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* The yeast cell wall comprised mainly of mannoproteins (mannan and cell wall protein) in the outer layer which are essential for the Method Development: Develop a modified to assess the flocculation ability of yeast
flocculation mechanism. throughout a fermentation process. A modified ASBC Yeast 11 method was developed that
* Yeast mannoproteins in the outer layer of the cell wall are glycosylated polypeptides which are divided into long N- linked ensured all residual wort sugars were washed to prevent interference prior to the
chains comprised of 10% protein and 90% carbohydrate, and short O- linked chains comprised of 50% protein and 50% flocculation measurements.
carbohydrate?>,  Hypothesis: The flocculation ability of the yeast changes over time and is
* Flocculent yeast cells have FLO-genes that encode for zymolectins®. Zymolectins contain a N- terminal that have sugar recognition independent of wort sugars
domains specifically for mannose molecules®.
* As per the ’lectin-like’ theory, yeast flocculation in a beer fermentation can be defined as the binding of zymolectins on flocculent Zymolectin study: Assess the correlation between the flocculation ability of the yeast and
cells to the mannose residues on the adjacent yeast cell wall, in the presence of cations such as calcium. the presence of zymolectins on yeast surface
* Historically, it was believed that the onset of yeast flocculation was when most of wort sugars such as glucose (known to inhibit * Hypothesis: The increase in flocculation ability of the yeast as the fermentation
flocculation) had depleted”. progressed was due to the increase in zymolectin concentrations on the cell surface
 However, many instances have been recorded, where the fermentation is inadequate due to early flocculation or no flocculation®.
Corrective actions such as applying shear, removal or sugars or changing charges were not effective. Mannose study: Investigate the correlation between the flocculation ability of the yeast
* Alack of understanding the flocculation mechanism throughout the fermentation has led to misconceptions and lost opportunities. and the mannose concentration in the yeast cells
* In this study, the flocculation of S. pastorianus was assessed for an ongoing fermentation using a to further understand the * Hypothesis: There is a positive correlation between the flocculation ability of the
relationship between the flocculation ability of the yeast, zymolectins and mannose residues on the yeast cells. yeast is dependent on the mannose residues in the yeast cells

Multiple laboratory scale (200 mL) lager fermentations with S. pastorianus were carried out to assess changes in yeast flocculation characteristics at different stages in the fermentation process. Fermentation parameters such as
total extract, pH, ethanol concentration were measured throughout each fermentation assay. Flocculation ability was measured using a modified ASBC Yeast-11 method (as shown in Figure 1) to observe changes in yeast flocculence
throughout the fermentation for all assays. The assay was divided into top fraction (topmost 170 mL) and bottom fraction (bottommost 30 mL) and assessed separately for each assay. For the zymolectin study, a portion of the
sample was mixed with Avidin-FITC fluorescent probes to measure the amount of bound fluoroprobes to the yeast cells using fluorescence spectrometry. A schematic diagram for the zymolectin quantification is illustrated in Figure
2. For the mannose study, a portion of the sample was analyzed to quantify the mannose concentrations on yeast cell. The yeast cells were mechanically ruptured to break open the cell wall, followed by acid hydrolysis to extract

the mannose and enzymatically converted to d-glucose-6-phosphate which was quantified spectrophotometrically. A schematic diagram for mannose quantification is shown in Figure 3.
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