
Tasmanian Investigation 
What is the source of biological toxin? 

 
Biological toxins are notouriously difficult and expensive to investigate.  Prior to 
entering an expensive and probably inconclusive investigation another question was 
asked.  Is it toxic to human cells?  If yes then the expense is warrented. 
 
Toxicity to human cells does not mean that it is toxic to humans (because humans 
have other barriers like stomach bacteria, enzymes and acids) but it does mean it 
might be. 
 

Are the toxins toxic to human cell lines? 
 
Investigating Laboratory(s) 
Chemical Safety and Applied Toxicology Laboratories, University of New South 
Wales (UNSW) 
 
Sample Provided to the UNSW 
A 2ml toxic methanol fraction (covering the 75% to 100% methanol soluble toxins) 
containing 2.5 toxic units (can be diluted by a factor of 2.5 and produce 50% 
mortality) when tested on Cladocerans. 
 
Method 
Toxins in 2ml of methanol were Added Back to sterile water to make up the original 
concentration. Liver cells, lung cells and skin cells were then exposed to a range of 
dilutions of the toxins for 24 hours.  Cell mortality was then assessed.  Each cell line 
was repeated three times providing a total of nine dilution curves. 
 
Results 
The toxins killed all cell lines within the 24 hour period.  Indeed, initial results at three 
hours exposure indicated rapid toxicity to liver cells.  Liver cells were more sensitive 
than Cladocerans.  Skin cells correlated closely with the level of toxicity observed in 
Cladocerans.  By comparison, lung cells were the least sensitive cell lines. 
 
Conclusions 
The expense of looking for the source of biological toxin is warrented. 
 
 

Does the toxin occur naturally in undisturbed areas? 
 
A skimmer box was placed directly downstream of a natural Eucalypt Forest in St 
Mary’s for 24 hours to allow accumulation of surface waters.  Surface foam was 
submitted to Ecotox Services for immediate testing. 
 
Method 
Cladocerans were exposed to concentrated surface sample for 48 hours. 
 
Results 
No toxicity was observed. 
 
Conclusions 
The toxins are not present, at sufficient concentrations to be toxic, in surface water 
concentrates from undisturbed areas. 
 
 



Is there a known cyanobacterial toxin present? 
 
Investigating Laboratory(s) 
Australian Water Quality Centre, a business unit of SA Water 
 
Sample submitted to SA Water 
2 ml methanol fraction containing approximately 2.5 toxic units confirmed using 
Cladocerans. 
 
Method 
Methanol sample analysed using HPLC with detection by Photo Diode Array and 
Mass Spectrometry. 
 
Results 
The sample did not contain any microcystin or nodularin. Other compounds were 
present but were not able to be identified using this method. 
 
Conclusions 
The methanol soluble toxin is not of blue green algal origin. 
 
 

Is the toxin a protein? 
 
Investigating Laboratory(s) 
Australian Proteome Analysis Facility, Macquarie University, Sydney. 
 
Sample submitted to Macquarie University 
The methanol extract submitted for amino acid analysis (six weeks prior) was used 
for protein identification. 
 
Method 
SDS-PAGE gel and stain for protein. 
 
Results 
No proteins identified. Sample may be too old. 
 
Conclusions 
No protein present in this sample, but the age of the sample may be a factor (six 
weeks old).  Fresh sample to be submitted. 
 
 

Are the soils toxic? 
 
This was testing the hypothesis that fungi or bacteria may be the source of the toxin 
releasing toxins to the soils and pore water. 
 
Investigating Laboratory(s) 
Ecotox Services Australia and Advance Analytical Services Australia. 
 
Sample submitted to Laboratories 
Soil samples were submitted to Ecotox Services Australia which were then sub-
sampled for analysis by the two laboratories. 
 
 
 



Method 
Amphipods were used as the test organism to determine if the soils were leaching 
toxins.  Soils were also analysed for Simazine and its metabolites, Atrazine and its 
metabolites and for ten synthetic pyrethroids. 
 
Results 
Simazine and its metabolites were identified in soil from the Plantation. Metabolites of 
Atrazine were identified at all the locations.  Despite the presence of contaminants 
the soils were not toxic to the test organism. 
 
Conclusions 
Soil samples were not toxic to amphipods, indicating that no biological or man-made 
toxins were present in sufficient quantities to be toxic. 
 
 

Is the toxin a protein? 
 
Investigating Laboratory(s) 
Australian Proteome Analysis Facility, Macquarie University, Sydney. 
 
Sample submitted to Macquarie University 
The methanol extract submitted for amino acid analysis was used for protein 
identification.  The extract contains 2.5 toxic units as determined from Cladoceran 
tests. 
 
Method 
SDS-PAGE gel and stain for protein. 
 
Results 
No proteins identified. 
 
Conclusions 
No protein present in this sample. 
 
 

Are the soils toxic? 
 
Re-checking the bacteria, fungus hypothesis. 
 
Investigating Laboratory(s) 
Ecotox Services Australia and Advance Analytical Services Australia. 
 
Sample submitted to Laboratories 
Surface soil samples were submitted to Ecotox Services Australia which were then 
sub-sampled for analysis by the two laboratories. 
 
Method 
Amphipods were used as the test organism to determine if the soils were leaching 
toxins.  Soils were also analysed for Simazine and its metabolites, Atrazine and its 
metabolites, and for trace elements and other triazines. 
 
Results 
Simazine and its metabolites as well as Atrazine were identified in soil from the 
Plantation. Despite the presence of contaminants, the soils were not toxic to the test 
organism. 



 
Conclusions 
Soil samples were not toxic to amphipods indicating that no biological or man made 
toxin was present in sufficient quantities to be toxic. 
 
 

Do the E. nitens leaves contain toxins with similar characteristics to the water 
contaminant? 

 
Investigating Laboratory(s) 
Ecotox Services Australia 
 
Method 
Leaf samples were crushed under liquid nitrogen to extract cellular contents.  The 
contents were then checked to see if methanol extractable toxins were present and a 
dilution curve was run.  Test organisms were Cladocerans. 
 
Results 
Methanol soluble toxins were present in the 70% to 100% range.  These toxins were 
not PBO synergists.  Leaf extract equivalent to 1 gram of leaf contained more than 
100 toxic units (the limit of the dilution). 
 
The 70% elution lost toxicity through time. 
 
Conclusions 
These initial results appear to be consistent with the characteristics of the toxins 
isolated in the TIE. 
 
 

Do the leaves contain promoters, bacterial toxins or terminators commonly used in 
Genetic Modification? 

 
Investigating Laboratory(s) 
Genetic ID, Iowa, USA 
 
Method 
Leaf samples were sent to Iowa for extraction. 
 
Results 
No commonly used promoters, terminators or bacterial toxins were identified.  
 
Conclusions 
No evidence that these trees have been genetically modified.  It is not clear what 
genetically superior or similar terms used in the PDS’s means. 
 
 

Do the leaves contain toxins with similar characteristics to the water contaminant? 
 
Investigating Laboratory(s) 
Ecotox Services Australia 
Australian Proteome Analysis Facility 
 
Method 
Leaf samples were crushed under liquid nitrogen to extract cellular contents.  The 
contents were then checked to see if methanol extractable toxins were present and a 



dilution curve was run.  Test organisms were Cladocerans.  Methanol extracted 
toxins were submitted for HPLC and further analysis.  The fractions isolated by the 
HPLC process were the submitted by Australian Proteome Facility back to Ecotox to 
identify which fractions contained toxin. 
 
Results 
In all, the leaf contained at least 13 toxins in the 80% methanol to 100% methanol 
fractions. Two of these were at the relatively water soluble (i.e. 80%) end of the 
range and 11 were at the more methanol soluble (i.e. 100%) end of the range.  The 
most toxic of the methanol fractions was resubmitted for amino acid analysis and 
further testing.  Amino acid analysis indicated a range of amino acids were present, 
however, further analysis using Mass Spectrometry could not identify what this toxin 
was. 
 
Conclusions 
These results again appear to be consistent with the characteristics identified in the 
TIE. 
 
 
Do correlations exist between the amino acids isolated from toxic methanol fractions 

extracted from both the water and the leaves? 
 
Method 
An XY scatter plot of the hydrophilic amino acids identified in the leaf and water 
samples were plotted using Excel and a linear correlation was run. The same was 
done for the hydrophobic amino acids. 
 
Results 
A good correlation was found between the amino acid ratios in the leaf and the amino 
acid ratios in the water. This suggests that the trees may be the source of toxins 
observed in the water. 
 
Conclusions 
Good correlations were observed between the amino acid ratios in the toxic methanol 
fraction derived from leaf and the amino acid ratios in the toxic methanol fraction 
derived from the water. 
 
 

Re-check toxic methanol fractions from leaves. 
 
Investigating Laboratory(s) 
Ecotox Services Australia 
 
Method 
Cell contents extracted as previously described and the extracts were put through 
methanol fractionation and a dilution curve as previously described. 
 
Results 
Leaf extract equivalent to 1 gram of leaf tissue contained in excess of 1,000 toxic 
units.  Methanol extracts indicated toxicity in all methanol fractions. Notably, toxicity 
was observed in the 75%, 80%, 85%, 90%, 95% and 100% fractions. 
 
Conclusions 
This third round of leaf toxicity tests indicates that the leaves are toxic and that the 
toxins range over the same fractions observed in raw water samples. 



 
 

Are the toxins observed in the leaves also observed in the contaminated water? 
 
Method 
Toxin was extracted from leaf samples and added back to a control water sample to 
produce water containing approximately five toxic units.  This water was then tested 
for toxicity against a contaminated South George Water sample and against the 
reference St Mary’s sample.  These water samples were analysed using GCMS to 
determine if the organic contamination of the South George sample matched the 
organic contamination added to the control water sample (leaf spike) and if that was 
different to the reference sample from St Mary’s. 
 
Results 
The toxin extracted from the 1 gram of leaf into methanol was slightly less toxic than 
in investigation number 27 with 5 toxic units equivalent to a 2% add back to the 
control water sample. 
 
The St Mary’s reference sample was not toxic.  The control water sample plus 2% 
leaf extract was toxic at approximately 5 toxic units.  The South George sample was 
similarly toxic at approximately 5 toxic units. 
 
GCMS of the samples showed a clear overlay of the St Mary’s organic chemicals and 
the South George organic chemicals for the first part of the scan but a clear 
departure through the second half of the scan with Leaf extract and South George 
water showing clear correlation.  St Mary’s did not have organic chemicals which 
were similar to the Leaf extract. 
 
Conclusion 
The positive and negative GCMS support the hypothesis that the dry weather toxin 
that appears to be permanently present in the George River system originates from 
plantation leaf, plant material. 
 
Status 
These experiment will need to be confirmed and NIWA (New Zealand equivalent of 
CSIRO) has been approached for a quote to do this. 
 
Once this has been confirmed a series of calibration experiments will need to be run 
to determine the significance of these contaminants.  These experiments have only 
demonstrated that contaminated foam is significant to oysters.  The extent of 
contamination of the water column is yet to be determined and it is intended that this 
will be determined under the guidance of NIWA. 
 
 
 
 


