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Figure S1. Green algae Ulva papenfussii collected from the Nha Trang Bay, Khanh Hoa province, Vietnam; (a) green 

algae; (b) powder of Ulva papenfussii. 
 
 
 
 

 
Figure S2. Extraction process of ulvan from the green seaweed U. papenfussii 
 
 
 

 



Data S1: Predicting toxicity using the QSAR method for ulvan 

1. Explanation for the toxicity endpoints used in QSAR modeling: 
 

 96-hr acute fathead minnow toxicity LC50: concentration of the tested compound in solution (mg/L) 
which is lethal to half of exposed fathead minnows in 96 hr.  

 48-hr Daphnia magna LC50: concentration of the test chemical in water in mg/L that is lethal to 50% of 
exposed Daphnia magna after 48 hr 

 48-hr Tetrahymena pyriformis IGC50: concentration of the test chemical in water in mg/L that results in 
50% growth inhibition to Tetrahymena pyriformis after 48 hr 

 Oral rat LD50: amount of chemical in mg/kg body weight that is lethal to 50% of rats after oral ingestion 
 Developmental toxicity: binary indication of whether a chemical can interfere with normal 

development of humans or animals 
 Ames mutagenicity: binary indication of whether a chemical induces revertant colony growth in any 

strain of Salmonella typhimurium. 
 
2. Typical valid model predictions and statistics for A3s structure: 

2.1. Predicted Fathead minnow LC50 (96 hr) 

 

 

  



 

 

 

 

  



 
 

 

2.2. Predicted Daphnia magna LC50 (48 hr)  

 

2.3. Predicted Oral rat LD50 

 



 

 

 

 

 

 

 

 



2.4. Bioconcentration factor 

 

 
 

  
 

 

 

 

 

 



2.5. Predicted Developmental Toxicity 

 

 
 

 

 



 

 

 

 

 



2.6. Predicted Mutagenicity 

 
 

 

 

3. Typical valid model predictions and statistics for B3s structure: 

3.1. Predicted Fathead minnow LC50 (96 hr) 

 

 

3.2. Predicted Daphnia magna LC50 (48 hr)  



 

 

 

 

 



 

 

 

 

 

 

 

3.3. Predicted T. pyriformis IGC50 (48 hr) 

 

 

3.4. Predicted Oral rat LD50 



 

 

3.5. Predicted Bioconcentration factor 

 

 

 

  



 

 

 

 

 

3.6. Developmental Toxicity 

 

 

3.7. Predicted Mutagenicity 



 

 

  

  



  

 

 

 

 

 


