FORSCHUNG

348

Activity of

Chimia 43 (1989) 348-350

© Schweizerischer Chemiker -Verband; ISSN 00094293

Yeast Cells Solubilized in a
Water-in-0il Microemulsion**
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Abstract: The respiration of Baker’s yeast solubilized in a water-in-oil microemulsion
(water content up to 4% (v:v)) was investigated by following the consumption of oxygen
after addition of glucose by a Clark electrode. The activity of cells in the concentration
range 1-100 mg /mL (ca. 10°~10® cells/mL) could thus be measured in the organic medium
and followed as a function of time. The influence of added ethanol and of fermentable
sugars has also been tested. The results show that the polarographic method is reliable for
studies of cells solubilized in organic solvents and that yeast in this organic medium
although displaying lower rates, has the same behavior as in water concerning the oxygen

consumption and ethanol fermentation.

Bacterial cells and cell particles can be
solubilized in organic solvents, such as
hexadecane, isopropyl palmitate and
isooctane, by means of non-ionic surfac-
tants (e.g. Tween®, lecithins, asolectins)
which build reverse micelles or water-in-oil
microemulsions in such solvents™. It
seems that the solubilization is mediated
by a micellarlike system, as in the case of
proteins in organic solvents™®. However
the picture of a particle, hosted in the water
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pool of reverse micelles, is hardly applica-
ble for cells being too large to be compat-
ible with the size of thermodynamically
stable water droplets in classic reverse
micelles. The question of the real structure
of these cell-containing microemulsion
systems is still open.

In fact cells, up to a concentration of
10107 cells/mL (1-10 mg/mL) can be sol-
ubilized in a water-in-oil microemulsion
yielding a transparent solution with practi-
cally no scattering above 4 = 300 nm, and
there is no cell sedimentation, even after
weeks. Such systems are interesting not
only from the scientific but also biotechno-
logical view. On the one hand, as shown
for example by Haag et al."", Nakamura et
al.® and Fadnavis et al.”, these systems
are useful for microbial transformations in
organic solvents. On the other hand one
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can also be interested in funhdamental ques-
tions, such as whether and to what extent
the metabolism, the structure, and the
growth rate of the cells is changed in the
new environment. Presently structural
studies by microscopy and light scattering,
as well as studies on the growth rate and
the basic biological behavior are pursued
in our group.

Measurements of cell viability in this
new system are usually performed by plat-
ing out aliquots on agar-dishes containing
normal aqueous growth medium. It would
be much better to have a rapid and reliable
test of cell viability and activity directly in
organic solvents. The aim of this commu-
nication is to illustrate one of such a proce-
dure, based on polarography. Polaro-
graphic techniques for measuring changes
in oxygen concentration dissolved in
aqueous solutions have been already used
since the 1940’s to evaluate photosynthesis
or respiration!'”, and later the Clark elec-
trode became useful also to study oxidative
enzymes, as shown by the example of glu-
cose determination with immobilized glu-
cose-oxidase!'!. Recently, the polaro-
graphic determination of cell respiration
was proposed as a reliable way to deter-
mine cell viability"?. At the best of our
knowledge, polarography has not been ap-
plied yet to organic solutions, although the
group of Palmieri attempts to use this
method to follow enzymatical reactions in
reverse micelles!.

Experimental :

Materials and Methods

Commercial Baker’s yeast from Eridania Z.N.,
Genoa, was used for the experiments. Tween 85,
ethanol, isopropyl palmitate (IPP), isooctane, glucose,
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