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342 A Text-Book of the Science of Brewing.

hours, and the other at 15° C. (60° F.) after seventy-two
hours; it was found that the pure beer-yeasts of the two
groups did not show any formation of ascospores, until some
days after the respective times at which 1 or even 0'§5 per
cent. of either of the disease-yeasts could be easily detected.

These later experiments, then, indicate that a means of
checking the purity of English brewery-yeast exists, since,
when the most suitable sporulating temperature for the par-
ticular yeast is ascertained it would be an easy matter to
detect the presence of wild yeast. There can be no doubt
that the three species named by Hansen, Sacck. Pastorianus
1., Sacch. Pastorianus 11I, and Sacch. ellipsoidens 11. (with
probably some other species), are as prevalent in English as
in foreign brewery-yeasts.

We have seen that the formation of ascospores enables us
to detect 1 per cent. or even 0'5 per cent. of disease-yeast
in a brewery-yeast, and when we remember that Hansen
proved, by careful synthetical experiments, that these forms
might be present to the extent of 2°5 per cent. of the total
yeast, without bringing on a development of their particular
form of disease, it is apparent that a systematic use of the
method would prevent any trouble arising from this source.

Another point of difference between normal and disease-
yeasts which Hansen claims to have established, is the film
formation. It has long been known that fermented liquids
form films or pellicles on their surface. Reess first drew
attention to the occurrence of these films among the Saccha-
romycetes ; later Pasteur dealt with the question, and in
his ¢ Etudes sur la biére, considerable space is devoted to
what is termed the aérobian yeast. Hansen appears to think
that the films described by himself are not identical with
Pasteur’s aérobian yeast; this point is, however, doubtful,
and we are inclined to consider the two growths to be identical,
although the explanations given by the respective authors are
different. It seems probable that Pasteur was dealing with





































350 A Text-Book of the Science of Brewing.

“resting-spores ” mentioned above. When germination does
take place, the spore loses its refractive power and swells
slightly, the containing-wall then bursts, and the new or-
ganism emerges from the interior.

We have already briefly touched on the zoogleea forma-
tion, produced by the grouping together of a vast number
of bacterium-cells due to the extension of the gelatinous
substance of the cell-wall. These zoogleea vary much in
appearance and character, depending on the species, but
occur to a greater or less extent with nearly every species.
In some species the zoogleea forms thick, almost solid gela-
tinous masses ; a good instance of this is the so-called frog-
spawn bacterium, Leuconostoc mesenterioides, which occurs in
sugar factories, and may fill entire vats of sugar solution with
a substance resembling frogs’ spawn. Other species only form
loose, flocculent colonies of cells, without any sharp limiting
surface. Such zoogleea are usually termed swarms,

The question of speciesin the Schizomycetes has been the
subject of much discussion among bacteriologists, and various
endeavours have been made to group these organisms in good
characteristic species, and thus render their study more easy.
Cohn takes morphological differences as the ground of his
classification, and groups the bacteria according as they form
single spheres, short rods, long rods, or spirals. He divides
them as follows :—

Tribe I. 5pheerobacteria, Spheres .. .. .. Genus 1. Micrococcus,
.5 11. Microbacteria, Shortrods .. .. ss 2. Bacterium,
»» III, Desmobacteria, Threads .. .. .. s 3. Bacillus,

,» 4 Vibrio,
s IV. Spirobacteria, Spirals .. .. .. s» 5. Spirillum,

s» b. Spirochata,

and each genus contains a great many species. But it is found
that many bacteria are pleomorphic ;  that is, they alter the
form of their cells during the different stages of development,

and therefore classification by form alone is more or less

unreliable. ~ Since morphological distinctions between the

;
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408 A Text-Book of the Science of Brewing.

The coagulum will thus rise or fall according to the specific
gravity of the liquid, and according as to whether the liquid
is evolving gas. In the latter case, the coagulum will rise
even though the specific gravity of the liquid, may not be
greater than that of the coagulum ; in this case, the ascent of
the coagulum is due to the particles of gas attaching them-
selves to it and buoying it up until it reaches the surface.

It would appear that the reaction of the liquid to be fined
has an important bearing upon the coagulation of the finings,
for so long as the liquid is as acid as the finings themselves
there would be no reason for them to change their dissolved
or semi-dissolved condition, But when they are introduced
into a fluid less acid than themselves, there will be a tendency
for the finings to come out of solution. So far as beer is
concerned the degree of acidity certainly does seem to play
a part in determining the rapidity of clarification ; for, other
things being equal, a beer brewed with a high proportion of
saccharine will fine more readily than an all-malt beer ;
and in a saccharine-brewed beer the acidity will be reduced
proportionately to the amount of saccharine employed. Again,
an acid beer is invariably difficult and even impossible to
fine ; and such a beer may be frequently made to fine by
neutralising the whole or a part of the acidity. It may well
be that the transference of the finings existing in a decidedly
acid medium into a less acid medium is the exciting cause
of their precipitation or coagulation.

It was believed for some time that the precipitation of
the finings was due to the tannin left in the beer derived
from hops added to copper. But, as has been previously
explained, there is no evidence to prove this. In fact, such
evidence as there is, would negative such a hypothesis, The
coagulation of finings would appear to bnla not at all a chemical
process, but purely a physical one.

The nature and quantity of the particles in suspension,
however, play a great part in determining rapidity and

\
=‘.
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412 A Text-Book of the Science of Brewing,

ways ; very frequently it is not in any way connected with
the yeast itself, being due to the excessive viscosity of the
wort preventing the proper cilmination of the yeast during
fermentation, and also preventing the free action of the finings
when they are subsequently added. This excessive viscosity
is due, as we know, to an excess of maltodextrins. Yeast
turbidity, however, also occurs when the worts are not viscous,
In this case the turbidity is mainly due to small immature
yeast cells, which either through inherent weakness or through
the weakening effects of contamination, or through an ill-
nourishing wort medium, have not developed to maturity.

It would appear, too, from Hansen’s researches, that
there are certain varieties of yeast (Sacch. ellipsoidens)
which, when contaminating the pitching yeast, or otherwise
gaining access to the worts in sufficient quantities, invariably
produce yeast turbidity. Whether or not yeast turbidity in
this country is ever due to this cause is, however, an open
question, and one upon which the writers of this book are
rather doubtful. Yeast turbidity will occur, too, when the
beers are fretting—when, in fact, the beer in cask is under-
going a violent fermentation, accompanied, as it generally will
be, by an excessive reproduction of yeast.

The means of overcoming yeast turbidity are relatively
simple. When arising from excessive viscosity of wort, the
maltodextrins must be reduced permanently by lowering
curing or mashing heats, or employing a higher sugar-rate;
temporarily by “ dressing” fermentations with diastase solutions,
or diastatic substances (such as malt, wheat, or other flour).
The beer in cask can also be dressed with a little diastase
solution, and thoroughly rolled. When yeast turbidity is due
to small yeast-cells, the following temporary measures are
useful as promoting the development of these cells into
maturity : adding wort from a fresh fermentation, topping up,
priming, and rolling. Fermentations in progress, too, should
be well aérated at frequent intervals. As permanent measures,
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