56 19.73 21.71 25.70 19.52 11.55 - 

57 30.94 10.29 15.04 19.20 22.99 - 

58 19.37 28.96 3.24 10.05 19.32 - 

59 11.40 26.48 19.35 17.01 11.42 - 

60 33.35 31.38 22.50 11.15 - - 
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Replicate 

No. 

Laboratory 

control 

Citalopram 

0.01 mg/L 

Citalopram 

0.03 mg/L 

Citalopram 

0.1 mg/L 

Citalopram 

0.3 mg/L 

Citalopram 

1.0 mg/L 

61 15.44 2.08 16.39 8.99 - - 

62 24.82 19.70 24.58 16.91 - - 

63 23.63 13.35 12.88 - - - 

64 7.53 13.87 26.24 - - - 

65 17.91 17.45 15.09 - - - 

66 10.45 9.81 25.00 - - - 

67 28.73 19.90 9.54 - - - 

68 - 13.31 11.99 - - - 

69 - 15.04 20.52 - - - 

70 - 17.18 - - - - 

71 - 10.74 - - - - 

Count 67 71 69 62 59 46 

Mean 19.88 17.42 17.02 17.77 16.56 17.40 

 

Dunnett’s test tests the null hypothesis that the averages of each test groups are not 

different from the control group (Table A.13Table A.17). 

Table A.18 Multiple comparisons of means: Dunnett’s contrasts. 

Mean comparisons Estimate Std. 

Error 

t value Pr(>|t|) Significance1) 

Citalopram-0.01-mg/L vs Citalopram-0-mg/L -0.13 0.09 -1.5 0.46 - 

Citalopram-0.03-mg/L vs Citalopram-0-mg/L -0.19 0.09 -2.1 0.13 - 

Citalopram-0.1-mg/L vs Citalopram-0-mg/L -0.10 0.09 -1.1 0.71 - 

Citalopram-0.3-mg/L vs Citalopram-0-mg/L -0.23 0.10 -2.4 0.07 . 

Citalopram-1-mg/L vs Citalopram-0-mg/L -0.24 0.10 -2.3 0.08 . 

1) Signif. codes: 0 ‘***’ 0.001‘**’ 0.01 ‘*’ 0.05 ‘.’0.1 ‘’1 (Adjusted p values reported - single-step method) 

 

None of the exposure groups was significantly different from the control group. Table A.4 

Table A.19 Body weight endpoint: estimations of NOEC and LOEC, Dunnett’s test. 

Endpoint NOEC LOEC Unit 

Body weight 1 >1 mg Citalopram/L 

A.1.3.9 Results of the Probit analysis  

As no difference was observed among the test groups, the data to estimate the ECX on 

the body weight were not computed. 

Table A.20 Body weight endpoint, estimations of EC10 and EC50. 

Endpoint EC10  EC50 Unit 

Body weight >1 >1 mg Citalopram/L 
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A.1.4 Validity criteria 

Table A. 21 Validity criteria of the test according to the OECD 210 /1/ in the development test with Danio rerio. 

Criteria  Target Value Fulfilled 

Survival of hatched larvae in the control group > 75% (observed: 84%) Yes 

Hatching success in the control group > 70% (observed: 100%) Yes 

Dissolved oxygen concentration > 60% (minimum observed: 64%) Yes 

Water temperature and maximum difference at any time 26 °C ± 1.5 °C  

(Observed average: 25.4 ± 0.4 °C) 

Yes 
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APPENDIX B– Chemical  analys is  

Results from chemical analyses 
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B Results from chemical analyses 
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APPENDIX C – CoA and MSDS 

Certificate of Analysis (CoA) and Material Safety Data Sheet 
(MSDS) 
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C CoA and MSDS 
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APPENDIX  D 

Accreditation Certificate 
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D Accreditation Certificate 
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