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ABSTRACT

The diffusion characteristics of substrate of varing biomass concentrations into and from Ca-alginate gel
beads in well-stirred solutions were investigated. Ca-alginate gel bead were immobilized by Zymomonas mobi.
lis or free from cells.

The values of the diffusion coefficient of substrate were calculated by means of the method of Least-squares
and Random pore model.

Reaction rates are expressed by the Michaelis-Menten type equation, and the results are compared with
experimental data. Intraparticle effective diffusivity of substrate resistance on reaction by using immobilized
Z.mobilis entrapped by Ca-alginated gel seemed to be restricted by cell density.

The experimental data also indicated relationship between the effective diffusivity and the cell concentration
used in the gel preparation.
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Table 1. Medium Composition for Slant Culture
(Ingredients per liter),

Bacto-Yeast Extract 10g
Bacto-Dextrose 20g
Bacto-Agar 20g

Table 2. Medium Composition for Liquid Cul-
ture (Ingredients per liter),

Yeast Extract 10g (a)
Bacto-Dextrose 100g

KH, PO, lg (b)
(NHg4)2 80, lg

MgS04°7H,0 0.5g

(a) pre-seed culture media
(b) seed culture media
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Fig. 2. Experimental apparatus.
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and (—) calculated values.
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Table 3. Fermentation rate at various bead diameter and biomass of free cell and immobilized

Z. mobilis.

Bead diameter Biomass

Tg rp

(mm) (g-drycell/l-gel) (g-glucose/g-drycell, h) (g-EtOH/g-drycell, h)

2.2 14.2 5.6 2.2

3.6 14.2 4.6 1.9

2.4 14.7 6.5 2.8

3.2 14.7 6.5 2.8

Free cell - — 1.9
. 10% glucose

5% glucose - 7.4 3.1
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