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Flow injection analysis technique for monitoring of xylitol concentrations in biological processes has been developed
using xylitol oxidase (XYQ) immobilized on VA-Epoxy Biosynth carrier. The immobilized XYO cartridge has been
integrated into a FIA system with an oxygen electrode and systematically investigated with regards to the factors which
can affect the activity of the immobilized XYO, such as pH, temperature, salt concentration etc. The activity of the
immobilized XYO increased with the temperature (19.0 - 29.0°C) and sample injection volume (75-250 yL) and molarity
of potassium phosphate buffer (0.1-1 M), but it reached the highest value at pH 8.5. The XYO-FIA system has been
also applied for on-line monitoring of xylitol concentrations in a reactor and showed good operational stability and

agreement with off-line data measured with HPLC.
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Figure 1. Schematic diagram of the XYO-FIA.
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Table 1. Reference operating conditions of the XYO-FIA system

Parameter Values
Carrier flow rate (mL/min) 1.38
pH of the carrier solution 7.0
Sample flow rate (mL/min) 0.236
Sample loop volume (L) 125

Temperature (C) room temperature
Activity of XYO immobilized (U) 16.25 or 22.75
Cyclus time (sec) 390

Recording frequency (Hz) 1.00

Enzyme unit represents the amount of XYO added to the carrier
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Figure 2. Stability and reproducibility of an immobilized XYO at
xylitol concentrations of 0.1 g/l and 0.5 g/L.
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Figure 3. Effects of the pH values of the carrier solution and the
molarities of potassium phosphate buffer on the immobilized XYO.
Potassium phosphate buffer of 0.1 M and pH 7.0 was set to 100%
as a reference value.
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solution on the activity of the immobilized XYO. The peak height of
0.5 g/L xylitol was set to 100% as the reference value, when 0.1 M
potassium phosphate buffer solution was employed as the standard
buffer.
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Figure 5. Effects of reaction temperature on the activity of the
immobilized XYO.
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Table 2. Effects of nutrient salts, substrates and metabolites in sample on the peak height of 0.5 g/L xylitol. The peak height of 0.5 g/l xylitol
without the addition of nutrient salts, substrates and metabolites was set to 100% as reference value

a)  Nutrient salts added to sample Relative peak height [%]

Nutrient salts added to sample Relative peak height [%]

No 100
30 g/L NaCl 494
50 gL KCI 473

95 g/L MgSO; 58.9

90 g/L KH,PO, 52.9
80 g/L NaHPO, 53.3
20 g/L (NHs) 2SO, 96.8

b)  Nutrient salts added to sample Relative peak height [%)]

Nutrient salts added to sample Relative peak height [%]

‘No 100

20 g/L. arabinose 66.0
4 g/l furfural 114.5

50 g/L glucose 104.4

10 g/L malt extract 112.8
8 g/l mannose 100
30 g/ xylose 82.4

10 g/L yeast extract 101.8

¢)  Nutrient salts added to sample Relative peak height [%]

Nutrient salts added to sample Relative peak height [%]

No 100
2 g/L acetate 96.7
8 g/L arabitol 148.2

20 g/L ethanol 102.6

4 g/l glycerol 86.2
5 g/L lactate 104.5

5 g/L pyruvate 102.7
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Figure 6. Calibration curves of 22.75-U XYO at different sample

injection volumes.
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Figure 7. Calibration curves of 16.25-U XYO at different carrier
buffer flow rates.
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