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CHAPTER IIL—TFERMENTATION.

‘What is fermentation? When moist an-
"imal .or vegetable - matters are expesed to
warm air, certain changes which take place
alter their nature ; these changes are pro-
duced by a process ocalled fermentation
. When sugar is turning to alcoholand car-
bonic acid, the latter escapesin little hubbles,
iving the entire liquid the appearance of
Eoiling. We call this process, and others
much like it, fermentation, from a Latin
word which means to bil. .
‘There are several kinds of fermentation.
In these lessons we shall learn about only
two of them. . o
1._Vinous Fermentation—the  changé of
sugat-to alcohol. -
II. Aeetous Fermenlation—the change of
aleohol and other substances to vinegar.

VINOUS FERMENTATION. -
BACTERIA AND TYEAST.

If you should look at a drop of stagnant
-water under a strong microscope, you
would be quite likely to find it full of small
living things, so tiny that you could not sce
them at all with the naked eye; these mi-
nute animal and vegetable forms are alive,
and often in rapid motion.

In the air, also, are many living forms,
too small to bt seen by the naked eye, called
bacteria. ' :

: There ~are particles coming from them
mich smaller than the full-grown bacteria,
which will become bacteria by. growth.
These are.called spores, and are:ilvating
almost every-where in the air, and, from
-their extreme smallness, can get into places
where the bacteria might not be able to
come, . : . :

 They have been ‘carefully studied with
the belp of the miscroscope, and we know
that, instead, of the air, it is these bacteria
or their sporesin the air, which produce fer.
mentation in certain liguids. -

: The juices of the grape, apple, and many
other fruits, will, if placed under the right
conditions; ferment byfthe action of these
living forms, ‘

:In order to ferment.some other liquids
and thus obtain jntoxicating drinks, yeast*
must be added, " In this way some people
brew home-made beer—by steeping various
raots, barks, and herbs in water, and adding
yeast and sugar enough ‘to cause fernenta-
«ion. The alcohol that is formed by the
change on the sugar, makes the beer a dan-
gerous drink. - ‘

:When ‘2 liquid. is fermenting, the little
bubbles of catbonic acid carry a froth to the
top,-which can be -used as yeast to. act on
other liquids. At the bottom lie the “ set-
tlings,” "a half-solid mass, sometimen called
tlhe lees, - Between the froth and the lees is
a‘thin, intoxicating liquid,” which people
diink under different naines, as .wine, cider,
beer, ete. | .

:Dry sugar will not ferment, nox will alco-
" hol be formed in liquids which have an ex-
cess of pugar. - The united action of sugar,
water, lieat, and of the bacteria or spores in
tlie aiy, or of yeast—each in the right pro-
portion—are always required to produce
aleohol. ~ - .

: ALCOHOL FROM GRAINS;-

iStarch forms a large part of rye, corn,
barley, and other grains,” If these are kept
moist and warm—as when planted in the
edrth in spring or summer,—their starch
turns to sugar, when the grain;"which is a
sced, Dbegins to grow. Chew a grain of
sprouted corn or barley, and you will find it
seweet. : D S

iBarley is kept moist with water until it
sprouts, or throws out little roots. Durin
this process, most.of the starch that is in the
barley changes to sugar. Heat is then ap-

* Yenst is really a plant, and it s the growth
of the yeast plant which' causes fermentation in
these hiquids.

| plied, strong - enough to dry out all the]
moisture, of the barley - and -kill the young|. .

' | slightly to-burn the sprouted. grain, makes|

roots. S e RS

Grain . thus treated is called malt,.and|
from.this malt, pale ales and beers are made. |
- Hedting to a-higher temperature, 50 as|

dark malt, from which porter and stout—
dark colored drinks—are manufactured. -

If the sugar thus formed in barley is dis.
solved ou$ of the grain with water, and yeast
is added, and the whole exposed to warm air,
anotherchange takesplace,—the sugar which
was once starch, becomes alcohol, and -car-
bonic acid.” By thisprocess, a good food has
heen changed to a poison ; for the barley has
become an intoxicating drink—ale, beer, or
porter,

ALCOHOL AND BREAD,
We must not conclude that fermentation

is never a good thing. If it is stopped at|

just the right point, and the alcohol all
driven off by heat, it improves some kinds
of food. . - N _ T
Crushed grain, or flour, is a valuable food '
but, in this' form, is not pleasant to eat.
Yeast added to warm, moistered Aour causes)
fermentation. A little of the starch in the
flour turns tu sugar, and then to alcohol and
carbonic acid gas. Thisgas, in'a thin liquid,.
would pass off into the air. But it is im-
prisoned by the sticky dough, and pufie it
up with little cells in its efforts to escape,:
thus making the otherwise solid mass, light’
and spongy. ' - ‘
The very small quantity of alcohol which
was formed, evaporates, and the gas eseapes
when the dough is placed in the strong heat
of the oven, and a light, sweet loaf of bread
is left, that is better food than the flour.
Alcohol turns to vapor withless heat than
water. In bread baked cnough to be food
fit for the human stomach, there is no al-
cohol. It has been turned to vapor by the
heat of the oven, and haspassed off into the|
air. : o
People who are ignorant of the truths
you are learning in these lessons, have sup-
-posed that because fermented dough makes
ood bread to eat, thercfore fermented

arley-juice must make good beer to drink.,
But you know the aleohol stays in the beer:
and notin the bread, and that simple- factf_
makes the difference, in this cage, between
a food and 2 poicon.- T

¥

AMOUNT OF ALCOHOL IN FERMENTED |
LIQUORS, - :

. In one hundred parts of the fermented |,
Jjuice of apples, or cider, there are from two

to ten }mrts of alcohol. In one hundred|.

parts of beer—the fermented juice of barle;
~there are from three to ten parts of al-
cohol, : oo

In one hundred parts of the ferménted
juice cf grapes and other kinds of fruits, or
wines, there are some six to twenty-five
parts of aleohol, - i

It is estimated (in 1880) that {wenty-two
and three-quarter million gallons of aleohiol
are consumed every year by the people of
this country, in beer alone. ‘

This makes nearly one-half gallon of pure
alcohol used by every man, woman, and
child of our 50,000,000 ~if all were foolish
enough to drink it.

As very many people drink no beeratall,
some of the beer-drinkers must get more
than this one-half gallon of poison during
each year, Further study will show you
the consequences of the use -of this great
quantity of alcohol; . o

HEAT AND FERMENTED LIQUORS,

If you were to placs fermented liquors
of any kind in an open kettle over strong
heat, their charm fov the wine, cider, or
beer-lover, would soon be gone, It is for
the sake of the alcohol they contain, that
people are fond of these drinks, and this
passes away,in the form of vapor from the
boiling lquid ; the liquid which is left, has
an insipid taste and uo one would care to
drink it.

ALCOHOL IN NATURE,

3 o . . W

It is o mistake to suppose that because
grapes, ‘apples, and barley,.are healthful
foods, that wine, cider, and beer, made from
them, must also be healthful.

I_t is important to remember that fermen-
tation entircly changes the character of the
substance it.works upon, ‘Nature rots her
various plant.forms ; but while.the juice re-
matns protected from the air by the skin
or ]_msk of the unbroken grain, plant, or
fruit, its sugar will not ferment—therefore,
aleohiol is never found in them.

' :)". . ,1?& }"l ]‘_E'
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ACETOUS FERMENTATION .~
ALCOHOL~ AND VINEGAR:
All vegetable substances come from earth;
air, and water, and return to them again, -

Through the process of fermentation,
vegetable liquids go back to earth, air, and
water. ' After the aleohol is formed, if it
remains in the vegetable juice, exposed to
moderately warm air; the second kind, or
acetous fermentation, takes rlace, changing
the alcohol tv a sharp acid called acetic acid,

commonly known as vinegar. ‘
When the ¢ook has not baked the bread
at just the right time<—that is, has not stop-
Eed the fermentation before the alcohol
egan to turn to vinegar in the dough, we
gay, “the bread issour,” This acetic acid

.| does not pass oft in the heat of the oven as

alcohol does, but leaves its sour taste in the
bread. :
Vinous fermenistion, producing- alcohol,
cannot take place in jellies and  preserves,
because they contain an excess of sugar.
When they begin to"* work”—as they may,
if kept in moderately warm air—acetic acid,
or vinegar, is produced. in them Dby acetous
fermentation ; the acid is not made from
aleohol in this case, but is the result of other
changes in the fruit: juices, ¢ Scalding?
makes them sweet again, by driving off this
acetic acid, which can escape from a thin
liquid, but not from a-dough., - .
‘This acid is-as different from alcohol, as
alcohol is from sugar. It is used for food,
Vinegar is made in this way from bard cider
and other fermented liquors, and will change
in its turn, if left in "the same conditions
that produced it, and lose its acid taste ; its
water all evaporating, nothing will remain

{ but a brown powder.

The carth, air, and water have claimed
again the matter only loaned to wake the
fruit, plant, or grain, . ’

REVIEW QUESTIONS,

1. What is fermentation ?

2. Define vinous fermentation,
bacteria %—spores? -
. .;31 1Whn.f; four things are needed to producd al-
cohol. . C —

4, Howismaltmade? Whatliquors are made’
fromit? = ' S

5. Define. acetous fermentation,
it take place ? :
.6, “"What causes sour bread 3~the’:* Wworking™

of jellies?

What are

7. How may vinegar be changed to earth, air, |
{ and-water?. . T .

T (To b, Continued:) |
LITTLE ME3. FAY'S DOCTOR.
* BY A. L; NOBLE. :

Little Moll Fay aud Tow Gates were firin
friends. As Moll was two years older/thar
Tom they might not have played so much
togetlier if the other children in the neigh-
borhood had not been very rough and iil-
mannered. Moll was very gentle though
determined, and Tom was * old-fashioned,”
his mother said, They had few playthings,
and so “made believe’ a- great deal when
they were together, Oue day Muil’s old
wooden doll had a fearful attack, which she
described in detail to Tom, the family doc-
tor, a3 “somethinga Jittle like the colie, but
much more like the leprosy.¥

Tom said it was “regular worst kind of
leprosy ; for that was very prevalent.”
And he went onina way very wise for him,
but ona that would: have proved an older
doctor fit for a lunatic asylum, -~

Moll received it all as wislom, and, with a
comical pucler of distress on hersweet face,

‘| she asked if the “leproay was often chironic.”

Tom said : “ Very seldom, unless it runs
into fits ; but Maria Jane appears to me to
look fitty.  You had better send rightaway
to Wilking’ 'pothecary-shop, Mrs, Fay, and
buy three pints of whiskey or rum, 1 will
mix Maria up some excellent bitters, and
you must give a gill of them to the poor
child every ten minutes, untilthe fitty look
passes oft ; then she may notdie beforeday-
light. If you don’t hurry about it we must
give Maria u({).” .

Tom talked through his nose in a pecali-
arly solemn way, but little Mrs. Fay replied
very briskly: - e o

“Oh ! no, Tom—I mean Doctor Gates—
I won’t do any such a thing. . I can’t let
Maria have any sort of fits that need bitters,
and X'don’t employ any whiskey doctor for
my family.” ; L

“Why, Maria’s system requires bitters !””
gasped the doctor, quite purprised..

“Then Maria’s system sha’n’t have it, for
her ma don’t approve ofit. Do youthink I
can go hunting all around saloons very late

;When; does |,

nights for Maria’as'poor:Mrs: W
. Tom looked so puzzled at 't
from -Moll' that' she’ began
“ Mother says that dreadful~druN
Bill Wilcox, was once a’sober; ‘go0®
but something ailed his stomach, and-a

and s’ pretty house. Now he beats his
children, and they.never have enough toeat
—all because that doctor started him drink-
ing. Mother says he could have got along
without brandy; and even if nothing but
‘that would-have cured him, Tom, if he had

lost him ‘vhen he was good? Now he is a
wicked, horrible man = No, Maria has. got
to bavegrinnamon-tea or castor-oil.” - -

“Well, Mrs, Fay, now ?'0}_1 speak of it, I
bave scen castor-oil well rubbed in cufe
awful cases” of Iéprosy, and Maria doesn’t
éook as fitty as she did a while ago,” said the

octor, - ‘

purse, for she: coolly tumbled her poor
daughter behind a waterpail and left her tv
her agonies while she told Tom about
* pretty little Mary Wilcox.” C
*She never had a present last Christmas,
Tom; no, and'not one of them had any-
thing fit to eat until mother found it sut
and-gave them plenty for that time.”

when~she ended, said: “I mean to be .a
really and’ truly doctor some day, but I
won’t tellanybody to drink whiskey. You’d
better pick up Maria and see if sheis dead.”
Maria was as much alive as she ever had.
been, so they proposed a new play,—Youth's
Temperance Banner. D
e e ’ .
THE COMMERCIAL TRAVELLER.
We know a commercial traveller who ‘was
taken dangerously ill in Glasgow, when far’
away from his home.  When the medical
man saw him, hesaid—
““You must have some brandy.” .
“No;” he answered ; “I have studied the
natureof brandy, and I will not take it.”

save his life: .

The ladies in the hotel were told of- this,

fand two of them. went into his room and
‘{implored him, for the sake of bis wife and

family, to imbibe the brandy.

~“N¥J,”h8 replied ; “1 helieve that brandy
is of no, use as a medicine, and I will not
take it.” o -

The medical attendants then proposed to
call in'an eminent pirysician, and have his
advice, To this the traveller at once as-
sented, and expressed his' veadiness to pay
the consultation fee. - : S
* The great man, white-haired and vener..

carefully examined him.
then said— - .

“Youare in great pain. Yes, in great
paing niy friend, They tell me you will
uot take brandy.” You.are quite right,
You need no brandy. Nor was any stim.
ulant given him. Quiet, rest, warmth,
wholesome food, and some gentle medicine
cured him of the pain and sickness, and he
has done many a good day’s work since,
Had he taken the brandy everybody would
have said that it, and it alone, had cured
him. But he recovered without it.—Rev.
Gearge W, McCiree, tn Unaon Signal,
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A Faraer RosBiNg Hiy DAUGHTER.—
“Imnever knew o liquor.seller’s money- to

tune, made through selling whiskey. He
became a confirmed drunkard, and his for-
tune soon .vanished, and’ he was glad to get

friends, "le had one daughter, an invalid,

‘| who, through the kindness of some friends,

was living at the coast, aud wassupported by

from these ladies, his visits were verv {re.
on pretence of speaking to her, and put his

money. was kept, and always succeeded in
carrying her
When drink gets the mastery over any one,
it makes its elave regarvdless of doing any

dishonorable and hemtless ach. "—English
Pugper. '

tor told him he would feel better if hie tookN
a little brandy eyery day. He bhegan, and
he kept right on until he lost all his work-

been your father, would you not rather have.

But “Mrs, Fay” was not a very faithfal

Tom heard it with a fmve face, and,.

The medical man protested that it would |

e e o

“I will not take it,” réplied the patient. .

able, came to the bedside of the invalid and {8
In quiet tones he |

stay in his family a generation, hewever.
much the man may have made by his trade, |
I*once knew a publican who had a large for-

an allowance of a pound a week from hiy,

some Christian Jadies.  After it came to her.
father’s. knowledye that she received money -

quent. . He would go over to her bedside,
hand under her pillow where he knew the’

little store away with kim,
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