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Why are we still using petroleum and palm oil derived surfactants for personal care and cleaning 

applications when more sustainable biobased surfactants are available? Because of the latter’s high 

production costs. Hitherto, the production efficiencies of fermentation processes for biosurfactants are 

often insufficient to be economically viable, which is mainly due to the lack of knowledge about the 

complex interactions between multiple parameters in (industrial) bioreactors and biosynthetic 

pathways. In this study, we aim at reducing the production costs for innovative bolaform sophorolipids 

(BLSL), produced with the yeast Starmerella bombicola ΔsbleΔat. An interdisciplinary polar 

metabolomics and lipidomics driven strategy was set up to gain insight in bolaform sophorolipid 

biosynthesis and to substantiate an industrial biosurfactant production process with high volumetric 

productivity. 

A novel continuous retentostat bioprocess set-up was investigated. It resulted in a volumetric 

productivity of 0.63 g∙L-1∙h-1, a 186.36% increase in comparison to previous reports . Unfortunately, 

this high productivity could not be maintained for more than 543h and the reason for the drop in 

productivity was investigated by performing a multi-omics study. Whole genome sequencing and 

subsequent variant analysis discovered no evidence for genomic variations for up to 1306h of 

retentostat cultivation. To reduce confounding factors, a second independent set-up was performed 

Hereby, The stirring rate was increased excessively in a fed-batch process and  resulted in a 

permanent loss of BLSL production compared to a control fed-batch process. 

Untargeted polar metabolomics and lipidomics analyses were subsequently performed on bioreactor 

broth samples of abovementioned experimental set-ups, in order to define metabolites that are 

associated with either high or low BLSL productivity.Untargeted fingerprints upon polar metabolomics 

and lipidomics analyses rendered 22,897 and 21,962 components, respectively. Subsequently, 

principal component analysis (PCA) and supervised orthogonal partial least squares discriminant 

analysis (OPLS-DA) were performed. These analyses revealed 139 and 44 discriminating components 

in the polar metabolomics and lipidomics dataset, respectively.  

These components are linked to BLSL productivity and therefore subsequent identification and 

pathway mapping will allow the development of rational strategies for metabolic- and/or process 

engineering and, in the end, to achieve an economically viable (continuous) production process. 


