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ABSTRACT

A strain of Saccharomyces cerevisiae BY — 366 was isolated to produce a strong sucrose—
hydrolyzing enzyme, After entrapment of yeast cell invertase with alginate, enzymatic
properties of immobilized cells were investigated. The results are as follows.

1. The optimum pH of invertase in immobilized cells and non—immobilized cells was 6.0 and
5.0, and pH stability of invertase in immobilized cells and non—immobilized cells was 6.0 and
5.0, respectively,

2. Activation energy of immobilized cells was 4.7 kcal/mol,

3. The immobilized preparation exhibited high resistance to heat and urea induced denaturati
on,

4. The bead size less than 2 mm in diameter was desirable,
5. In spite of repeated use, the enzyme activity of immobilized cells was inhibited slightly

in batch reaction, and a small column of the immobilized preparation could hydrolyze relatively
high concentration of sucrose almost quantitatively to more than 6 days,
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Fig. 1. Effect of pH on the invertase activity

o -+ 0 ! intact whole-cell invertase
. immobilized whole-cell invertase
All experiments were carried out at 40°C in 0.1 M
-Mcllvaine buffer.
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Fig. 2. pH stability of the invertase
o--- 0 ! intact whole-cell invertase

o —o  immobilized whole-cell invertase
All experiments were carried out at 40°C for 2 hr.

Buffers used were ; 0.1 M-Mcllvaine buffer for pH
2.0~7.0, and Atkins-Pantin buffer for pH 7.0~10.0.

Highest enzyme activity was taken as 100.
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Fig. 3. Effect of temperature on the immobilized
invertase activity.

The enzyme activities were assayed at temperature

between 30°C and 60°C.
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Fig. 4. Thermal stability of the invertase.

Each enzyme was preincubated at 60°C from 10 minut-
es to 120 minutes, immediately cooled and assayed
about residual activity.
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Fig. 5. Effect of urea on the stability.

o -0 ! intact whole cell invertase

o — o ! immobilized whole-cell invertase
Each enzyme was pretreated in 2 M-urea at 40°C,
immediately, centrifuged and assayed about residual
activity .
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Fig. 6. Effect of bead size on the sucrose hydroly-
sis.

o —o : bead diameter ; 1.5 mm
: fiber diameter ; 1.5 mm
. bead diameter ; 2.5 mm

. bead diameter ; 3.5 mm
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Fig. 7. Stability of the immobilized whole-cell

invertase in repeated batch reaction.
After the termination of batch reaction, the beads
recovered from the reaction mixture by filtration and
washed with buffer was used repeatedly in successive
batch reaction.
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Fig. 8. Effect of flow rate on the productivity of
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Fig. 9. Stability of immobilized whole-cell inver-
tase in continuous operation.

Substrate solution was continuously fed at constant

flow rate (300 ml/hr) .
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