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Xylitol is a sugar alcohol with unique pharmacological properties.  It can prevent tooth decay, ear infection in children, and it is metabolized independent of insulin and therefore suitable for diabetics. The use of xylitol over other artificial sweeteners is attractive because it is a naturally occurring five-carbon sugar and lower in calories than sucrose. We investigated the effects of various conditions on xylitol production by C. tropicalis on a one-liter scale.  The fermentation was conducted in specially-designed one-liter biofermention vessels (BioStatQ) containing 700 mL of defined production medium (xylose, yeast extract, and inorganic salts).  Three environmental parameters were investigated independently to evaluate their effects on xylitol production; dissolved oxygen concentration, initial xylose concentration, and pH.  Figure 1. shows the rate at which xylitol is produced compared to cell growth, which was measured as concentration using a spectrophotometer (Spectronic, Milton Roy).  A Liquid chromatograph equipped with an evaporative light scattering detector (Shimadzu Scientific, Columbia MD) was used to determine xylitol concentration.  In this poster, we will present the effects of the environmental parameters on xylitol yield and productivity.  
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Figure 1. Comparison of cell mass in absorbance units and xylitol yield as concentration in fermentation medium versus time.

The first parameter we considered was the dissolved oxygen content of the fermentation medium.  The dissolved oxygen percentage (pO2) was monitored and controlled by the bioreactor's DCU3 automated system, which responded to pO2 levels above or below the set point concentration by changing the agitation rate, thereby appropriately increasing or decreasing the aeration.  The oxygen levels were varied in individual trials between 2 and 5%.  Based on the chromatograph data, about 3% O2 in the fermentation medium resulted in the greatest xylitol yield.
Next we examined the effects of the initial xylose concentration on yield and productivity.  C. tropicalis utilizes xylose as a carbon source and in the process it is reduced to our desired product, xylitol.  The initial xylose concentration which appears to be the optimum was 60 g/L; however, this concentration was used when other parameters were being varied, therefore this result is attributed to the fact that the greatest number of trials were conducted at this concentration.
The pH was varied from 4 to 6 in an attempt to determine the optimum setting for C. tropicalis.  Unfortunately, contamination resulted in insufficient data for this parameter. 
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