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   Superabsorbent Polymers (SAP) has been mainly used for hygiene applications such 

as disposable diapers, sanitary napkins. Global demand for SAP reached over 2.5 

million tons. At present, polyacrylic acid and its derivatives have been mainly used as 

SAP, but they are produced from petroleum-derived isopropylene and need to be 

replaced by plant-based materials from the viewpoint of carbon dioxide reduction. 

   In this project, Green Earth Institute Co.ltd carries out the production of bio-based 

aspartic acid by fermentation and DIC corporation polymerizes it, producing alternative 

superabsorbent polymer, polyaspartic acid. Currently, aspartic acid is industrially 

produced from petroleum-derived fumaric acid and it would be the world-first green 

aspartate if the fermentation process become industrialized. Furthermore, polyaspartic 

acid is a biodegradable, environmental-friendly product whereas polyacrylic acid is 

non-biodegradable. 

   Green Earth Institute has developed fermentation process of aspartic acid using 

Corynebacterium glutamicum. The main purpose of the project is to improve the 

bacterial performance to the level, which enables industrial production, and to perform 

the scale-up experiments with the aim of commercial production. As the project 

achievement, the production performance with yield of 0.50 g/g, the concentration of 

40 g/L, the reaction time of 72h and purification yield of 0.8 g/g at the beginning of the 

project has been improved to that with yield of 0.90 g/g, the concentration of 50 g/L, the 

reaction time of 48h and purification yield of 0.9 g/g. We also succeeded in a scale-up 

experiment from a 10L Jar to a 90L fermentor.  

   DIC corporation succeeded in developing polyaspartate production process, using 

either bio-based aspartate produced by Green Earth Institute or petroleum-derived 

industrial aspartate. Molecular weights of both products were 60,000~80,000 and there 

were no significant differences between them. Both products absorbed ~200 times as 

much water as their own weight, whereas polyacrylic acid extracted from disposable 

diapers absorbed ~300 times as much water as their own weight. 
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