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Abstract

Yeast sediment is used for pitching subsequent batches or for making yeast extract in lager beer fermentation. The
rheological properties of dense yeast sediments and those stored at different temperatures and periods were investi-
gated using a rotational viscometer. A dense suspension of yeast cells harvested at the stationary phase showed
slight dilatancy (n = 1.19-1.25). The dilatant yeast suspension became more viscous after several days at room tem-
perature as well as at 4°C. A high shear rate (170.7 s) reduced shear thickening in the yeast suspension stored at
room temperature for 2 and 4 d. However, dilatancy was restored and even increased in the yeast cells at 6 d. Flow
cytometry showed that haploid, diploid, triploid, and tetraploid yeast cells are present in the stationary phase yeast
cells, in which polyploid populations varied dynamically. Image analysis of SEM micrographs revealed that the yeast
cells have a bimodal distribution in size and the distribution varied significantly in yeast sediment stored at room
temperature. Thus, the results suggest that the rheological properties of yeast sediments related to morphological
changes could be associated with polyploid populations. Accordingly, rotational viscometry can be applied to mon-
itor the physiological status of yeast sediments in the stationary phase.
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Fig. 1. Shear stress versus shear stress curves (a) and loga-
rithmic plot of viscosity versus shear rate (b) for dense sus-
pensions of different wet-yeast fractions.
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Table 1. Rheological parameters of yeast sediments using power law.

Yeast sediment

Power law constants

RZ
Storage temperature (°C) Storage period (d) Fraction K (Pas") n

0.71 2.59 1.189 0.9998
) ) 0.77 3.92 1.253 0.9996
0.83 10.62 1.223 0.9999
0.91 131.07 0.950 0.9965
1 10.63 1.084 0.9975
4 7 0.83 10.66 1.085 0.9993
12 27.98 1.069 0.9993
0 8.74 1.157 0.9997
Room temperature i 0.83 %3(1) 1322 83322
6 20.43 1.199 0.9998
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Fig. 2. Shear stress versus shear stress curves (a) and viscosity
versus shear rate plot (b) for yeast suspensions stored at 4°C
for 1, 7 and 12 d (yeast suspension : 83% of wet weight).
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