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Table 1  Compare of cell catalysis efficiencies for hollow fiber membrane
2 ATP ultrafiltration to free cell and immobilization cell in ATP production
1 Cells utilization ATP conversion rate %
time Membrane UF Free cell Immobilized cell
1 100 100 100
2 100 30 95
ATP 2 3 85 20 20
4 45 5 5
3 * The reaction conditions of membrane UF free cell and immobilization cell
for ATP production are the same. Cell immobilization methods see also refer-
ence 3
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Fig. 4  Results of continuous ATP production under
0.25h " 'dilution rate
Reaction volume 200mL Temperature 37°C Feed time
3.0h Fresh medium concentration 4% Cell concentration 2.4
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ATP SYNTHESIS BY FREE YEAST CATALYSIS COUPLING HOLLOW
FIBER ULTRAFILTRATION SEPARATION"

Duan Xuehui'  Zhang Siliang®  Ye Qin’
U College of Life Science and Food Engineering Nanchang University Nanchang 330047
2 State Key Laboratory of Bioreactor Engineering ECUST ~ Shanghai 200237

Abstract A novel process for the ATP production employing free yeast catalysis and coupling a
hollow fiber module ultrafiltration separation was studied. The experimental results of biocatalyst
half-life and operating stability for ultrafiltration showed that the enzymes released from free yeast
cell could be cut-off efficiently from the product output stream by hollow fiber membrane. The inter-
cepted percentage of ADH and HK reached more than 95% during the steady running. The efficien-
cy of enzymes utilized was 2.0~2.5 fold as much as that of batch reaction. And the time of yeast
cells used repeatedly for ATP synthesis reached 2.5~3.0 batches. Under 0.1MPa the ultrafiltrat-
ing speed of hollow fiber membrane could keep on a stabilizing value for 11 batches continuously.
The continuous operation mode of ATP synthesis simultaneous product ultrafiltration separation
could be maintained in higher conversion rate for 5.0h when the whole system fell in a pseudo-stat
where the dilution rate was equal to 0.25h ™ !.
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