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Abstract 

Different inhibitors have been reported to cause negative impacts on fermentation performance of ethanologenic 
yeasts. Immobilization of yeast cells on/in carriers could improve their metabolic activities in the inhibitor-
containing media. This study aimed to determine the influence of the inhibitors on the growth and ethanol 
production of immobilized cells to clarify their impact level on the yeast fermentation performance. 

In this study, the effects of the combination of acetic acid, 5-hydroxymethylfurfural (HMF) and ferulic acid on 
ethanol fermentation of immobilized Kluyveromyces marxianus in calcium alginate gel were examined. The 
3-level full factorial design was used to investigate the influence of these compounds on maximal cell density, 
glucose consumption rate, and ethanol concentration obtained in the fermentation broth. The concentration 
range of these compounds was selected based on their levels in the liquid fraction from lignocellulosic feedstock 
pretreatment and their toxicity. 

According to the applied model, the presence of acetic acid, 5-hydroxymethylfurfural (HMF) and ferulic acid in 
the medium strongly inhibited yeast growth and ethanol production. HMF and ferulic acid had a greater negative 
effect on glucose consumption rate, cell density, and ethanol concentration than acetic acid. However, thanks to 
the protective effect of Ca-alginate beads, immobilized K. marxianus was still able to grow and produce ethanol in 
the fermentation medium containing inhibitors with a concentration of 4g/L of acetic acid, 2g/L of HMF and 0.4 
g/L of ferulic acid. 

In conclusion, immobilization in Ca-alginate beads helped the yeast overcome the negative effects of inhibitors. 
The immobilized K. marxianus has a great potential for application in ethanol fermentation using the inhibitor-
containing medium derived from plant lignocellulosic material. 
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