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a-Galactosidase

 Useful in the beet-sugar industry

 Decomposes raffinose, an inhibitor of sucrose 

crystallization



Major Findings from Batch Experiments

 Among 20 different carbon sources including 

glucose, fructose, mannitol, and starch, only four 

sugars were effective in inducing high a–

galactosidase activity.

 Strong inducers: galactose, melibiose, raffinose, 

stachyose

 Ammonium nitrate gave more enzyme production 

than other nitrogen sources.

 Optimal NH4NO3 concentration: 0.3~0.5 wt %



Major Findings from Batch Experiments

 In a galactose medium, the cell mass is directly 

proportional to the a–galactosidase activity.

 When a mixture of glucose and galactose was 

used as the carbon source, diauxic growth was 

observed. (see Fig.)

 The a–galactosidase production does not start 

until the glucose is almost gone.

 Glucose concentrations greater than 0.05 wt % 

repress synthesis of the enzyme.



Batch Culture



Chemostat Culture (shift-up)

 Discontinuity at D = 0.142 h-1

 At D<0.142

• Both glucose and galactose are consumed.

• a-galactosidase is produced. 

 At D>0.142

• Only glucose is consumed.

• a-galactosidase is not produced.

 When cultivated under relatively large specific 

growth rates (large D’s), the mold preferentially 

feeds on glucose.



Chemostat Culture (shift-up)



Chemostat Culture (shift-down)

 Discontinuity at D = 0.008 h-1

 At D<0.008

• Both glucose and galactose are consumed.

• a-galactosidase is produced. 

 At D>0.008

• Only glucose is consumed.

• a-galactosidase is not produced.

 When cultivated under relatively large specific 

growth rates (large D’s), the mold preferentially 

feeds on glucose.



Chemostat Culture (shift-down)



Steady-state multiplicity

and Hysteresis





Mathematical Model



Mathematical Model

x

- k9 e x



Parameter Values


