PHYSIOLOGY OF YEAST FLOCCULATION
Yeast Physiology
Cell Surface Hydrophobicity (CSH)
correlates with flocculation.

Yeast Physiology

2006 ASBC/Smart: some strains as they age retain daughter cells
without separating, serving as a nucleus to promote flocculation.

CSH & surface charge...increase in the
former, and decrease in the latter,
concomitant with flocculation onset,
especially in ale strains.

Yeast flocculation occurs when yeast
mannans interact with lectin-like proteins
(i.e. sugar binding) on adjacent cells.
While mannnans are always present and
available to bind, lectins are only
“available” for inducing flocculation once
they are not blocked by wort sugars.

CSH regulated flocculation impacted by
[ethanol], pH, temperature and pitching rate,
but not ionic strength.

2006 ASBC/Smart: serial repitching (+)…...relative to 1st
generation, trait increases in intensity with generation
#.......central portion of VCFs have the most flocculant
fraction…..daughter cells are the least flocculant, increasing
as the cell then ages…...availability of cell surface area
increases with age as these cells are rougher, more
wrinkled and of larger cell size, exposing more sites for
lectin-like interactions.

Flocculation is defined as the reversible,
non-sexual aggregation of yeast cells to
form aggregates as flocs.

GGS: " lectin-like cell wall components, zymolectins,
recognize and adhere to the alpha-mannan carbohydrates
on surfaces of adjacent cells. Calcium also plays a role as a
co-factor, activating the binding capacity."

Yeast cell wall surface is normally negative due to
presence of phosphate groups and carboxyl groups,
especially latter.

"Yeast flocculation is thought to be caused by a
calcium dependent bonding between the flocculent
cell's surface protein (lectin-like) and a specific
sugar residue (a mannose chain)".

Effect on
Flocculation
Dried lager yeast: @ 20-30% less viable
than freshly propagated yeast. .. less
flocculant yeast.

Zinc (+) for ale yeast.
Cell topography (+/-)

"Zymolectins"...calcium dependent
lectin-like yeast cell wall structures
involved in flocculation.

Rough colonies more flocculant
than smooth?

Starved yeast (-)

Zymolectin density affected by
ethanol, pH, ionic strength - but not
temperature or cell density.

Cell surface of older cells more "wrinkled"...act
as nucleation sites for flocculation.

"Aerobic" or "Anaerobic" propagation (+/-)
Flocculation onset linked to the termination of cell division,
with actively budding yeast being non-flocculant....lectins not
made until stationary phase.

Smart: flocculation progressively increased through serial
repitching to generation # 4, then remained constant
thereafter (strain SCB3).

Proteinase A secretion (-)
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