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Origin of Resistance Change in the Growth
and Fermentation Process of Baker’s Yeast
——Cultivation in Two Compartment Cells Separated
by Nuclepore Membrance——

Masamichi EKIDA, Yoshio EBINA and Hajime HASHIMOTO

Abstract

The purpose of this paper is to make clear the origin of electrical resistance change in the growth and
fermentation process of baker’s yeast. Culture cells are freshly made in order to cultivate yeast in one
compartment while keeping yeast free from the other compartment. The two compartments CHI and
CH2 are separated from each other by a nuclepore membrane with about 1 micron pore size. CH1 is the
cultivation cell, and CH2 is used to monitor the resistance change in the solution ions due to the
components diffusing through the intermediate membrane. The electrical resistances R1 and R2 of CH1
and CH2, respectively, are simultaneously measured by four electrodes. To see the role of carrier ion
components ; yeast estract (YE) and glucose (GL), added in the typical broth (GPYE), are changed as
parameter components. The time course of R1 is similar to the present author’s previous result. This
indicates that R1 originates dominantly from a large yeast cell body which works as a scatterer of carrier
ions in the earlier period of growth, and this supports the mechanism previously proposed by us.
However, contrary to our conjecture, R2 increases in all steps of the growth and fermentation process.
This increase can not be understood from our previous mechanism of resistance decrease. Experiments
using base type solution, except for important nutritional YE and involving GL, are carried out. This
time, R1 and R2 decrease during all periods of cultivation. From the findings mentioned above, we
propose that the change of carrier ion components affect R1 and R2 more than the conversion of GL to
ethanol in the fermentation process. Furthermore, we insist that the change of carrier ion components
are important for the resistance change even in the growth stage.
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(b) Arrangement of cultivation cell and
electroades
Al, A1, A2, A2’ : platinum wire(0.7mm¢)
B, B’ : stainless steel plate(35mm X 15mm)
Fig. 1 The experimental system and cultiva-
tion cell
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Fig. 2 Time course of resistance change in the
compartment 1(CH1) and compart-
ment 2(CH2).

Baker’s yeast is cultured in CHI.

Cultivation broth (GPYE) involves glucose (50

g/b,

peptone (1 g/1), NaCl(3 g/1), MgSO, (0.4 g/1),

(NH,).S0,(1.3 g/1), yeast extract(6 g/1), and

distilled water.

The initial yeast concentrartion of (a), (b) and

(c) are 1/4, 1/10 and 1/100 of Csat,respectively.

Do means the oxygen gas in the solution.
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Fig. 3 The time course of resistance decrease
in CH1 and CH2. Baker’s yeast is
cultured in CH1. The cultivation
broth is a base type solution com-
posed of glucose(50 g/1), MaCl(3 g/1),
and distilled water.

The initial cell concentration is 1/4 of
Csat.
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Fig. 4 The time course of resistance increase
in CHI and CH2. Baker’s yeast is
cultured in CH1. Cultivation broth
(GPYE) is shown in the caption of Fig.
3 except for yeast extract. The concen-
tration of yeast extract added in (a),
(b) and (c) are 3, 6 and 9 g/1, respec-
tively. The initial yeast concentration
is 1/100 of Csat.
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Fig. 5. The time course of resistance in CH1
and CH2. Baker's yeast is cultivated in
CH1. The component of culture broth
is the same as that in the legend of Fig.
2 except glucose. The glucose is a
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