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Supplementary Information 
Heinz Rüdel, Walter Böhmer, Martin Müller, Annette Fliedner, Mathias Ricking, Diana Teubner, and Christa Schröter-Kermani:  
Retrospective study of triclosan and methyl-triclosan residues in fish and suspended particulate matter: results from the 
German Environmental Specimen Bank 

Table S1:  Concentrations (ng g-1 lipid weight, lw) of triclosan in muscle tissue of bream (Abramis brama) from sampling sites in 
German rivers and from Lake Belau. Values below the limit of quantification (LOQ) are reported as < LOQ with the 
respective LOQ considering the lipid content of the muscle tissue. For mean value calculations concentrations below 
the LOQ were substituted by a value of 50 % of the respective LOQ.  

River Sampling site 
 

Sampling perioda Lipid 
content 

Range 
ng g-1 lw 

Mean 
ng g-1 lw 

SD 
ng g-1 lw 

Year 2008 
value 

ng g-1 lw 
Saar Güdingen (km 90) 1994 - 2003, 2008 3.4 - 5.5 % 8.7 - 20.9 14.1 3.6 13.3 

Rehlingen (km 54) 1994 - 2003, 2008 1.9 - 6.1 % < LOQ (< 4) - 68.6 18.9 19.8 11.6 
Rhine Weil (km 174) 1996 - 2003, 2008 5.6 - 8.3 % 3.3 - 8.3 6.0 1.7 6.0 

Iffezheim (km 334) 1996 - 2003, 2008 3.5 - 7.5 % < LOQ (< 3) - 8.1 4.6 2.9 < LOQ (< 3) 
Koblenz (km 590) 1996 - 2003, 2008 1.6 - 7.3 % < LOQ (< 3) - 6.3 < LOQ (<4)d - 6.3 
Bimmen (km 865) 1996 - 2003, 2008 1.2 - 6.6 % < LOQ (< 3 - < 17) < LOQ (< 3 - < 17) - < LOQ (< 3) 

Elbe Prossen (km 13) 1996 - 2003, 2008 1.4 - 2.7 % < LOQ (< 8 - < 15) < LOQ (< 8 - < 15) - < LOQ (< 11) 
Zehren (km 96) 1996 - 2003, 2008 1.2 - 2.3 % < LOQ (< 9 - < 17) < LOQ (< 9 - < 17) - < LOQ (< 11) 
Barby (km 296) 1996 - 2003, 2008 1.2 - 2.9 % < LOQ (< 7 - < 16) < LOQ (< 7 - < 16) - < LOQ (< 8) 
Cumlosen (km 470) 1996 - 2003, 2008 1.6 - 4.6 % < LOQ (< 4 - < 11) < LOQ (< 4 - < 11) - < LOQ (< 5) 
Blankenese (km 634) 1996 - 2003, 2008 2.8 - 6.1 % < LOQ (< 4) - 5.3 < LOQ (< 4)d - 5.3 

Saale Wettin 1995 - 2003, 2008 1.8 - 7.3 % < LOQ (< 3) - 36.7 9.5 10.7 5.7 
Mulde Dessau 1995 - 2003, 2008 1.3 - 2.7 % < LOQ (< 2) - 20.9 < LOQ (< 9)d - < LOQ (<8) 
Danube Ulm (km 2593) 2002 - 2003, 2008 2.5 - 8.7 % <LOQ (< 2 - < 8) <LOQ (< 2 - < 8) - < LOQ (< 2) 

Kelheim (km 2404) 2002 - 2003, 2008 3.5 - 6.0 % <LOQ (< 3 - < 6) <LOQ (< 3 - < 6) - < LOQ (< 3) 
Jochenstein (km 
2210) 

2002 - 2003, 2008 3.1 - 8.1 % <LOQ (< 3 - < 6) <LOQ (< 3 - < 6) - < LOQ (< 3) 

Lake Belaub,c  1997 - 2003 0.4 - 1.9 % <LOQ (< 15 - < 50) <LOQ (< 15 - < 50) - - 
a, no TCS analysis for samples from the period 2004 - 2007; b, sampling only every second year; c, biased by low lipid contents of 
fish; d, only one value above the LOQ. 
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Table S2:  Concentrations (ng g-1 wet weight, ww) of triclosan in muscle tissue of bream (Abramis brama) from sampling sites in 
German rivers and Lake Belau. 

River Sampling site Sampling perioda Range 
ng g-1 ww 

Mean 
ng g-1 ww 

SD 
ng g-1 ww 

year 2008 value 
ng g-1 ww 

Saar Güdingen (km 90) 1994 - 2003, 2008 0.36 - 0.89 0.65 0.17 0.52 
Rehlingen (km 54) 1994 - 2003, 2008 0.20 - 3.40 0.77 1.00 0.47 

Rhine Weil (km 174) 1996 - 2003, 2008 0.24 - 0.66 0.41 0.14 0.42 
Iffezheim (km 334) 1996 - 2003, 2008 < LOQ (<0.2) - 0.42 0.22 0.13 < LOQ (<0.2) 
Koblenz (km 590) 1996 - 2003, 2008 < LOQ (<0.2) - 0.24 < LOQ(<0.2)c  - 0.24 
Bimmen (km 865) 1996 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 

Elbe Prossen (km 13) 1996 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 
Zehren (km 96) 1996 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 
Barby (km 296) 1996 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 
Cumlosen (km 470) 1996 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 
Blankenese (km 634) 1996 - 2003, 2008 < LOQ (<0.2) - 0.25 < LOQ(<0.2)c  - 0.25 

Saale Wettin 1995 - 2003, 2008 < LOQ (<0.2) - 0.67 0.32 0.24 0.25 
Mulde Dessau 1995 - 2003, 2008 < LOQ (<0.2) - 0.38 < LOQ(<0.2)c  - < LOQ (<0.2) 
Danube Ulm (km 2593) 2002 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 

Kelheim (km 2404) 2002 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 
Jochenstein (km 2210) 2002 - 2003, 2008 < LOQ (<0.2) < LOQ (<0.2) - < LOQ (<0.2) 

Lake 
Belaub 

 1997 - 2003b < LOQ (<0.2) < LOQ (<0.2) - - 

a: no TCS analysis for samples from the period 2004 - 2007; b: sampling only every second year; c: only one value above LOQ. 
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Table S3:  Concentrations (ng g-1 lipid weight, lw) of methyl-triclosan in muscle tissue of bream (Abramis brama) from sampling 
sites in German rivers and Lake Belau.  

River Sampling site Sampling 
perioda 

Lipid 
content 

Range 
ng g-1 lw 

Mean 
ng g-1 lw 

SD 
ng g-1 lw 

Last year’s 
value 

ng g-1 lw 
Saar Güdingen (km 54) 1994 - 2008 3.4 - 5.5 % 194 - 583 378 126 441 

Rehlingen (km 91) 1994 - 2008 1.9 - 6.1 % 171 - 561 361 121 449 
Rhine Weil (km 174) 1996 - 2008 5.6 - 8.3 % 57.0 - 186 94.1 34.9 66.4 

Iffezheim (km 334) 1996 - 2008 3.5 - 7.5 % 89.9 - 262 165 57 89.9 
Koblenz (km 590) 1996 - 2008 1.6 - 7.3 % 122 - 350 216 61 122 
Bimmen (km 865) 1996 - 2008 1.2 - 6.6 % 87.3 - 319 212 77 231 

Elbe Prossen (km 13) 1996 - 2008 1.4 - 2.7 % 68.1 - 184 110 35 119 
Zehren (km 93) 1996 - 2008 1.2 - 2.3 % 90.7 - 244 187 46 207 
Barby (km 296) 1996 - 2008 1.2 - 2.9 % 102 - 229 171 40 102 
Cumlosen (km 470) 1996 - 2008 1.6 - 4.6 % 48.0 - 132 95.8 25.7 48 
Blankenese (km 632) 1996 - 2008 2.8 - 6.1 % 55.2 - 107 80.4 17.0 55 

Saale Wettin 1995 - 2008 1.8 - 7.3 % 65.6 - 1010 417 277 131 
Mulde Dessau 1995 - 2008 1.3 - 2.7 % 93.5 - 223 167 40 93 
Danube Ulm (km 2593) 2002 - 2008 2.5 - 8.7 % 51.9 - 110 74.5 25.3 55.3 

Kelheim (km 2404) 2002 - 2008 3.5 - 6.0 % 48.3 - 121 70.8 23.9 56.9 
Jochenstein (km 2210) 2002 - 2008 3.1 - 8.1 % 47.1 - 110 74.3 23.3 57.0 

Lake 
Belaua 

 1997 - 2007a 0.4 - 1.9 % < LOQ (13-63) < LOQ (13-63) - < LOQ (<13) 

a: sampling only every second year 
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Table S4:  Concentrations (ng g-1 wet weight, ww) of methyl-triclosan in muscle tissue of bream (Abramis brama) from sampling 
sites in German rivers and Lake Belau. 

River Sampling site Sampling period Range 
ng g-1 ww 

Mean 
ng g-1 ww 

SD 
ng g-1 ww 

year 2008 value 
ng g-1 ww 

Saar Güdingen (km 90) 1994 - 2008 8.0 - 26.1 16.2 5.0 17.2 
Rehlingen (km 54) 1994 - 2008 3.8 - 27.1 15.8 7.8 18.0 

Rhine Weil (km 174) 1996 - 2008 3.2 - 14.9 6.5 3.1 4.6 
Iffezheim (km 334) 1996 - 2008 3.6 - 12.2 9.0 2.7 6.8 
Koblenz (km 590) 1996 - 2008 3.1 - 17.2 7.8 4.0 8.9 
Bimmen (km 865) 1996 - 2008 1.0 - 21.1 8.8 6.0 14.1 

Elbe Prossen (km 13) 1996 - 2008 1.1 - 4.2 2.3 1.0 2.1 
Zehren (km 96) 1996 - 2008 1.1 - 4.0 3.0 1.1 3.8 
Barby (km 296) 1996 - 2008 2.4 - 6.1 3.9 1.3 2.4 
Cumlosen (km 470) 1996 - 2008 1.6 - 4.7 2.6 1.0 2.1 
Blankenese (km 634) 1996 - 2008 1.8 - 5.9 3.8 1.3 2.6 

Saale Wettin 1995 - 2008 1.7 - 32.6 17.7 10.3 5.9 
Mulde Dessau 1995 - 2008 1.6 - 4.6 3.3 1.1 2.5 
Danube Ulm (km 2593) 2002 - 2008 2.3 - 4.8 3.2 1.0 4.8 

Kelheim (km 2404) 2002 - 2008 2.2 - 4.5 3.2 0.8 3.4 
Jochenstein (km 2210) 2002 - 2008 3.4 - 5.7 4.4 0.8 4.6 

Lake 
Belaua 

 1997 - 2003a < LOQ (0.25) < LOQ (0.25) - < LOQ (< 0.25) 

a: sampling only every second year 
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Table S5:  MTCS effect concentrations calculated by different QSAR models 

(for non-polar, non-specific toxic compounds). References are listed below. 

species test 
duration 

parameter end-
point 

concentra-
tion µg L-1 

 Model 

Poecilia reticulata 7 d mortality LC50 639 Könemann, 
1981 

Pimephales 
promelas 

96 h mortality LC50 511 Nendza and 
Russom, 
1991 

several fish 28 d mortality NOEC 38.4 Van Leeuwen 
et al., 1990 

Daphnia magna 48 h immobili-
zation 

EC50 178 Clements, 
1996 

Daphnia magna 16 d reproductio
n 

NOEC 14.7 Verhaar et al., 
1995 

Selenastrum 
capricornutum 

72 h growth EC50 1450 Clements, 
1996 

Chlorella vulgaris 72 h growth EC50 157 Clements, 
1996 

 

References:  

Clements, R.G. (Ed.), 1996. Estimating Toxicity of Industrial Chemicals to Aquatic Organisms 

Using Structure-Activity Relationships. Report of Environmental Effects Branch, Health and 

Environmental Review Division. Office of Pollution Prevention and Toxics, U.S. Environmental 

Protection Agency. Washington, DC, 1996 

Könemann, H. (1981): Quantitative Structure-Activity Relationships in Fish Toxicity Studies. Part 

1: Relationship for 50 industrial pollutants. Toxicol. 19, 209-221 

Nendza, M., Russom, C., 1991. QSAR Modelling of the ERL-D Fathead Minnow Acute Toxicity 

Database. Xenobiotica 21, 147-170 

Van Leeuwen, C.J., Adema, D.M.M., Hermens, J., 1990. Quantitative Structure-Activity 

Relationship for Fish Early Life Stage Toxicity. Aquat. Toxicol. 13, 321-334 

Verhaar, H.J.M, Mulder, W., Hermens, J.L.M., 1995. QSARs for ecotoxicity. In: Overview of 

Structure-Activity Relationships for Environmental Endpoints. Hermens, J.L.M. (Ed). Report of 

the EU-DG-XII Project „QSAR for Predicting Fate and Effects of Chemicals in the Environment”, 

1995. Contract no. EV5V-CT92-0211 
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Typical chromatograms from SPM analysis 

RT: 0.00 - 61.21
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Figure S1:  MTCS spiked sample of the annual SPM sample from Rehlingen 2006. The extracted ion traces 302 and 304 are 
shown. The peaks at 26.59 and 27.60 min are Fluoranthene and Pyrene.  
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RT: 0.00 - 61.19
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Figure S2:  TCS-D3 spiked sample of the annual SPM sample from Wettin 2006. The extracted ion traces 345 and 347 are shown.  
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Figure S3:  Methyl-Triclosan in muscle tissue of bream from the ESB sampling sites in the Danube. Concentrations for pooled 
annual samples are given as ng g-1 lipid weight. Triclosan concentrations were always < LOQ and are not shown (not 
analyzed in the period 2004 - 2007).  
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Figure S4:  Methyl-Triclosan in ten individual muscle tissue samples of bream from the ESB 

sampling sites Saar / Güdingen and Rhine / Weil. Concentrations for individual 

samples from 2007 are given as ng g-1 wet weight.  
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Calculation of MTCS pore water concentrations from MTCS SPM concentrations  

For this calculation the partition coefficient organic carbon-water Koc is required. The value for 

MTCS was estimated with the EPI Suite software (EPA, 2007):  

Input  

SMILES code of MTCS structure: O(c1ccc(CL)cc1CL)c2c(cc(cc2)CL)OC 

Output 

MOLECULAR FORMULA: C13 H9 CL3 O2  

MOLECULAR WEIGHT: 303.57 

Soil Adsorption Coefficient (KOCWIN v2.00): 

Koc:  1.166E+004  L kg-1 (MCI method), Log Koc:  4.067       (MCI method) 

Koc:  1.171E+004  L kg-1 (Kow method), Log Koc:  4.069       (Kow method) 

For the further calculations 1.17 * 104 = 11700 L kg-1 was applied as Koc for MTCS.  

 

From the measured concentrations of MTCS in SPM (suspended particulate matter) pore water 

concentrations were estimated from the partitioning of MTCS between solids and water. This 

approach is described in the guidance of the risk assessment of chemicals within the framework of 

the European REACH Directive (ECHA, 2010).  

Calculation according to ECHA (2010): 

The total SPM-water partitioning coefficient Kspm-water [kg L-1] is defined as:  

Kspm-water = Ctotal_spm / Cporewater_spm      

with:  

Cporewater_spm concentration of chemical in pore water [mg L-1] 

Ctotal_spm concentration of chemical in total SPM [mg kg-1 wet weight]  

According to ECHA (2010) the Kspm-water [L kg-1] is calculated as:  

Kspm-water = Fwater_spm + Fsolid * Kp * RHOsolid  

with: 
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Fwater_spm volume fraction water in SPM (default 0.9 [L kg-1]) 

Fsolid volume fraction of solids in SPM (default 0.1 [L kg-1]) 

Kp partition coefficient solid-water in suspended matter [L kg-1]  

RHOsolid density of the solid phase (default 2.5 [kg L-1]) 

The Kp [L kg-1] is calculated with the following formula: 

Kp = Foc * Koc    

with: 

Foc weight fraction of organic carbon in SPM (default 0.1 [kg kg-1]) 

Koc partition coefficient organic carbon-water [L kg-1] 

The calculated Kspm-water for MTCS when applying default values is 293 [L kg-1]. For the actual SPM 

characteristics (Foc 0.027 - 0.082 %; Fwater_spm 0.72 - 0. 87 L kg-1) the calculated Kspm-water is in the 

range 202 - 384 [L kg-1]. 

Finally, the pore water concentration [mg L-1] is calculated applying the transformed relation: 

Cporewater_spm  =  Ctotal_spm  /  Kspm-water   

For convenience, Ctotal_spm are expressed as [µg kg-1 wet weight]. Therefore, the resulting 

Cporewater_spm are expressed as [µg L-1]. 

The resulting range of MTCS pore water concentrations for the measured MTCS SPM 

concentrations (0.6 - 4.5 mg kg-1 dry weight corresponding to 0.1 - 1.2 mg kg-1 wet weight) is 

< 0.001 - 0.006 µg L-1.  

 
References: 
ECHA, 2010. Guidance on information requirements and chemical safety assessment. Chapter 
R.16: Environmental Exposure Estimation (Version 2). European Chemicals Agency (ECHA). 
Helsinki, Finland, May 2010 
http://www.echa.europa.eu/documents/10162/13632/information_requirements_r16_en.pdf 
(accessed December 2012) 

EPA, 2008. EPI Suite, version 4.00. U.S. Environmental Protection Agency (EPA). Current version: 
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