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THE GENERAL NATURE OF MOLDS 13

The general appearance of molds is well known to every
one. At first they are soft, fluffy masses, usually white,
though later they may become blue, green, brown, black,
or red. They grow upon all sorts of material and, under
some conditions, with
very great rapidity.
A typical mold as it
appears to the naked
eye is shown in Fig. 2.
The molds which are
liable to appear on the
foods in the household
are by no means always
alike,though the house-
keeper rarely recog-
nizes any difference
between them. They
differ in manyrespects,
—in the fineness of
the threads of which
they are made, in the

rapidity of their
growth, 1n the mate-

Fic. 1. Two colonies of common mold,

: : FPernicillizem, as shown under the micro-
rials upon which they

scope on a black background.

grow, and more partic-

ularly in color; for while most are white at first, they show
many other colors later. The most common of the house-
hold molds is one which at the time of fruiting becomes
a bluish-green color, and hence is called the * blue mold,”
Penicillium glaucum (see Figs. 1 and 5). This species

Is common upon bread and cheese, but it will grow upon
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A piece of bread upon which one of the common molds
(Mucor) is growing.

Fic


















20 BACTERIA, YEASTS, AND MOLDS

like a corn ball (Fig. 8, ), —a resemblance which is very
striking in some species when the spores are white. This
species of mold, even after producing its fruit, remains
white; but a careful examination shows it to be covered
all over with minute white balls just big enough to be
seen by the naked eye, but looking very beautiful under
the microscope
(Fig. 9). Each
ball is a mass of
scores of spores.
Some molds of this
last type produce
brown spores in-
stead of white.
Of the scores of
species of molds
each has its own
method of produ-
cing spores. Each

1s at first a white,

threadlike myce-

Fi1G. 9. A colony of Aspergzii{us as shown under ,. g
i - £ lium, but each iIn
the microscope on a black background.

time shows spots
of color. When the color begins to appear it commonly
means that the mold is producing spores. The spores
are nearly always so small and light as to be blown easily
by the wind, and in this way they are carried to and fro.
The air in any household is almost sure to be filled with
them in greater or less abundance, as can easily be proved
by simple experiment. Figs. 14~17 show a variety of com-
mon molds, with their methods of forming spores.









FRUITING OF MOLDS

PLATE 1

Fi1G. 18. Plates exposed to the air before and after
sweeping, showing the abundance of mold spores
in the air. The upper plate was exposed before
sweeping, and contains one mold; the lower after
sweeping, and contains numerous molds. Each
was exposed for one minute.
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44 BACTERIA, YEASTS, AND MOLDS

that show signs of decay, since decaying fruit will surely
be shedding spores which will infect the sound fruit,
Such fruit, therefore, should not be allowed to remain in
a pantry with other fruit, nor in a cellar. Nor should
it be allowed to accumulate in heaps near the home, for
insects and air currents are sure to distribute the spores.
The removal of all decaying fruit, or its total destruction,
therefore, is a necessary safeguard to protect the sound
fruit that remains.

ProTECTION OF FRUIT FROM DECAY

There is no thoroughly successful remedy for the decay
of fruit. It is true that
fruit may be preserved
absolutely from such de-
cay ; but this can only
be done by the process

othermethod of presery-
ing which involves oper-
ations totally changing
thecharacterof thefruit.
These we shall consider
in a later chapter. Itis
not possible by any

F1G. 25. A small bit of an apple under a
microscope, showing the molds breaking knownmeanstopreserve

hrough the skin to produce spores, and  fryjt indefinitely from

showing the mycelium running through

the attack of molds and
the substance of the apple.

at the same time to re-
tain its original, natural, fresh condition. Even the hardiest
and toughest of fruits will, in the course of months, begin to

of canning, or by some:
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FERMENTING POWER OF DIFFERENT YEASTS 77

of them will raise bread, but some of them are poorly
adapted to this purpose. Some of them, like brewer’s
yeast, act so slowly
thatthe bread will not
rise rapidly enough.

The use of yeast
in bread making is
dependent entirely
upon its fermenta-
tive power, and con-
sequently the value
of any type of yeast
will depend upon
the energy of its
fermentation. Some

types of yeast pro-
duce a more ‘h'igﬂr— Fi1c. 38. Three fermentation tubes inocu-
ous fermentation lated with different varieties of yeast, show-
than others. The indicated by the amount of gas collected in
cake of com I)!‘CESEd the closed tube. The tube on the right was
yeast, for example, inoculated with dried yeast, the middle tube
with brewer's yeast, and the left-hand tube

ing the differences in fermenting power, as

produces a more vig-
orous fermentation
in bread than either the brewer's yeast or the dried cake.
The relative value of the three types in fermenting flour

with compressed or distillery yeast.

is shown in Fig. 38. In each tube was placed a mixture
of flour and water so as to fill completely the closed arm
on the right. Each was then inoculated with a different
yeast, the same quantity in each. As they fermented
the sugar in the flour, the gas given off collected in the
closed arm as shown, and the vigor of the fermentation



























CHAPTER VII
BREAD RAISING; FERMENTED LIQUORS
WHAT 1S BREAD RAISING!

The method by which yeast makes bread light is very
simple and easily understood. There is present in the
bread dough, at the start, a
small amount of sugar which
comes from the flour; but
| - there is, in addition, a con-
siderable quantity of starch,
and with the starch there 1s
also present in the flour a
small amount of a material
known as diastase. By the -
action of this diastase in
the dough, part of the starch
is converted into sugar.
Thus there is present in
the dough, after it is mixed,
a sufficient quantity of sugar
to furnish proper ferment-
able material for the yeast.
The baker mixes the fresh, active yeast with the dough,
and places the whole in a warm place where the yeast
will be stimulated into active growth (Fig. 41).

86

Fic. 41. Recently mixed dough in-
oculated with yeast, but before
the yeast has grown.



WHAT 1S BREAD RAISING 87

The yeast begins to feed upon the materials in the
dough and ferments the sugar, producing carbon dioxide
and alcohol. Both of these materials remain for a while
in the dough, the alcohol dissolving in the water, and the
carbon dioxide accumulating as a gas in small bubbles.
The dough is so sticky and heavy that it is not possible
for these bubbles to rise up
through the dough as it does
in ordinary fermented liquids
(Fig. 31). The gas, there-
fore, simply collects as small
bubbles in the midst of the
dough, causing the dough
to swell. This is the so-
called »aising of the bread,
and the bread maker must
learn from experience when
it has progressed suffi-
ciently. After the dough ST
has been pTDpET])’ “raised”’ g, 42. The same dough after
h}r the }rgast, 1t may be yeast has grown and caused the
seen to be filled with holes dough to swell up by the accumu-

: lation of carbon dioxide.

occupied by the gas bub-

bles (Fig. 42). Now, after the proper kneading, it is put
in the oven for baking. The heat of baking drives off
the small amount of alcohol which is contained in the
bread. The heat also expands the bubbles of gas so as
to enlarge the little holes in the dough, thus causing
it to swell still more; but while this is being done
the heat hardens the dough into the firm texture of the
baked bread, and the holes previously occupied by the




































































































120 BACTERIA, YEASTS, AND MOLDS

particularly milk. So ubiquitous are they that it is an
absolute impossibility for the housewife, by any means
at her command, to keep her pantry and food free from
them.

These facts forcibly emphasize the futility of the com-
mon method of sweeping and dusting rooms. Bacteria
are heavier than the air and if undisturbed settle and lie
quietly upon floors, tables, etc. Every sweeping the room
receives stirs them up. A dustbrush sends them flying

FiG. 59. Petn dishes exposed, one, a, before, and the other, &,

after a class has occupied a schoolroom.

through the room only to settle down again later. On the
other hand, wiping with damp cloths removes the bacteria
and is the only proper method of cleaning. This is espe-
cially true for kitchens and pantries where food is exposed
to t};u air, and for schoolrooms where there is likely to be
a collection of numerous kinds of bacteria, including some
disease germs brought by the many children. Fig. 59
shows two plates, one exposed to the air before and the
other after a school session. The relative abundance of
bacteria floating in the air is clearly shown.





































































































































































































































































































































































































































































































































































