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1: Effect of octan-1-ol on the capacitance of a cell suspension of S. cerevisiae 
usmg 80 and ethanol as_cosolvents. S. cerevisiae in pressed fonn was suspended in a 20 
mM solution of KH2P04 to gn:e a cell concentration of 90 g/l (wet weight of cells) in the final 
50 ml sarDJ.>le. The cell.suspension was placed in a 100 ml plastic container, fitted with a 

Biomass 4- terminal gold electrode (see Methods) inserted laterally. 
Agitation was provided by a follower, the fonnation of a central vortex being 

by a large, centrally positioned baffle. Solvent dispersion was promoted by the 
addition _of 5% (v!v) and 0.05% (v/v) tween 80 to the cell suspension, the final volume 
of the mixture bemg mamtained at 50 ml. Cell viability was monitored via dielectric 

at two_fi:equencies (0.3 9.5 MHz). Broken line: toxicity of octan-1-ol, 
toxicity of octan-1-ol dissolved in 10% (v/v) hexadecane (fmal concentration) 

pnor to addition to the cell suspension. 
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Figure 2: Effect of hexadecane on the capacitance of a cell suspension of S. cerevisiae using 
tween 80 and ethanol as cosolvents. Other conditions as for fig 1. ' 
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Figure 3: A comparison of the toxicity towards S. cerevisiae of octan-1-ol with and without 
10% (v/v) hexadecane. Different volumes of octan-1-ol (plus cosolvents, as in fig 1) either 
dissolved in 10% (v/v) hexadecane (squares), or alone (continuous line) were added to each 
cell suspension, the fmal volume of the mixture being maintained at 50 ml. 

Figure 4: Growth curve for L. brevis immobilised on ceramic particles and grown in the 
presence of octan-1-ol and hexadecane. A column was fonned from a standard 20 ml syringe 
barrel (containing a 4-terminal gold electrode; see Methods) with 7 g of ceramic particles (16]. 
L brevis NCIB 947 was grown anaerobically on an orbital shaker in 100 ml of medium at 
3ooc, and immobilised cells grown as described in the Methods section. 
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subs~ate of ~terest, whilst both substrate and the more polar organic solvent will themselves 
be dissolved m the (generally) more biocompatible, highly apolar solvent. 

.In order.to test this conten~on the highly cytotoxic (relatively polar) solvent octan-1-ol was 
dissolved m hexadecane, with the result that the toxic effects of octan-1-ol were removed at 
every concentration of octan-1-ol tested (Fig 1). In an effort to determine the concentration of 
~ctan-1-ol that a 10% (v/v) of hexadecane would render non-cytotoxic, it was found that even 
m the presence of 20% (v/v) of octan-1-ol viability was maintained at over 80% after 60 
minutes (Fig. 3). 

To determine whether the toxicity of octan-1-ol had really been negated, or merely delayed 
we ~t up a ~olumn of growing cell~, .with octan-1-ol and hexadecane added to the growth ' 
medi~. It is known that Gram-positive organisms are much more susceptible to the effects of 
or~aruc solvents than are Gram- negative ones [22]. Thus in order to make the test more 
stnngent ~ Gram-positive organism, L. brevis, was chosen. Preliminary experiments showed 
that, as .with yeast, octan-1-ol w~ hi~hly cytotoxic to this organism. A column of immobilised 
L br~vi.s was produced as descnbed m Methods [16], MRS growth medium was then supplied 
containing 5% (v/v) octanol and 5% (v/v) hexadecane dispersed by the addition of tween 80 
and ethanol, the medium reservoir being kept agitated at all times. Biomass within the column 
was measured by dielectric spectroscopy using dual frequency measurements (0.3 MHz and 9.5 
MHz) under external control. 

As may be seen (Fig 4), the cells were effectively shielded from the toxic effects of 5% (v/v) 
octan-1-ol, even under these stringent conditions. Slow cell growth was seen to occur within 
the column for over 70 hours. 

We conclud~ from ~e above work that mixed organic solvents do offer the opportunity to 
carry. out previously dif~cult biotransformations using viable cells in a continuous process. In 
~ddition, feed co~centrations of substances that are poorly soluble or cytotoxic may be 
mcreased ~atically to allow.high~r process efficiencies. It would seem probable that such 
an approach rmght also be applied with advantage to enzymic reactions carried out in low­
water systems. 
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