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Fig. A1.  The mean (n = 10) 1H NMR spectra of Eisenia fetida control (unexposed) earthworm D2O buffer extracts 

compared to earthworms exposed to 10, 50 and 100 µg cm–2 naphthalene.  HOD/H2O is labelled with an asterisk. 

Selected signals from several major metabolites and the internal standard (DSS) are libelled. Leu, leucine; Val, valine; 

Ala, alanine; Arg, arginine; Lys, lysine; Tyr, tyrosine; and Phe, phenylalanine.
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Fig. A2.  The mean (n = 10) 1H NMR spectra of E. fetida control (unexposed) earthworm D2O buffer extracts 

compared to earthworms exposed to 10, 50 and 100 µg cm-2 phenanthrene.  HOD/H2O is labelled with an asterisk. 

Selected signals from several major metabolites and the internal standard (DSS) are labelled.  Two of the ten 

earthworms exposed to 100 µg cm–2 phenanthrene did not survive exposure and their data were not used in calculating 

the average 1H NMR spectrum.  Leu, leucine; Val, valine; Ala, alanine; Arg, arginine; Lys, lysine; Tyr, tyrosine; and 

Phe, phenylalanine. 
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Fig. A3.  The mean (n = 10) 1H NMR spectra of E. fetida control (unexposed) earthworm D2O buffer extracts 

compared to earthworms exposed to 10, 50 and 100 µg cm–2 pyrene.  HOD/H2O is labelled with an asterisk. Selected 

signals from several major metabolites and the internal standard (DSS) are labelled. Leu, leucine; Val, valine; Ala, 

alanine; Arg, arginine; Lys, lysine; Tyr, tyrosine; and Phe, phenylalanine. 
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Fig. A4.  PLS-DA T-scores of the integrated 1H NMR spectra (0.50–10.00 ppm) for E. fetida control earthworms ( ) 

and earthworms exposed to naphthalene, phenanthrene and pyrene ( ) at concentrations of 10, 50 and 100 μg cm–2.  

Two of the ten earthworms exposed to 100 μg cm–2 phenanthrene did not survive exposure and their data were not used 

in calculations. 
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Figure A5:  PCA scores plots of the low-field region (0.50–3.10 ppm) of the integrated 1H NMR for E. fetida control 

earthworms ( ) and earthworms exposed to naphthalene, phenanthrene and pyrene ( ) at concentrations of 10, 50 and 

100 μg cm–2.  Two of the ten earthworms exposed to 100 μg cm–2 phenanthrene did not survive exposure and their data 

were not used in calculations 

PC1 (82.71% variance)

PC
2 

(1
0.

35
%

 v
ar

ia
nc

e)

-0.20

-0.10

0.00

0.10

0.20

-0.25 0.00 0.25
PC1 (82.71% variance)

PC
2 

(1
0.

35
%

 v
ar

ia
nc

e)

-0.20

-0.10

0.00

0.10

0.20

-0.25 0.00 0.25
PC1 (67.36% variance)

PC
2 

(2
1.

66
%

 v
ar

ia
nc

e)

-0.20

-0.10

0.00

0.10

0.20

-0.25 0.00 0.25
PC1 (67.36% variance)

PC
2 

(2
1.

66
%

 v
ar

ia
nc

e)

-0.20

-0.10

0.00

0.10

0.20

-0.25 0.00 0.25
PC1 (84.57% variance)

P
C

2 
(9

.3
3%

 v
ar

ia
nc

e)

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

-0.50 -0.25 0.00 0.25 0.50
PC1 (84.57% variance)

P
C

2 
(9

.3
3%

 v
ar

ia
nc

e)

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

-0.50 -0.25 0.00 0.25 0.50

PC1 (73.31% variance)

P
C

2 
(1

6.
75

%
 v

ar
ia

nc
e)

-0.20

-0.10

0.00

0.10

0.20

-0.25 0.00 0.25
PC1 (73.31% variance)

P
C

2 
(1

6.
75

%
 v

ar
ia

nc
e)

-0.20

-0.10

0.00

0.10

0.20

-0.25 0.00 0.25
PC1 (72.20% variance)

P
C

2 
(1

8.
28

%
 v

ar
ia

nc
e)

-0.20

-0.10

0.00

0.10

0.20

-0.50 -0.25 0.00 0.25 0.50
PC1 (72.20% variance)

P
C

2 
(1

8.
28

%
 v

ar
ia

nc
e)

-0.20

-0.10

0.00

0.10

0.20

-0.50 -0.25 0.00 0.25 0.50
PC1 (74.79% variance)

P
C

2 
(1

5.
35

%
 v

ar
ia

nc
e)

-0.20

-0.10

0.00

0.10

0.20

-0.30-0.20-0.10 0.00 0.10 0.20 0.30
PC1 (74.79% variance)

P
C

2 
(1

5.
35

%
 v

ar
ia

nc
e)

-0.20

-0.10

0.00

0.10

0.20

-0.30-0.20-0.10 0.00 0.10 0.20 0.30

PC1 (77.39% variance)

P
C

2 
(1

6.
00

%
 v

ar
ia

nc
e)

-0.10

0.00

0.10

0.20

-0.50 -0.25 0.00 0.25 0.50
PC1 (77.39% variance)

P
C

2 
(1

6.
00

%
 v

ar
ia

nc
e)

-0.10

0.00

0.10

0.20

-0.50 -0.25 0.00 0.25 0.50
PC1 (83.19% variance)

PC
2 

(9
.6

7%
 v

ar
ia

nc
e)

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

-0.25 0.00 0.25
PC1 (83.19% variance)

PC
2 

(9
.6

7%
 v

ar
ia

nc
e)

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

-0.25 0.00 0.25
PC1 (82.89% variance)

PC
2 

(9
.8

9%
 v

ar
ia

nc
e)

-0.10

0.00

0.10

-0.25 0.00 0.25
PC1 (82.89% variance)

PC
2 

(9
.8

9%
 v

ar
ia

nc
e)

-0.10

0.00

0.10

-0.25 0.00 0.25



 
©CSIRO 2009           Environ. Chem. 2009, 6, 432–440. doi:10.1071/EN09054_AC 
 

7 
 

 

Naphthalene 
                      10 µg cm-2                                  50 µg cm-2                                   100 µg cm-2 
 
 
 
 
 
 
 
 
 
 
 
 
Phenanthrene   
                      10 µg cm-2                                  50 µg cm-2                                   100 µg cm-2 
   
 
 
 
 
 
 
 
 
 
 
Pyrene 
                        10 µg cm-2                                  50 µg cm-2                                   100 µg cm-2 
   
 

 

 

 

 

Fig. A6.  PLS-DA T-scores of the low-field region (0.50–3.10 ppm) of integrated 1H NMR spectra for E. fetida control 

earthworms ( ) and earthworms exposed to naphthalene, phenanthrene and pyrene ( ) at concentrations of 10, 50 and 

100 μg cm–2.  Two of the ten earthworms exposed to 100 μg cm–2 phenanthrene did not survive exposure and their data 

were not used in calculations. 
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