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1. Enzyme Assay

During the cultivation, 5 mL of the culture broth was centrifuged using a table-top
centrifuge (5000 rpm) for 10 min at room temperature and the supernatant was collected
for the determination of extracellular enzyme activity. The cells centrifuged from the 5
mL culture broth were washed and resuspended up to 5 mL with saline and then used
for the determination of intracellular enzyme activity. One unit (1 U) defined as the
amount of enzyme activity required to produce 1 umol of glucose/min under the follow-
ing conditions: (a) pH 5.5, (b) temperature 55 °C, (c) reaction time 1 h, (d) reaction mixture
consisting of the following composition: 7.5 mL of sucrose 800 g/L, 2.3 mL of 0.1 M citrate
buffer (pH 5.5), and 0.2 ml enzyme sample. The enzyme reaction was stopped by heating
at 100 °C for 15 min and the released glucose from the enzyme reaction was measured by
by a HPLC apparatus (LC20AT, Shimadzu, Japan) equipped with a RI-detector using the
Asahipak NH2P-50 4E column (Shodex, Japan).

2. The Procedure for DO Electrode Calibration

Briefly, the procedure for DO electrode calibration involved reducing the pO2 in the
saturated sodium sulfite solution to zero and then following the increase in pO2 over time
after the resumption of aeration and stirring speed, until maximum O: saturation was
reached in the sterilized broth before inoculation under pH 5.5, 25°C and air saturation at
1 atm. The maximum O saturation value, 8.9 mg L achieved at aeration rate 10 Lmin™*
and stirring speed 1000 rpm, was calibrated as 100% of the DO probe. Then DO value
detected by the DO probe in the fermentation process was the relative value compared
with the calibration.
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Figure S1. Schematic diagram of the membrane system for FOS production in a membrane bioreac-
tor.



