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PREFACE

TaE canning and preserving of food produets is an important
factor in household management and of even greater importance
in national economy, since the conservation of foodstuffs, from
the time of production and natural time of consumption to a
later time, makes for a more varied and adequate diet, and that
secured at a lower economic eost. Practical snccess in canning,
preserving, drying, and brining turns upon the proper applica-
tion of the principles of science involved. The great necessity for
serupulous eare in every step of the whole process is imperative,
A worker who follows scientific prineiples and is watchful of
sanitary eonditions will have resulis that are uniform and sat-
isfying. It is easy to talk of science in the abstract as applied
to such problems, but unless one ean show just how this seience
demands that the processes be conducted in order to secure sue-
eess, such applied ‘‘science™ is mere pretence.

Women and girls are now facing a most wonderful oppor-
tunity for service in aiding to produce and conserve foods not
only for home consumption, but by increasing the eommereial
produets for export to Europe. The responsibility of wisely
utilizing the yield from greatly increased acreage rests in good
part upon the women and girls. Their work can be simplified
and made more effective by wisely applying scientific methods.

It is imperitive not only to produce and conserve supplies of
food, but also to select the most economical means of keeping the
various food products, In view of these facts, the suitability of
canning in comparison with other means of keeping food must
be considered. Since the public has been convinced of the con-
venience of handling and serving canned foods, eanning has be-
come the most widely used and popular means of preserving large
gquantities of fruits and vegetables. Some produets eould be
stored and sometimes prepared more economically in the home
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if conserved by other means of preservation, such as drying,
brining and storing.

Preserving foods by drying is a very desirable means and
one which is especially important to practice when there exists a
shortage of tin cans and when glass containers have advanced
a great deal in price.

Vegetables, such as sweet eorn, green string beans, peas, and
fruits such as cherries, berries, peaches, and figs, can be dried,
and in this state they will furnish variety and serve as a substi-
tute for canned foods. If properly dried and stored many foods
are attractive and wholesome. Such vegetables as cauliflower,
cabbage, cucumbers, and chayotes are better saved in brine than
canned.  Many other vegetables may also be kept in brine.
Legumes like peas and beans, root crops like carrots and beets,
while attractive when canned in a succulent stage, are more
nutritious and more economically stored when mature,

The use of various foods in the home should be planned in
advance, so there will be no waste, at the same time having food
for each meal economically combined and balanced so as to nourish
each member of the family properly.

‘This book has been written to help rather than to shine, and
if it does help, the author will be content.

Ora PowELL.
Jury, 1917.
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SUCCESSFUL
CANNING AND PRESERVING

CHAPTER 1

HISTORY OF THE DEVELOPMENT OF SCIENTIFIC
CANNING

MosT great industries have existed in some form for a long
period of time, but the preservation of foodstuffs by canning is
distinetly a modern art. Men turned their thoughts at a very
early time to devising means of preventing foods from spoiling,
but until the beginning of the nineteenth century the ounly
methods employed to this end were drying, pickling, smoking,
and preserving in sugar.

French Government First to Discover Method.—The wars
of Napoleon were directly responsible for the discovery of the
efficacy of the hermetic sealing of foods in order to keep them.
Near the end of the eighteenth eentury a prize was offered by
the French Government for the most practical method of pre-
serving foods for sea service and military stores. M. Nicholas
Appert, of Paris, was stimulated by this offer of a reward and
began experimenting. He worked from 1795 until 1809, when
he submitted to his government a treatise on the means of pre-
serving foods. During this year he was awarded the prize of
twelve thousand franes. In 1810 he published the results of his
experiments.

Appert’'s Method.—Ilis method was to enclose fruit, after
heating it, in a glass bottle, which was then eorked and sub-
jeeted to action of boiling water. The bottle was placed in a
water-bath and was heated very gradually for varying lengths of
time, depending upon the character of the food. Appert did not
know why foods kept when treated according to his method. He
believed that air was the destructive agent and that its exelusion
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2 SUCCESSFUL CANNING AND PRESERVING

alone would preserve food which had been cooked. TIn his
treatise he wrote: ** Absolute privation of the contact of external
air is necessary after the internal air is rendered of no effect by
proper application of heat by means of a water-bath,”

Past Experiences a Background for Work.—Appert’s wide
experience in life excellently equipped him to solve the problem to
which he had applied himself so devotedly. He had for nearly
fifty years been dealing with various lines of food preservation,
working as a pickler; a preserver, an expert confectioner, a
brewer, a distiller, and a chef. Ile continued his efforts, using
many different produets, and so perfected the art of canning in
glass that it is difficult to surpass it even in these times with all
our modern appliances, His simple utensils and process-room
might provoke a smile to-day, for seience had in his day not
really determined why canned food kept ; though his explanation
has proved to be wrong, his methods, oddly enough, worked.

Investigations Made by Guy Lussac.—Conclusions drawn
by Guy Lussae, an eminent French chemist, who was employed
by his government to investizate this matter, coincided with
what appeared to be the eontrolling factor in the practice of ean-
ning. He reported that spoiling of food was due to a series of
oxidation ehanges, and that by exeluding the air these changes
could be prevented and the food saved. This theory was ac-
cepted, and the true explanation of the matter was not known
until the advent of the new seience of bacteriology. Since the
principle of Appert’s methods has been shown by time and ex-
perience to be eorreet, it is that on which all canning and pre-
serving have since been done. He is regarded as the father of
an art which has proved a boon to all mankind. The French
Government has erected a monument to perpetuate his memory.
His method was so simple that others began using it very soon,
and before 1830 it was put into commerecial practice. Appert used
an open water-bath for heating his bottles, and this method is
one in eommon use to-day in home canneries. This information
on canning was desired primarily for military and naval stores,
but the advantage of having food preserved in this manner at-
tracted considerable attention to its use in the home.
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Canning Begun in England.—In 1807 a paper was submitted
by Mr. Sadding to the English Society of Arts, under the title ‘A
Method of Preserving Fruits Withont Sugar for House and Sea
Stores.”” It is believed that this knowledge of the general prin-
ciples was obtained from Appert while Sadding was travelling
in France. About the
same time Peter Dur-
rand obtained a patent
in England for preserv-
ing meat, fruit, and
vegetables in tin cans.

DEVELOPMENT OF THE
TIN CONTAINER

The canning indus-

try from this time on
depended a great deal
on the can; in fact, it
took its name °°ean-
ning"” from it. The ap-
paratus for manufactur-
ing tin cans was at first
very erude. The bodies
were cut with shears
and the side seams made
with a plumb joint and
then soldered together.
A weight was pulled up
to the ceiling and al-
lowed to (]I‘()]l upon a Fia. 1.—Type of can used shout 1889

sheet of tin in order to cut tops and bottoms of the cans, The
die was east on the under side of the weight, and the opposite die
was cast in a piece of metal below. The forming of these pieces
depended on the weight being properly guided, therefore the proe-
ess was slow and diffienlt. Heads or eaps were made to set into
the body and were soldered in place by hand in a very primitive
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way. Necessity has never more truly proved its title, ‘‘The
Mother of Invention,”” than in the eanning line (Fig. 1). These
cans were about the size of a No. 2 ecan, except that they were
taller. From the erude homemade experimental apparatus there
have been developed for the purpose of the canner all sorts of
machinery and applianees. Now all parts of the can are made by
labor-saving machinery and put together by machinery. This
method reduces their cost enormounsly (Fig. 2), Commerecial

Fiz. 2 —Manufacturing tin cans to-day, (Heinz Co.)

houses abandoned glass in favor of tin cans because they would
withstand extremes of temperature and the initial cost was less.
The transportation both ways on the tin ean was less eostly and
the loss from breakage was eliminated. Tin is probably the con-
tainer used almost universally by eanners now, although glass is
popular in the more exclusive canning and preserving kitchens
where very choice special produets are put up into faney packs.

The Real Cause of Putrefaction.—During the time of Tyndall
and Pasteur, 15822 to 1893, the real cause of putrefaction was
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determined to be living microtrganisms which e¢ome in contact
with the material which *‘spoils.”” To these men belongs the
honor of discovering the fundamental prineiples involved. Now-
adays it 18 understood that the mere presence or absence of air in
a can is a matter of no importance in itself. Air plays no im-
portant part in putrefaction save as a earrier of living things,
which are commonly and popularly spoken of as germs, microbes,
microérganisms, or bacteria. All of these terms are nsed some-
what indiseriminately and all mean practically the same thing.

DEVELOPMENT OF COMMERCIAL CANNING IN AMERICA

The canning industry was established in the United States by
Ezra Daggett, in 1819, He had learned the trade before emi-
grating to this eountry, and packed salmon, lobsters, and oysters
in New York. The records show that William Underwood packed
preserves and table condiments in glass as early as 1821, in Bos-
ton, and in 1835 he packed tomatoes in glass. The records also
show that William Underwood shipped his goods to South
Ameriea in 1821, | In 1837 Isaac Winslow hegan experimenting
with the canning of corn in Portland, Maine. There is probably
no earlier record of eanning in tin in this country than the work
of Tsaac Winslow. Corn was first canned on the eob. This
proved unsatisfactory on aceount of the bulk, and it was thought
the cob absorbed some of the sweetness from the kernels. Maine
was the home of the eorn ecanning, and is still so considered. The
first cannery in Baltimore was opened about 1840. The canning
of corn, tomatoes. and fruits was started in Cineinnati, Ohio,
about 1860. The growth of the industry was very rapid. New
canneries sprang up like mushrooms in various parts of the coun-
try, and unskilled men vied with the older packers in the quantity
put ont. This rapid growth resulted in the formation of Can-
ners’ Associations, the development of which led to new and better
methods of work.

The guestion of preservation of food is one of the most inter-
esting and important in the whole field of applied seience. H. L.
Russell, of the University of Wisconsin, was the first man in this
eountry to apply the science of baeteriology to eanning, in 1895,
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and in 1896, Prof. 8. €. Prescott, of the Massachusetts Institute
of Technology, and W. L. Underwood, of Boston, began investiga-
tions regarding the bacteriological technique of eanning. Until
this time the commereial art of eanning was a mixed lot of theory
hedged about by mystery.

Theory of Canning Not Understood.—Factories were jeal-
ously guarded. It was almost impossible for an outsider to gain
admission. The eanner really knew so little about the seience
that he felt eompelled to guard carefully his ignorance. He
tried to throw a glamour of seecrecy over nearly every move-
ment simply through caution to protect what little good informa-
tion he possessed regarding the process of canning. The uneer-
tainty and the possibilities that losses might oecur were a eonstant
sourece of worry and uneasiness to a great many who were en-
gaged in the canning business, The general public had a very
vague knowledge in regard to bacteria. Most people assoeciated
them only with disease. Canners were loath to have the subject
of canning connected with germs, because they believed this
would frighten people, who wonld then not wish to eat any more
eanned goods., If a season came in which baeteria seemed un-
usually prevalent, the canners considered it most mysterious and
attributed it to the “‘strange season.’’ Sinee science has brought
to us the knowledge of microdreganisms the lines of attack have
become more elearly marked, and with the modern weapons to
combat the foe we eéan fight the war against bacteria with safety
and assurance of suecess. The principal weapon of defence
against bacterial action is the praetice of most serupulous cleanli-
ness: just as modern surgery depends upon absolute cleanliness.
Like most other manufaeturing industries earried on by enter-
prising men, the proecess of canning has undergone complete
change as the scientific principles involved have come to be under-
stood and to be given a controlling power over the practical proe-
esses involved.

Location of Industry (Figs. 3 and 4)—Large quantities of
vegetables, meat, and fish are preserved along the Atlantic Coast;
much of the salmon supply is eanned in Oregon and Washington ;
meats are put up largely in Chicago and Kansas City, and fruits
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and vegetables of the highest grade are packed in California,
Hawaii, and New York. Maryland and New .Jersey rank very
high in the production of eanned tomatoes, Maine and Illinois
lead in corn canning. The development in the canning industry
in the ten-year period is shown in the accompanying charts and
is largely due to improved machinery.
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Fio. 3.—Chart showing comparison of value of mest products by states in 1899 and 19009,
(Thirteenth Census of U. 5., Vol. VIII, 1910.)

A striking illustration of growth in the canning industry is
the rapid development of the pineapple canning in the Ilawaiian
Islands indicated by the following table:

L R R e S e T T D e e e e 2,000 cases
EROB oo sirasis s v S seaera ol B s s R 410,000 cases
IBIE o ds mme s d it Wi o deimnn oy e aie e = e 3, DO 1,000 gnnEs

This volume of business is the ecombined output of ten sepa-
rate companies. These results show the quick appreciation of
a really good produet by the consuming publie. In the first can-
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ning large quantities of juice were lost when the prime ripe fruit
was sliced. Recently it has been discovered that the juice con-
tains seven per cent of sugar and ean be concentrated and used
for syrup in canning pineapple, thus saving the purchase of large
gquantities of sugar.

Better Equipment Invented.—When corn canning was first
begun, the corn was cut from the cob with a common case-Inife:

MILLIONS OF DOLLARS

California
New Vork
Maryland
Washington
Pennsylvanic
Indiana
” aine
//KJ-HOIS RREErE S
Massachsett s mmmmm—
Michigan :
Wisecohsin
Ohio

New Je rsey
Oregon
Jowa
Delaware
Hentuchy
Virginia
Missouri
Colorado
Minnesota
Utah

SELIIEEHS EEFFEPETS PEFEITHEE T
B2 i1

CARPEREFPE TETS S, -

- 709
ez 899

Fia, 4. —A chart showing comparison of value of canned !mtl‘yrounr\'m] products by states
in 1899 and 1900, (Thirteenth Census of U, 8., Vel. VIII, 1910,)

then came the use of a curved form shaped to the ear. At this
stage of development “‘cutters’ were the most numerous body of
workmen about the factory. For instance, in 1869, 800 hands
were employed in a factory : 375 were eutters and about 100 husk-
ers. Machines run by hand came in about 1875. Power machines
came into use about 1886. Much improvement has been made on
all machinery since that date. In canning corn, for example,
among the most important machinery are those which husk the
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corn, take ofl the silk, cut kernels from the cob, fill the cans, seal
the eans, put on labels, ete, Different machines are made to fit
into the work of other machines so the various processes of han-
dling one product will be continuous. These machines are now
perfected in all details and are operated automatically. The
capacity is immense for earrying products through the different
departments in a very short time.

Processing Methods (Fig. 5).—In the early days of this in-
dustry the open-kettle method was used, The highest obtainable
temperature was 212° Fahrenheit, the temperature of boiling
water. It was soon realized that a higher temperature would kill
more ““germs’’ and insure more suceessful results in a shorter
length of time. A little later a higher degree of temperature was
secured by the addition of ecommon salt to the water-bath. Fol-
lowing this another method of obtaining a higher degree of heat
came into favor. It was found that by adding chloride of cal-
cium to water the specifie gravity of water was increased and a
temperature of 240° Fahrenheit was obtainable without ebulli-
tion. The advantage elaimed for this method was that it was
fuel-saving and labor-saving. Under this proecess, however, the
cans became diseolored and eonsiderable expense was incurred in
cleaning them. With the coming of the “steam-jacketed’ copper
kettles and the *‘closed-process '’ kettle these previously described
methods of sterilizing were abandoned, exeept for the plain water-
bath, which is still in nuse. The steam-jacketed kettle is one in
which a kettle is surrounded by a metallic ehamber like the eom-
mon double-boiler kettle, except that the outer chamber is air-
tight and superheated steam is piped into it from a boiler, thus
raising the temperature of the cooking kettle considerably above
212°. Such steam-jacketed kettles are commonly used in large-
quantity cookery, as in hotel kitehens and industries like dyeing
and soap making, as well as in canning. The closed-process kettle
is simply a kettle for boiling which can itself be closed tightly so
as to prevent all escape of steam; the heat which ordinarily
escapes from the water as the steam arises is thus kept within the
water and in the superheated body of steam in the elosed echam-
ber ahove it, and so the temperature rises above 212° With the
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introduction of steam retorts in 1897 the time for sterilizing was
shortened. Next eame the present style of kettle and dry steam.
Latest Processor.—The agitating cooker is perhaps the latest
development. Bulky starch produets are poor conductors of
heat, and it requires a long time for the heat to penetrate to the
center of the contents. The time for processing ean be greatly
reduced by eausing the cans to roll over and over in such a man-

Fia, 5.—A processing devies for home canning proposed in 1880,

ner that the liguid present within each can will be carried more
quickly through the mass and the contents will be gently moved
to the inside surface of the ean, where they become heated more
rapidly. It is necessary that this agitation be slow and even.
Other Labor-saving Devices.—There are machines for almost
every step of the handling of different fruits and vegetables for
canning; conveyors, sheet-iron tunnels where jets of water are
constantly running to wash the product, sorters, peelers, slicers,
fillers, and cappers; these and many other machines are avail-
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able, and all are labor-saving and space-saving as well. The result
of this application of machines and pewer is that a great quantity
of produnets can be handled in a very short time.

Greater Demand for Canned Foods.—In 1890 there were
about one thousand establishments engaged in this industry and
the value of the output was a little less than $45,000,000, In
1916 the output for domestic consumption was thirteen times this
amount, The consumption of canned products has inereased
vearly, largely because the prices have been reduced as the com-
mereial proeess has been perfected, thus eoming within reach of
a larger number of people. It has been said that in 1857 a quart
of tomatoes sold for 50 cents and a quart of peaches for $1.
Nathan Winslow sold to Samuel S, Pieree, of Boston, one dozen
canisters of preserved corn for $4 in February, 1848. The publie
has been informed through reports and investigations and
through the advertising world that the eonditions under which
reliable concerns work are sanitary and that canned food prod-
uets are as desirable in their place as are fresh foods: the more
the public beecomes aware of these facts the greater is the demand
for this class of food. Reduced prices and a buying publie
educated to the real value of ecanned foods explain the greater
demand for them.

Conswmption and Estimated Value of Canned Foods in
1916 —A report whieh was given at the annual meeting of the
National Canners’ Association in Louisville, Ky., in Febrnary,
1916, will be of interest here to show, to some extent, the use of
canned food in the United States. Three billion eans of food are
retailed yearly at about $600,000,000. The eonsumption of corn
is estimated to be 100,000,000 ¢ans annually ; of peas, 200,000,000,
and of tomatoes, 350,000,000. New York City spends yearly at
retail over $64,000,000 for milk, $45,000,000 for bread, $45,000,-
000 for eggs, and for eanned goods over $150,000,000—almost as
much as for milk, bread, and eggs combined. In 1916 the report
of the Canning Club girls and Home Demonstration Clubs in the
South showed 3,318,481 containers put up for home use and for
the market. In the North and West 7903 Canning Club members
put up 201,306 eontainers in 1916. This is, of course, only a very
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small percentage of the full amount of such products put up in
the homes of the eountry. The economie significance of the use of
canned foods has grown to such proportions that it cannot be
ignored by the housewife or by the nation.

It is important to have vegetables and fruits in the diet, but
it is impossible to have them fresh at all seasons, especially with
the difficulty of distribution and transportation of foods in thickly
populated areas. The problem of extending the supplies from
season to season must necessarily be met by preservation of foods.
The eomposition and their importance in the diet place them
among staple foods rather than as accessories in the diet. A
judicious amount of fruits, vegetables, meats, and whole cereals
mingled with the eanned products will doubtless furnish the
necessary supply of ‘‘vitamins,”” growth-promoting substances,
which recent investigations indicate are essential to good health.

United States Government Publication.—The United States
Government has many persons employed to work out some of the
problems that perplex the preservers of food. These people have
been studying for years and experimenting along these lines. Bul-
letins have been printed on the subject which ean be secured
free, or at a very small cost. Many housekeepers are now eagerly
seeking this information. Laws also have been passed to attempt
to regulate the methods of preparation of canned foods. People
have gradually acquainted themselves with the ways in which
bacteria work for our good or ill, and it is no longer necessary
to whisper when discussing their effect on eanned goods. It is
known that useful “‘germs’’ greatly outnumber the harmful
ones. Sinee we conld not exist without the action of bacteria, we
must regard them as our friends rather than our foes, even though
there are a few species which might do us injury.

QUESTIONS

1. What proof can you give that canned goods hold to-day a large place
in the food supply of our large cities as well as in portions of the
country remote from the centers of population?

2, Why is it impossible to collect statistics of the value of the foods
canned annually in the United States?
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3. Why is the study of the canning of foods a legitimate work for the
United States Govermment? "

4. What large classes in the community may be helped by the knowledge
of canning disseminated by the government?

5. What forces have made possible the extensive use of canned foods?

What has determined the locations of the canneries?

7. State chronologically the different processing methods used, giving a
brief explanation of each.

8. What is the principle to which each process conforms?

9. To what science are we indebted for the explanation of the results ob-
tained in canning ¢

10. What is the meaning of putrefaction? What is its cause?

11. To whom are we indebted for the explanation of putrefaction? To
whom indebted for the application of scientific explanations to can-
ning?

12. To whom are we indebted for the discovery of canning? What his-
torical events led to this discovery ? Give approximate date.

Gl
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CHAPTER II
BACTERIOLOGY AS APPLIED TO CANNING

ScienTisTs have established beyond a doubt that the decom-
position of food is due to the presence of living organisms which
cause fermentation and putrefaction. These organisms are
molds, yeasts, and bacteria and belong to the lowest order of
plants. The presence of all or any of these types of germs on food
1s the principal cause of its spoiling. Similar microdrganisms
exist in teeming millions and are present everywhere, They are
in the water we drink, in the soil, floating about in the air we
breathe, and on all objects. All of these except mold are so
minute as to be invisible without the aid of a microscope.
Molds, yeasts, and bacteria differ from the plants with which we
are more familiar in that they are unable to manufacture their
own food out of the air and the soil as the green plants do. These
types contain no chlorophyll or green coloring matter, and must
therefore get their food from substances already built up by
higher plants or animals. These colorless plants are generally
grouped by botanists under the division ‘‘ fungi,’’ though the
bacteria are strictly separated from the yeasts and molds. Both
the chlorophyll-bearing and the colorless plants embrace those
that are parasites and others that are saprophytes. The para-
sites live upon live animals and plants; the saprophytes live
upon dead animals and plants, and it is this class, therefore,
which eoncerns us in eanning,

Some people do canning and preserving of foods snecessfully
with little knowledge of these germs, but to know something about
these minute forms of life, which are so abundant everywhere,
will make the work more interesting. When it is understood
why foods keep, uniform results may be more easily obtained.

Molds.—The molds, unlike yeasts and bacteria, are visible to

15



Fia. 6.—Parasitic organisms. In the following figures ha denotesaerinl hyphs; sp.
Eporangium; 2y, ygospore; e, exosporium; my, mycelium; me, mucilage: ef, eolumells; en,
euduznmdm
Fia. A. Fglre-bennng hyphe of Mucor, gmulnp; from horse-dung, Fre. B. The same,
teased out with needles (A, 4). Fras. C, D, E. Successive stoges in the development of the
sporangium. Fro, F, Isolated spores of Mucor. Fra. G. Germinating spores of the same
mold. Fia. H. Buccessive stages in the germination of a single spore. Frea. 1, 1, K. Sue-
cessive phases in the conjugative process of Mucor. Fra. L. Successive stages ‘ohaerved
during ten hours in the growth of a conidiophore of Peniedilium in an object-glnss culture (I, 4).
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the naked eyve. They are considered first because most house-
keepers and students in home economies are familiar with them in
their growing stage. Molds require oxygen, considerable moisture
and heat, and use sugar and starches as food : moreover, they ean
grow in the presence of acids. They thrive in damp, dark places
where there is little or no eireulation of air. Beeause they have
the ability to grow in aeids molds readily attack fruits and to-
matoes. At first in general appearance molds are gray, soft, and
fluffy; later they show colors, as blue, green, brown, black, or
yellow. The color appears when the molds are reproducing.
Under a microscope the minute, thread-like mass of mold found
upon jelly or bread shows a myeelium or root-like structure ex-
tending into the food upon which it grows. The upward-growing
branches bear special spore organs which contain thousands of
seed-like spores. The spores drop from the mold plant and float
unseen to other places. They grow with great rapidity. The
kinds reproducing yellow and green spores are sometimes found
on jellies, preserves, and dry meats. They are first green and
then yellow. Brown mold is found in putrefaction of fruit. Cer-
tain types of food materials, particularly the fruits, are most apt
to be attacked by molds such as Penicillium and Aspergillus ( Figs.
Tand 9). These molds do not develop unless there is oxygen pres-
ent. These mold spores heing abundant in the air, it is impossible
to leave food exposed without having a number of living spores
fall upon it. If fruit is opened, partly used, and the jar is simply
covered again, the fruit will soon mold, due to the mold spores
which enter while it is open. [If this froit is to be kept it should
be reheated and sealed to exelude the air. Usunally the mold is
confined to the surface, hut the decomposition products of its
growth frequently penetrate and flavor the whole mass. At one
time it was believed by some housekeepers that a thick layer of
mold on the top of erocks and jars eontaining jams and pre-
serves was a good indication of its keeping, becanse this layer of
mold excluded the air from the contents in the lower part of the
container. When these jars were opened it was necessary to
throw away several inches of the food which was next to the mold

and sometimes nearly half of it. As the food stood with this
>

-
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heavy layer of mold the odors and flavor permeated the balanee
of the contents of the jar, and the produet when servid was not
so palatable and wholesome as it would have been had it been
sealed air-tight and processed when first put up (Fig. 8). In
addition, all waste of food is thus avoided.

Molds are easily killed by moist heat, A temperature of 160°
to 180° Fahrenheit will be sufficient to kill all mold, When food

Fig, 7.—Aepergillus fumigatus (appears on tomato sauces and preserves).

18 sterilized, packed into jars or cans, and sealed immediately to
proteet it, mold will not appear so long as the containers remain
air-tight. If the top of jelly is wiped off with aleohol this will
kill some of the spores. Sometimes a cireular dise of paper which
has been dipped into aleohol is placed over the jelly before the
cap is placed on the glass, Often a thin layer of melted paraifin
is poured over the top of the jelly. Either method will kill any
mold spores which might have fallen on the jelly while it was
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open and cooling. Immediately after so treating the jelly it
should be covered to exclude the air' (Fies. 6 and 9).
Yeast.—The yeast plants are not difficult to control in ean-
ning. Yeasts are the natural agents which produce fermenta-
tion. As this word is commonly used it refers to the proeess by

= ¥ -— —

F1a. 8.—Bacillus found on tomstoes, showing fagelle, thread-like appendages,

which aleoholie liquors are produced from sugar solutions, Fer-
mentation is the basis of producing stimulating beverages.
Methods of raising yeast bread are also examples of fermentation.
It is always the sugars present in these substances which undergo
the fermentation.

Yeasts are one-celled plants. They reproduce by budding;
that is, by the growth of a bud on the side of the cell. This bud
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becomes fully develgped very quickly and separates itself from
the mother-cell, and after attaining the adult stage begins to
reproduce itself in a similar manner. Yeasts, under adverse con-
ditions, sometimes reproduee by forming spores within the cells.
The cell bursts and the wind carries the spores everywhere. The
use of yeast in bread making is familiar. When given food (in
form of sugar), warmth, moisture, and air, yeasts grow, breaking
up the sugar and producing a gas, ealled earbon dioxide, and
aleohol. Bubbles of this gas may be seen when a can of fruit fer-

Fira, 9. —Penicillium glavcum (a common mold) (X 500), (Frenkel and Pleifier.)

ments. Since yeasts are abundant in the air and on the skins
of fruits and vegetables, it is always necessary both to destroy
them on the food being eanned and to prevent their further en-
trance into the sterilized foods by sealing the containers air-
tight. Yeasts ave easily killed by moist heat at a temperature of
160° to 1907 Fahrenheit, Oeceasionally spores, which are more
resistant than active plants, may be present. The organisms de-
seribed above are not diffieult to control (Fig. 10).
Bacteria.—Bacteria are the most serious foes to combat in
canning because they are more difficult to kill by heat than
either molds or yeasts. They are present everywhere in enormous

INIA A IIC INSTITUTE AND STATE UNIVERSITY
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numbers. They are also unicellular plants, but are smaller than
yeasts. A young bacterium cell attains full size and aequires the
capacity to reproduce itself much more rapidly than any other
form of life. So rapid is their réproduction that a single bac-
terium may produce millions more in a few hours. The rapidly
multiplying bacteria often form more or less colorless viscous
masses or a thin senm float-
ing on the liquid in which
they are growing. Similar
masses form the green semmn
sometimes seen on stagnant
water, due to the growth of
a mieroscopic plant, the
Spirogyra.

Bacteria require for
their growth warmth,

moisture, and food. Many
kinds of hacteria prefer
protein food., Food for @
bacteria is not necessarily

of a highly eomplicated kY
nature. Many species will @ @ @
find the right conditions

n LS g Fia. 10.—Various stages in the development
f LR lll)tlrlﬁlllllellt an d of brewer's yeast, seen, with the exception of the

AT 3 y first in the senes,” with an ordinary high power
Erow th ]f a Hllld.l]. amount (Zeiss, D, 4) of the microscope. The first is greatly

L : . . magnified (Gumodlach's 1-16 immersion lens), The
("f []l’Ut( m “'“d some water second series of four represents stages in the divi-

s “ : sion of nsingle eell; and the third seriean branching
are preseut. Smee fl:'W rolony. Everywhere the light-areas indicate

bacteria thrive in acids or vacuels

in the presence of much sugar, their destruetion is less diffieult
in fruits and tomatoes than in vegetables such as corn, peas, and
beans, or in meats, which are the most difficult of all foods to
can safely in the home,

Bacteria in the growing state can be killed by subjecting them
to moist heat at boiling temperature for variable lengths of time.
Moist heat is far more effective than dry heat. Many kinds of
bacteria have the power under adverse conditions of producing
spores which are mueh more resistant than the vegetative or ac-

'
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tively reproducing form in which the baeteria ordinarily are
found. Bacteria pmduce spores for the purpose of meeting un-
favorable conditions, and in this resting stage the living matter
may lie dormant for a long time, as it were, awaiting favorable
conditions under which the vegetative rapid reproduetion form
can be resumed. These spores may be compared to the seeds of
higher plants in their ability to withstand unfavorable condi-
tions. While most of the bacteria which do not produce spores
can be killed at a temperature of 140° to 180° Fahrenheit, it
is a well-known faet that some spores are able to resist heat at
boiling temperature for sixteen hours or more. Many bacteria
show great adaptability to temperature conditions. Drying or
dehydration for a long period of time will kill many organisms,
but, on the other hand, spores may withstand drying for years.
Sterilization to kill spores as well as the ordinary baeteria forms
may be accomplished by applying boiling temperature for a cer-
tain length of time on each of three successive days. Certain
resistant spores will germinate within twelve to twenty-four
hours after the first treatment; but heating on the second day
will kill these; and the third treatment is a safeguard which will
destroy all remaining “germs’’ in most cases. This intermittent
or repeated sterilization with a eonstant temperature of 212°
Fahrenheit is perhaps a safer method and will assure success
more often than a single period of sterilization at the same tem-
perature for a longer length of time.

Almost all the bacteria which are so resistant to heat when in
the spore state are abundant in eultivated soil and therefore pres-
ent in pods, husks, and different parts of such vegetables as
corn, peas, and beans, which contain food upon which the spore-
bearing forms thrive. The presence of these bacteria upon the
parts of vegetables to be canned is therefore almost inevitable,
The difficulty of sterilization is increasingly great when such
vegetables have been bruised, allowed to stand, or have in them
decayed portions. When fruit skin is broken, molds fall to work
and open the way for bacteria to enter and start the decay. If
the juices of these plants hecome infected with spores of these
various species, the problem of sterilization is more diffienlt.
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All baeteria in the spore state can also be destroyed by sub-
jecting them to a temperature of 240° to 250° Fahrenheit, moist
heat, but special apparatus, as the steam-pressure canner, is neces-
sary to produee such temperatures. For this reason the method
known as intermiftent sterilization finds wide use among house-
keepers and Canning Club members who do not possess steam-
pressure canners, This method of fractional sterilization consists
of applying boiling temperature to vegetables, already packed in
glass or tin, for a certain period on each of three snecessive days,
sealing the jar immediately after each boiling or “‘processing’’
if the 1id has been loosened to take care of the expansion cansed
by the heat. Between each daily processing the containers are
kept at ordinary temperatures, under which the spores not killed
by hoiling develop into the more easily killed vegetative or grow-
ing state, which are then destroyed by the next period of boiling.
If spores are present in the jars or cans, rarely do they fail to
thus develop and be destroyed by the third processing (Fig. 11).
For peas and corn, properly selected and handled carefully. proe-
essing for one hour in a water-bath at boiling on the first day,
and repeated on the second and third days, will ordinarily steril-
ize these foods in quart jars or No. 2 eans. The flavor of such
vegetables thus processed is considered by many to be finer than
when the vegetables are subjected to very high temperatures, as
in the steam-pressure cookers. Treatment for one hour on three
successive days is perhaps the safest method to follow with hot-
water canners, when eanning such vegetables as sweet potatoes,
peas, corn, beans, ete. 1t is dangerous to use minimum periods of
processing, hecause during some seasons there are oceasional “‘out-
breaks’ where ficlds are infected with an unusual type or a larger
number of bacteria than ordinarily exist. Some fertilizers eause
the fibers of plants to tonghen, and it is more diffieult for heat to
penetrate them, therefore a longer sterilization period is required.
Every precaution shonld be taken to counteract the influence of
such danger by cleanliness, careful handling, and rapid working
from one stage to another during the entire proeess of canning.

Enzymes.—In addition to the action of “‘zerms’’ or minute
organisms, the spoiling of fruits and vegetables is hastened by



24 SUCCESSFUL CANNING AND PRESERVING

natural changes, which result from the action of enzymes or unor-
ganized fermenting agents found in nature (the pepsin of the
stomach is an illustration) which, while not eellular organism like
bacteria, do break down and decompose foodstuffs. These changes

-

Fia. 11.— Bacillus butyricus (rods and spores found in corn)

take place with varying rapidity in different foods and injure the
quality of the food. The delicate flavors of many fruits are thus
destroyed when they are allowed to stand too long, and become

stale before being canned. This is an important reason why all
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fruits and vegetables should be canned as quickly as possible after
being gathered. The canner need not pay great attention to
enzymes, because they are killed as soon as heated.

Classes of Bacteria.—A classification of baecteria in reference
to their need of oxygen is especially helpful to the eanner; from
this point of view, baeteria are of three classes:

1. Aérobie—require free oxygen.

2. Anaérohic—ean live without free oxygen (Fig. 12).

Fio. 12.—Anaérobic pea bacillus.

3. Facultative (Aérobie, anaérobie)—ecan live with or without
free oxygen.

Aérobie bacteria obtain the oxyeen necessary for the process
of multiplication from the air, and if the air is cut oft they either
remain dormant or die. Anaérobie baeteria obtain their supply of
oxygen from organic compounds such as earbohydrates and pro-
teing. This class sometimes causes more violent fermentation
when foreed to grow in the absence of free oxygen than when
growing naturally; being deprived of free oxygen, the tearing

SCANNED AT VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
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down of organie eompounds is accomplished with great rapidity
to supply the required oxygen, while the multiplication is les-
sened.  This faet aceounts for the rapid spoilage of goods which
have been improperly sterilized. The anaérobic bacteria bring
about decomposition with the evolution of a large amount of gas
(Fig. 13). This gas may accumulate in quantities sufficient to
bulge and even to break the container in which it is sealed (Fig.

Fru. 13.—Baciilus megatherium (the vegetating forms as found in o can of peas).

14). When produets in tin bulge from the presence of gas inside
they are known as “swells,”” Some baeteria have been described
which bring about decomposition in vegetables and meat without
evolution of gas, They give evidence of their presence by the
development of peeuliar odors and flavors. These are known as
““flat sours.”’

A large percentage of losses in canned goods is due to the
facultative anaérobes. The anaérobie bacteria, however, cause
spoilage in many cases where others are destroyed because the an-
afrohic belong to the soil and are spore-bearing and have the
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power to withstand very high temperatures and afterwards de-
velop. Most all of the anaérobes are known as baeilli: that is.
they are rod-shaped. ‘

Facultative aérobic or facultative anaérobie bacteria belong
to a class which accommodate themselves to whatever condition in
which they may be placed :

Facultative aérobes are anaiérobiec by nature, but will grow
in an aérobic state; that is, in air,

Faenltative anaérobes are aérobie by nature, but will grow in
an anaérobie state; that is, where air is exeluded.

Fig. 14.—(a) Can bursted from pressure of gas generated: (&) a normal ean, () a swell,

Nearly all bacteria found in improperly sterilized sealed con-
tainers are spore-bearing organisms, either anaérobic or faculta-
tive anaérobie. If there should happen to be a leak in the can,
any variety may enter and set up decomposition. Non-sporu-
lating varieties are always destroyed at boiling temperature (212°
Fahrenheit) ; so unless there is a leak or the sterilizing is incom-
plete, this variety will not be present.

A partial vacuum is an ideal environment for the growth of
anaérobic baeilli, since free oxygen interferes with the multipli-
cation of these germs. On the other hand, they require oxygen
for growth, but they must obtain it by breaking down substances
that eontain oxygen in chemical combinations,

Partially eooked material offers a more saitable medium for
these germs, because the eellulose or fiber is softened and there is
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usually more surface exposed, and the juices are richer in earbo-
hydrate or albuminous matter, as the case may be. The danger
from these bacteria is not so great where absolute eleanliness is
exercised and waste material is properly disposed of. Many bae-
teria which are capable of setting up putrefactive processes will
thrive luxuriantly on a great variety of eooked foods, when, as a
rule, they will not grow readily on whole raw materials,

Perfect Seal Important.—Putrefaction is sometimes found in
imperfectly sealed and sterilized
canned meats and vegetables.
This may be due to insufficient
sterilization or to leaky cans. In
the process of putrefaction there
are various ptomaines and foxie
poisons formed which sometimes
eause considerable trouble.

Testing the Seal—(a) In
glass. After fruits and vegeta-
bles are canned and set aside until
entirely cold, the jars may be
tested by removing the clamp and
attempting to lift the lid from the
jar. If the lid comes off, the jar
was either not properly sealed or
the contents are fermenting and
may have to be discarded. If the lid remains tight, the chances are
that the contents are keeping (Fig. 15). When faulty sealing
alone exists jars may be reprocessed and the contents saved.
However, protein foods are sometimes attacked by hacteria
which thrive without the presence of air, and which decom-
pose eanned foods without producing any gas. When these
have not been killed by processing, the food may appear good
and the jar remain sealed when it is spoiled. These spoils
in tin eaused by bacteria which decompose food without form-
ing gas are known as ‘‘flat sours’’; with them the can is not
bulged and shows no indication of spoiling. 'When such produets
are opened they are slimy and soft and they are acid to the taste.

Fro. 15.—Testing the jar seal.
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(D) In tin. The time to detect the leak is when the ean is first
put into the sterilizer; a shower of*bubbles will be seen coming
from the defective seal, If the can is removed immediately and
retipped or eapped, the contents may be saved in good condition.
Oceasionally the attempt is made to save defective eans, when
they are detected after the proecessing, by reopening the tip hole,
repairing the can, exhausting and reprocessing for the regular
time. Produects handled by this careless method are very likely
to eause most serious stomach and intestinal complieations. This
practice is a very dangerous one.

After cans are cooled, before stacking them, they are some-
times tested by tapping the end of the can with a piece of metal.
A elear, ringing sound indicates that the can is air-tight, I1f a
dull sound is heard when the metal strikes the lid, the ean should
not be stored with the lot. A trained or experienced ear can very
quickly deteet from the sound when all is not well within,

Substances Injurious to Bacterial Growth.—Many bacteria
in growing give rise to substances such as acids which are more
or less injurious to the eell life. The accumulation of acids and
other substances produced by bacteria mterferes with the bacterial
growth and their power of multiplication. We have examples of
this in the “flat sours’ and also in the brining of vegetables,
The acid present when frothing ceases above the brined cuenm-
bers (lactie acid) is strong enough to kill most of the bacteria
in the brine. Tt is this lactic acid which eures and keeps the vege-
table if the air is excluded from it at this stage, and the forming
of seum yeast at the surface of the brine is prevented. Many
manufacturers do not know that their brine contains acid, yet the
instant it does not contain it the piekle begins to deteriorate. A
full explanation of this process is given in the chapter on ‘‘Piek-
ling,”” page 190. One of the prineipal factors in the manufacture
and preservation of sauer-kraut is the development of lactie acid
in quantities sufficient to act as a preservative. Bacteria, yeast,
and molds are of value in preparation of foods such as vinegar,
pickles, saner-kraut, cheese, bread, and butter.

Methods of Preserving Foods.—Just at this point it may be
helpful and interesting to consider methods of preserving food,
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with a brief explanation of how each method accomplishes its pur-
pose. To understand these fundamental reasons enables one to do
canning and preserving more skilfully. The four methods com-
monly used are preservation of food by drying, by preservatives,
by heat, and by eold.

1. Preservation of Food by Drying.—This method perhapswas
one of the first known. In primitive times food was exposed to
the direet rays of the sun for the purpose of drying it. This
method is practiced at the present time, but more frequently the
produet is subjected to a higher temperature. In the process of
drying a considerable portion of water is eliminated and many of
the organisms present are destroyed. Dacteria, yveast, and molds
cannot develop when the moisture in any food is very much
reduced below the original amount. The same is true when cer-
tain disinfectants, such as smoke or the fumes of sulfur dioxide,
are used in the cure. Meats and fish are frequently dried after
a preliminary smoking or salting. Many food materials contain-
ing an abundanee of starch are sufficiently dried in the natural
proecess of ripening and drying; for example, certain nuts, such
as chestnuts and the grains, Meats, meal, or Hour containing the
same amount of moisture as raisins or prunes would quickly spoil.
Fruits are usually readily preserved by drying on aceount of
their high sugar eontent, A dried or partially dried food should
be sealed from the air to prevent gross eontamination and to pre-
vent moisture being absorbed due to its hiveroseopic nature.

2. By Harmless Preservatives—The most eommonly used of
these preservatives are salt, sugar, vinegar, and ecertain spices.
In the presence of these, bacteria and yeast cannot grow suceess-
fully. Produects such as jellies, preserves, and pickles are easily
kept because of the presence of one or more of these preservatives.
While the sugar or spices used may prevent fermentation, molds
are likely to ocenr on these foods unless sterilized and sealed to
protect them from the air. This ean be done with all of the prod-
uets, except jellies, by always processing and sealing after packing
them into the containers. Jelly ean be protected from mold
by pouring over it a thin layer of melted paraffin when cold and
covering it tightly.
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Sodium ehloride (salt) is used for dry-salting fish and some-
times other meats. The salt rapidly removes a part of the water
and thus forms a medium which is not suitable for the growth of
bacteria. This is a physical action, because it is brought about by
greatly increasing the osmotic pressure. Some preservatives act
chemiecally by direct antiseptic action upon the microdrganisms.
Preservatives that inhibit the growth of organisms by their chem-
ical action as antiseptics belong in two classes: (a) those which
are produced in the food as a result of fermentation of the food
material being packed; (b) those which are added direetly to the
food.

(a) Self-fermentation as Preservation.—Among the products
in which preservation is achieved through the results of fermen-
tation, in the proeess of enring, are pickles, olives, onions, sauer-
kraut, eaulifiower, and some pickled meats and varions other raw
materials. Laetie acid formed by the action of lactie acid bacteria
upon sugar may develop in sufficient quantities in certain foods to
preserve them indefinitely against further ehange if properly
handled. The preservation of ensilage is largely due to the laectie
acid and other acids which are formed during the process of
euring.

(h) Preserving powders and other chemicals added to foods
for their preservation are considered detrimental to health. Not
only are foods containing them in guantity less wholesome, but
their use enconrages carelessness and the putting up of food which
is unsound and unfit to eat. Benzoie acid and salicylie aeid and
their salts, and formaldehyde, borie aecid, and borates are some-
times used. These compounds were purposely added by some of
the early eanners to shorten their sterilization period. Fortun-
ately this method has largely heen superseded by the more reliable
and less expensive sterilization by heat only.

Some produets, such as ketehups, sauces, and “ fruit sundaes,””
preserved with sueh chemicals as salieylic aecid, benzoate of
sodium, and borax, are still on the market. In many ecases this
method is used because the buyer prefers this class of goods, even
when he knows that preservatives have been used to keep them
in an unfermented state. Hotel and soda fountain trade some-
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times prefers goods treated in this way because they will not spoil
50 soon after being opened. Sometimes tomato ketechup and fruits
for sundaes will not keep for more than a week after the bottles
or jars are opened. Frequently fermentation sets in about the
fourth or fifth day, and mold will sometimes be visible to the eye
in five or six days, if they have been sterilized by heat only. So
long as the buyers’ trade will aceept food which is bonght in large
containers and has been allowed to stand around open for days at
fountains and in hotels we may expect these preservatives to be
used. This method is cheaper and requires less care and skill than
the putting up of individual packages for each patron’s service,
It is undoubtedly trme that in a majority of cases it is advisable
to preserve food materials whenever possible without the addition
of antiseptics. They are unnecessary, and, though the actual
effect on the body of some is unknown, the burden of proof rests
upon those who employ them.

3. By Means of Heat.—Two methods of heat application may
be used—pasteurization or sterilization. In pasteurization the
food is raised to such a temperature that the organisms of certain
types, but not necessarily all organisms, are destroyed. This
process is ordinarily applied to milk and eream and to certain
alecoholic beverages, such as beer and wine. In some cases this
results in a prolongation of the time during which the food may
be used.

Sterilization by heat implies the use of a sufficient degree of
heat to destroy all organisms present; and when the entrance of
other organisms into the sterilized food is prevented it may be
preserved indefinitely. In the preservation of foods by heat it is
necessary that a temperature be selected such that will destroy all
organisms capable of producing undesirable changes and yet
cause no undesirable changes to take place in the food itself.
The antiseptie action of the acid found in some fruits and vege-
tables is so inereased by the temperature of hoiling water that it
quite certainly sterilizes the produet. Foods containing a large
proportion of sugars are also easily sterilized by boiling. Vege-
tables such as eorn and peas are much more diffienlt to preserve,
inasmuch as they contain neither acid nor sugar in considerable
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quantities and are ordinarily infeeted with certain of the anat-
robic spore-bearing bacteria which are capable of withstanding
high temperatures.

The heat used in the preservation of food by sterilization pro-
duees few changes other than those which would be accomplished
by ordinary cooking. IHeat will not injure the flavor very much
unless it is prolonged.

Sinee sterilization or preservation by means of heat is the best
way to retain the natural flavors and wholesome qualities of fruits
and vegetables, this book will deal chiefly with this means of keep-
ing these foods,

4, Preservation of Food in Cold Storage. — Practically all
foods can be kept for a time by the use of low temperatures. Cold
does not kill, but arrests the growth of organism. Some foods can
be kept indefinitely by freezing. Meats may be held for some
time at this temperature without deterioration ; in faet, for a time
with marked improvement in tenderness and flavor. Some bac-
teria may develop at temperatures below freezing-point of water,
but not if they are in a medium which is solidly frozen. The
length of time that food products may be kept in eold storage
without danger to the health of the consumer is a disputed ques-
tion, but it undoubtedly varies widely aceording to the nature of
the food.

QUESTIONS

1. To what is the decomposition of foods due? Mention some changes
which take place during the decomposition of foods.

2, In what fundamental way do molds, yveast, and bacteria dilfer from
the plants with which we are most familiar?

3. What is the distinction between parasites and saprophytes?

4. Deseribe brielly the characteristics of molds, including their necessities
for growth and their manner of growing and reproducing,

5. Why do molds readily attack fruits?

. How may mold be prevented from growing on the top of jelly? Explain
YOur amnswer.

7. What is yeast? Deseribe briefly the manner of its growth and the
necessities for it.

8. What are bacteria? State ome way in which they differ definitely from
molds and yeast.

3
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. Why is it more difficult to can beans and meat than it is to can fruits

and tomatoes?
What is meant hy spore-hearing bacteria? THow do spores differ from
bacteria in their tenacity of life?

. Why are spore-bearing bacteria almost invariably present upon fruits

and vegetaliles?

2. Why is it necessary to have sound fruits and vegetables for canning?

What tale does a bruise on fruit or vegetable tell to one versed in the
elementary facts of bacteriology?

Why is intermittent processing at 212° Falirenheit a surer method of
sterilization than a single processing for a longer time in a water-
bath ?

. What advantage has the product of fractional sterilization over that

produced by a steam retort?

Why is it well to can fruit as soon as possible after it has been picked?

How can you explain the rapid spoiling of food which has been imper-
feetly sterilized?

Describe “ swells,” What is the cause of them? Deseribe © flat sours.”
What is their cause?

Why is a large percentage of spoilage in canned goods due to anairobie
bacilli? By what care can we reduce the danger of that to a
minimum?

20. Why is a leaky can or imperfectly sterilized product extremely dan-

gerous? What substances are formed in the process of putrefaction?
Under what conditions are bacteria, yeast, and wmolds of use in the
preparation of food ¥

22, What four methods are commonly used in the preservation of foods?
23, Upon what prineiple is the preservation by drying based? Why are

fruits more easily preserved by drying than are meats, fish, ete.?

. Name the sulstances which may he classed as harmless preservatives.

From the attacks of what forms of microiirganisms do these protect
foods? Explain the preserving power of two of these harmless
preservatives,

. Why should preserving powders be condemmned even when their in-

jurions effects cannot be proved?
What responsibility has the public in the continuance of the use of
such powders?

7. What is the aim in the preservation of foods by heat?
28, What is meant by pasteurization? By sterilization?

Why are foods much more easily sterilized by beiling when there is
present a certain amount of sugar and acid?

Why is much care and skill necessary in the preserving of corn, peas,
ete., by heat alone?

Why can foods be kept for a certain length of time in cold storage?
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CHAPTER III
PREPARATION AND EQUIPMENT

Tae same general conditions hold for canning indoors or out
of doors. Convenient equipment, carefully selected and ar-
ranged, surroundings clean and free from dust, and a plentiful
supply of water are among the essentials.

INDOOR CANNING

During certain seasons of the yvear weather conditions make
it more comfortable to work indoors, Small quantities of fruit
or vegetables can be more conveniently handled in the kitchen
than out of doors.

Arrangement of Equipment—When canning in the kitehen,
a part of the work. such as sorting, washing, cutting, and peel-
ing, may be done on the poreh. Jars may be sterilized and brine
and syrup made in the kitehen while the fruit is being prepared
on the poreh. After cooking, whiech with vegetables may in-
clude blanehing and with fruits may involve plumping, the cool-
ing and packing may he done on the poreh, provided it is
sereened against bees, wasps, flies, and other inseets which are
attracted by the odors of the products being canned. The at-
tractive odors of the fragrant fruits and spices are alluring to
these insects (Fig. 16).

Utensils Used in Preparation.—Only the equipment neces-
sary for convenient, accurate, and efficient work should be se-
leeted.  First, it is well to consider the utensils necessary for the
washing, peeling, eoring, and slicing in the preparation of the
fruit and vegetables. For washing, it is best to use small brushes
having strong bristles, bowls for the water, and pans for drain-
ing. Some good types of knives for paring and peeling, seleeted
with reference to comfortable handling and well-shaped cutting
edege, are shown in the illustration. Since coring and slicing of
fruit are constantly being carried on in cooking operations the
year around, it is worth while to provide these inexpensive uten-
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sils, which will also add to the efficiency of these operations in
canning. Good types are shown in firure 17.

Fi1s. 16.—A group of useful utensils for washing, pecling, coring, grating, and slicing fruit
and vegetanles

= -
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Fi1c. 17.—Special equipment necessary to obtain most successful and accurate results

Suecessful results largely depend upon the aceuracy with

which directions are followed. With this idea in view, a small
special equipment is suggested. For measuring liquids, the one-
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half pint glass cup and enamel or aluminum quart measure will
be sufficient. Tin utensils arve objectionable because fruits are
discolored by them. In securing level measures of dry material
the use of a spatula is suggested. Tt has many other valuable
uses. A flat cane paddle used in packing may be substituted for
the spatula. Seales are invaluable when undertaking canning in
large quantities. The clock must be constantly consulted to in-
sure correct time for the various steps in the processes of canning
and preserving. The saccharometer is suggested for the purpose

of measuring the density of syrups used in canning fruits: ther-

mometers aid in the jelly-making proecess; as well as in making
jams and marmalades. A fuller deseription of their use is given
in the chapter on *“ Preserving.”’ A salt percentage scale is used
to determine the density of brine for use in pickling (Fig, 17).
Utensils Used in Cooking and Processing.—The equipment
thus far deseribed is useful in preparation of fruits and vege-
tables for canning. Next to be considered are utensils for cook-
ing and proe

essing. In the blanching necessary for some fruits
and vegetables a large vessel for boiling water is necessary. This
must be large enough to immerse wire baskets containing the
fruit to be blanched. The same pan or tray used later in the pre-
serving serves here for transferring the dripping baskets or
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blanching eloth to the eold bath which follows the blanch in many
cases. The large preserving kettle dllustrated is useful in many
ways. It might be nsed for the blanching vessel, the preserving
kettle, and even as the processor., It is economy to have it of the
most durable material possible. Two ladles—one enp-like with
pouring lip for liguids, and the other flat and perforated for
skimming—will be helpful during the cooking as well as when
filling the containers (Fig, 18),

Fra. 19.—The processor and rack with jars ready to be sterilized. Note all clampa are
raised and serew-top only partly serewed on.

In processing, which is deseribed later, it is necessary to have
a tightly covered vessel large enough to sterilize a convenient
number of jars at one time. A rack which will raise the con-
tainers from the bottom of the sterilizer must be used to allow
boiling water to eirculate beneath as well as around the con-
tainers being sterilized. This rack is most eonvenient when it is
supplied with handles so that all the jars on it may be lifted at
one time (Fig. 19). Wire hot-jar lifters will prevent burning
fingers (Fig. 20).

Codperative canning also is a method of minimizing labor
(Figs. 21 and 22).
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OUTDOOR CANNING

There are many advantages and pleasures in canning out of
doors, especially when large quantities of farm produets are to
be taken care of in the shortest possible time. Outdoor canning
gives opportunity for eoGperative work among clubs and neigh-
bors. 1In eoiperative canning the minimum amount of labor, if
well organized, will give larger and better results. This work
has stimulated many women and girls to spend more time in the
open and bring other tasks out of doors. Choose a shady, green,
cool spot convenient to the water supply for the eanning. The
fact has Deen mentioned before that inseets are attracted by
odors from the fruit being canned, and it might be well to
consider baiting fly-traps near where the canning is done (Fig.

Fra. 20.—Tongs for handling hot cans.
23). Flies prefer nitrogenous food to sweets, and if the
traps are properly baited with milk clabber or meat they will
be less attracted to the produets being canned (Figs. 23 and 24).
In addition to the equipment already deseribed above under ‘‘In-
door Canning,”” there are important matters of special coneern
in outdoor canning.

Arrangement of Tables.—Tables of the proper height should
be conveniently arranged for different steps of the work. The
diagram shown offers a suggestion for placing of tables with
reference to the canner, especially when eanning in tin (Fig. 25).

Table 1 is equipped for the sorting, washing, blanching, peel-
ing, and coring. It should be as few steps as possible from the
canner, to save time and labor in the blanching proecess.

Table 2 should be placed near Table 1, because the fruit is
passed to this table for packing, weighing, and adding of brine
or syrup.

Table 3, which is for eapping and fipping and should stand

evel, should be near the eanner, becanse of the numerous trips
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to be made between them. Table 3 might be omitted if one is
canning in glass only. Illustrations show other convenient ar-
rangements of tables for out-of-door canning (Figs. 26 and 27).

When tin cans are used it necessitates the use of tipping cop-
per and capping steel. Sometimes the same fire which heats the
water in the canner is used to heat these tools. A little oil stove
which burns a gas flame is eertainly worth having for heating the
tools. It gives a hotter and cleaner fire than the wood fire in
the eanner; it heats the steel more quickly and saves cleaning and
retinning the tools so often
(Figs. 28 and 29).

A portable canner is a
necessary eonvenience for out-
of-door canning. This may
either be homemade or pur-
chased. There are a number
of portable canners at reason-
able prices on the market at
present. Considering the fact
that most concerns furnish
tipping eopper, capping steel,
and blanching trays with the
outfit, it is cheaper to buy
one complete than to attempt

to build one and purchase a
set of tools. The essential Fio. 23.—A homemade fly-trap.
feature of such a canner is a good, large fire-box, above which
is a compartment for heating water. In the water compart-
ment are placed two or three wire baskets for handling a quantity
of fruit at one time in blanching or a number of jars or ecans in
processing. A wooden rack placed below these baskets raises them
above the fire-box and allows cirenlation of the water around jars
and prevents breaking during the processing. For this tank
there must be a close-fitting cover (Fig. 30).

A large tub of eold water for cooling tins should be placed
beside the eanner. When canning in glass out of doors, a cloth
should be provided to place over the jars immediately after rve-
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moving them from processing, to prevent the eold breeze from

striking the glass and breaking it,

SELECTING CONTAINERS

Types of Containers.—The type of container is very impor-

tant and should be considered when the first equipment for can-

Fia

i club girls building a fiy-trap for put-of-door canning

ning is seeured. The most essential feature to consider is a
perfect closure; then the size and shape desired for different
products.

Tin Cans.—When eanning is to be done in tin and the buying
is to be direct from the manufacturer, it is very necessary to order
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the cans as early as possible to take advantage of the lower prices
offered before July 1. Many firms close their factories after
this date, and will not consider any order in less than carload
lots. The same thing is true in some of the glass factories. If
you anticipate eanning in large quantities, make an estimate for
your dealer or order early from the manufacturer. Tin cans
are designated by number rather than by the measure of liguid
they carry, as is the case in glass containers (Fig. 31). Flat

an

Fia. 25.—A convenient arrangement for out-of-door canning.

No. 1 cans are the smallest that are advisable for use in home
canning, and their use is very limited. The No. 1 flat or squat
can is more attractive than the tall No. 1 for the most of the prod-
uets packed in so small a tin, and is especially desirable for such
packs as sweet Spanish pimientos, figs, tomato paste, ete. The
No. 2 tin ean is the size most generally used for canned vege-
tables and small fruits. Corn and peas are more easily sterilized
in this sized tin, and for that reason these products should not
be packed in any larger container. No. 3 ean is used more often
in some localities than No. 2, especially for canning peaches,
tomatoes, pears, cte. (Fig. 32).
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F16. 27.—Canning tomatoes from the scholarship plot
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The enamel-lined ean is necessary when eanning berries, plums,
cherries, beets, pumpkin, and hominy, which may not be packed
in the ordinary tin cans, because they are affected by the tin in
such a way as to rapidly lose their eolor and flavor. Figs also
will keep a brighter color when packed in these enamel-lined
cans. When enamel-lined eans
cannot be secured, these prod-
uets should be packed in glass.

A No. 10 ecan is sometimes
used for tomatoes and spinach,
but in sueh a large container
a great deal longer time is re-
quired to sterilize food; there-
fore it is better suited for hotel
and institution eanning, It is
not generally advisable to pack
in No. 10 eans unless process-
ing is done under steam pres-
sure.  Sometimes fruits arve
packed in these eontainers in
a thin syrup during the very
busy season, then opened,
cooked more, and repacked in
marketable confainers during
the less busy season, as the
orders come in. This is not
practicable, however, unless a
S i Gk f\mélggﬁu';gfgaufﬂ?;ﬁ-:;f very large quantity of ripening
coul bucket may also be used. fruit must be taken care of in a
very short while, and time cannot be allowed for plumping and
eareful packing. Often semi-tropical fruits are handled in this
manner in the orchards and shipped to the large packing-houses,
where they are repacked in smaller commercial containers be-
fore marketing.

The square tin cans are sometimes used for asparagus tips.
In California such a container is more generally used for this
product than the round can.
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The cans described above are those which can be secured with
solder hemmed ecaps.
“Sanitary’’ Cans.—The so-called **sanitary’’ cans are widely

Fra. 30.—A folding portable canner.

Fia. 31.—Standard sizes of tin containers,

used by commercial packers. They require a machine for seal-
mg. A small hand machine for sealing special sanitary cans
is illustrated here (Fig. 33). The ecans with the proper closure
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to use in this machine are a little more expensive, perhaps, than
the regular cans in stock, but the time and material saved by
this process more than cover the extra charge. This method
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Fra. 32.—8ize of cans used for household purposes.

eliminates the use of solder and canning flux in the sealing of
cans. If machinery cannot be employed hand tools will be
necessary (Fig. 34). It is necessary to designate the size when
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ordering cans, since the diameter of the opening should cor-
respond with that of the capping steel to be used. There are
two sized openings, 2'/,.-inch and 27/, ,-inch. Cans with the

F1a. 33.—Hand machine for sealing special sanitary cans. (Courtesy of Bowers Can Seal
‘ompany, Boston, Mass.)

21/ -inch opening are more generally used. The solder hemmed

caps are preferable, because they save solder and time in put-
ting them on. Plain tin caps are not worth considering.
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@Glass containers are more varied in sizes and shapes than the
tin and lend more opportunity for displaying a variety of at-
tractively packed produets, both for the home pantry and for
market. Throughout this book suggestions are made from time
to time about salable products in commercial packages. This
is for the purpose of encouraging the canning, preserving, and

%
.

Fic, 34.—Capping steel and tipping copper.

selling of surplus products. The highest quality of commereial
products on the market should tend to stimulate ideals and
standards (Fig. 35). These jars can be obtained in one-half
pint, pint, quart, and one-half gallon sizes.

Selection of Jars.—Jars should be selected with reference to
suitable size and shape for the produet to be packed, keeping in
mind economy in the initial purchase and durability. Other
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important considerations are beauty of proportion, tint and
quality of glass. Not only are these qualities considered by
those who are packing for high-class sales, but also by the house-
wife who enjoys artistic expression through arrangement and
preservation of beautiful form and color in skilful packing. The
square jar is effective for showing quality and pack.

Lightning Seal—The wide-monuth glass-top jar with wire clamp
which is attached to the neck of the jar is a satisfactory one. A
jar with this elosure is known as one with a “‘lichtning seal.”
This seal is made by different manufacturers and put on the
market under various trade names. A jar with this closure is

5 R e L

Fis. 35.—A group of jors for housebold use.

an easy one to handle while the jar is still hot. Tmmediately
after processing and sterilizing it is necessary only to push down
the lower elamp around the neck of the jar. This gives the
amount of pressure necessary to assist in the sealing of the jar
as it eools. The rubber used is placed in the groove of the neck
of the jar, and the ecap fits down on the top of the rubber,
which prevents the bottom of the glass top from coming in direet
contact with the top of the jar. It is the rubber that makes
possible this seal by adhering to both the top and the jar, Every-
thing must be very hot to obtain a good seal, and for this reason
directions are often given for cooking the fruit in the jar.
This heating drives out some of the air, forming a partial
vacuum in the jar. At this point the elamp is pushed down,
preventing entrance of air as the jar eools. The jar is then
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sealed by the pressure of air on the outside. Sometimes a jar of
this type is spoken of as a “‘self-sealing’” jar. This sort of seal-
ing has great advantage over the old serew-top jars.

Nerew-top jars which demand handling while hot are difficult
to serew on tightly enough fo insure good sealing, 1f the tops

¢ Y DR

4 B C
Fia. 36, —Commercial jara for special products: A. 10-ounee vase-shaped jar, hermetic top.
B. 12-ounce glass-top, screw-rim jar, rubber used. C. 10-ounce jar with hermetic aap,

are secrewed down by hand, the wrists become tired and cramped
before many are sealed, and it is uncertain whether all are suffi-
ciently tight. There is a simple tool on the market for screw-
ing on tops.

The zinc top should not be used, because fruits and vegetables
which contain acids are unfit to eat after contact with the
zine cap. New tops should be secured for all jars of this
tvpe. The glass used in this type jar is nsually tinted. While
the fruit will be easily kept in this glass, it gives the fruit an



PREPARATION AND EQUIPMENT fi¥it

unnatural appearanee, and it is not so attractive, When pack-
" ing fresh fruit and vegetables for sale, the fair natural color en-
hances the value of the finished produect.

Safety-valve Seal—The jar with the safety-valve seal is
beautiful. It is made of clear flint glass, and the seal is the
same principle as the lightning seal. While being processed the
lid is held in place by a wide black clamp which may be re-

s

A B c

Fia. 37.—Appropriate containers for exhibit purposes: A. Quart square jar. B. Cham-
pagne shaped ketchup bottle. €. Pint square jar.

moved when the jar is cold and sealed. It then presents a very
attractive appearance. .Jars of this type are more expensive
than the other types mentioned. They are often used by select
preserving kitchens that furnish goods for high-class, faney trade
(Figs. 36, 37 and 38).

The ““Hermetic’” Jar—The hermetical sealing jar with the
gold lacquered cap and wire elamp is used more often for com-
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mereial purposes, though there are some household jars of this
type on the market. The cap is said to be washed in a gold
lacquer that will not be affected by vegetable or fruit aeids
coming in confact with it. Around the inside edge of the cap
a gasket or rim of sealing eomposition fills the space between the
cap and jar, and this softens when heated and adheres to the
jar. The sealing of this jar is practically the same as the light-
ning seal jar. MHeating forces out the air and forms a partial
vacuum in the jar; then the wire clamp, which should be

A B
Fra. 38.—Individual contsiners: A. 4-ounce vase-shaped jar, hermetie cap. B. Straight-
sided 4-ounce jar, hermetic eap.

placed on the jar at the beginning of the process, furnishes
sufficient pressure to prevent cold air from rushing into the jar
as it eools. 1t is the pressure of the outside air, nearly sixteen
pounds to the square inch, which keeps the jar sealed. Com-
mercial products are often packed in jars with this type seal.
Because the sealing composition is under the edge of the cap and
not exposed, it is not so liable to become punctured by mice
and roaches nibbling it, as is sometimes the case where rubbers
are used.

Rubber rings dry and deteriorate with age. They become
porous and sometimes erack, Wihen this happens, the air gets
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in and, because the partial vacuunm is hroken, the seal is no
longer good and the produet will'spoil. A perfect seal, where
the rubber ring is exposed, will hold only so long as the life of
the rubber lasts. In selecting rubber rings it is wise to secure
the best and always use new ones. The price of a dozen rings
is less than the value of the contents of one jar, so it is economy
to have new rubbers each year. The thick, red and gray rubber
rings are among the best. The black one is better than the

FicG. 39.—Box of rubbers and a jar,

white, because the chemieals used to bleach this kind cause
it to dry, erumble, and erack in less time than the better-grade
rubber (Fig. 39).

QUESTIONS

1. Deseribe the care necessary to protect the food from insects while work-
ing on the poreh or under the trees.

2, When considering a piece of equipment, what would determine its
selection ?

3. What principles are involved in the arrangement of tables in Fiz, 107

4. State, in the order of their importance, the features to be considered in
the selection of containers.

5. Why are plain tin containers unsatisfactory for some fruits and vege-
tables? What kind of containers would you use for these foods?
When is glass preferable to any other?

0

. Describe the principle of the so-called * lightning seal.”
- When a rubber ring is used in the seal, which kind would you select and
why should it be renewed every year?

-1
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CHAPTER IV
CANNING IN TIN

SINCE eanning in tin is becoming much more widely used in
the household, it may well be presented first. On the farm, for
instanee, where there is a large yield of fruit or vegetables to
be canned, the eanning process in tin ean be handled with more
speed, less danger of breakaze, and at a very much smaller
initial cost. For all these reasons, in many localities the canning
in tin is preferred.

Preparation for Canning in Tin.—Speecial equipment for
canning in tin should be assembled early in the season, as prices
are better then and there may be difficulty later in securing
certain supplies, as already suggested. The cans should be
ordered early and the processing vessel, whether it be a com-
mereial eanner or one made at home, should be installed some
time before the actual eanning'is to begin. When the canner is
deeided upon and the solder hemmed caps and eans ordered,
the next to consider is the tipping copper, capping steel, and a
file. To clean these tools. a eanning flux should be made and
some powdered sal ammoniae placed in a can to rub the tools
with after heating,

Making Fluz.—Put some commercial hydrochlorie (muri-
atie) aecid in a glass or crockery vessel (not metal), add strips
of sheet zine until no more can be dissolved. To this add an
equal quantity of water. Label this *“Flux’’ and use carefully.
Very little must be used, and eare must be had not to allow any
of it to enter the can, as it will injure the contents. The use of
flux is deseribed under **Capping.”” When canning, have one
vessel (a can will do) with enough flux in it to elean the tools.
Keep separately, in a glass bottle, the quantity to be used in
sealing cans.

Cleaning and Tinning the Steel and Copper.—It is of first
importance to have eapping steel and tipping eopper in good

59
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condifion. In ease they are rusty, they may have to be filed.
Otherwise, rubbing them with coarse sand-paper or on a brick
will smooth them. Care must be taken to keep the edge of the
capping steel true if the file is used. Both the tipping copper
and eapping steel must be kept tinned or eoated with solder to
make the solder flow evenly when sealing the cans. Place a
handful of sal ammoniac mixed with a few pieces of solder (one-
half eupful of sal ammoniae and three inches wire solder) into
an old ean. This proportion will be sufficient for retinning
the tools one time. The sal ammoniac can be used again if
more solder is added. Heat the already smooth tipping eapper
and eapping steel until almost red hot, dip into the flux, then
into the sal ammoniae¢ and solder, turning them about and
rubbing them until bright and well coated with solder; then
dip into the flux again. The best sealing can be done with the
least effort if the tools are kept in a clean, bright condition,

Plenty of elean white cloths should be at hand during the ean-
ning process. There should be wire lifters for handling hot eans
and blanching trays. Sufficient wood should be piled near the
canner for keeping up the fire. A tub of cold water for cooling
the tins as soon as they are removed from the proeessor should
be at one side of the canner, and there should be a water supply
near at hand, because it will be necessary to change the water
from time to time in order to have a cool supply. The equipment
should be plaeed, if possible, where it can be used for the entire
season,

Having outlined a convenient arrangement of this equip-
ment, the various steps in the process of canning in tin may next
be considered.

STEPS TAKEN IN CANNING IN TIN

1. Selection of good sound fruit and vegetables is of para-
mount importanee. Unless the product to be canned is of the
highest grade and in prime condition, it is useless to hope that
special care and skilful packing will result in anything more
than disappointment and failure. In seeuring fine quality, mueh
depends upon having the vegetable or fruit absolutely fresh,
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erisp, and clean, and kept eool. All steps, from beginming to
end, of any lot of canning should be carried through as rapidly
as possible. A good slogan is, ** One hour from the field to the
can.”’

2. Sorting and grading should be done very carefully, ac-
cording to the size and degree of maturity and ripeness. Use
only uniformly well-ripened produets (Figs. 40 and 41). Dis-
eard all defective ones, and use torether those of the same size.
In eanning, the flavor is retained only when young, tender,

Fio. 40 —Sorting and grading tomatoes

quickly grown vegetables are used. Commerecial concerns some-
times have what they call grading paddles. They consist of a
flat board with holes, which correspond to the opening in the
glass jar in size. Peaches, for instance, which are too small
are set aside to be packed as sliced peaches or for sweet pickles,
and the ones which are too large are kept together, while all
that slip through easily are made up together in one batch.
This grading before cooking simplifies sorting when packing,
saves much time, and gives a more uniform product throughout.

3. Scalding, Peeling, and Coring.—Some fruits, such as
peaches and tomatoes, are scalded in order to peel them smoothly.,
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Put fruit or vegetables to be sealded into trays or squares of
cheesecloth and lower into boiling water for one minute (Fig.
42). Remove at once to prevent cooking. Plunge into eold
water, which prevents softening of the fruit and causes it to
shrink, making the skin more easily peeled from the flesh, When
the skin does not come off clean without tearing bits of flesh,
it is an indieation that the scalding has not been successful.
This may be due to having the fruit too green, to overcookine,
or to adding a large quantity of fruit at one time, which too
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Fig. 41.—Uniform tomatoes together.

quickly cooled the water. A slender-pointed knife is useful for
peeling and coring.

4. Blanching consists of plunging the vegetable or fruit into
a large amount of boiling water for a short time. A wire
basket or square of cheesecloth serves for handling large quan-
tities of fruit at one time. The blanch gives a more thorough
cleaning, because the scalding water tends to remove the bacteria
from the surface of the fruit or vegetable. It also improves the
flavor and removes strong odor and flavor from certain kinds of
vegetables. The fruit shrinks in the blaneh and beecomes more
flexible. A full pack is then more easily made. The time re-
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quired for blanching varies with the state of maturity of the
different. fruits and vegetables. Blanching peaches and pears
gives them a more transparent appearance, better texture, and
mellow flavor. Using it for cherries will prevent splitting and
eracking. Spraying fruit with cold water after blanching will
make it finer. Sometimes it is well to drop the vegetable into a

Fio. 42.—S8ealding tomatoes, using s square of cheesecloth.

cold salt-bath for an instant after the blanching to make it
more erisp. In the case of green beans, peas, and okra, such a
cold salt dip may help to keep the green color.

5. Sterilizing containers is very essential before packing
them,  This may be done while the fruit is being sorted, Wash
the eans and drop into boiling water for ten to fifteen minutes.
On removing them from the water, turn open ends down on a
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clean towel to keep out dust and air. If stacking them, turn
open ends of two cans together. ;

6. Packing.—The can should be filled as full as possible with-
out erushing pieces. There should be no space which would
allow the pieces to move about and bruise and break one another.
In general, when packing in tin for the market, it is well to do
sufficient weighing to insure minimum weights from falling below
the standard chosen. Federal and most state laws require that
cans be filled as full of food as is practicable for processing,
and that they contain only enough liquor to fill the space and
cover the contents. Plan in advancee and work rapidly. Do not
allow filled cans to stand before adding liquid and exhausting,
hecause to do so will injure the produet. Add seasoning and
mark the cans with peneil or knife to show contents.

7. Adding Water, Brine, or Syrup.—Add the liquid to
within one-fourth of an ineh of the top. Shake the ean and tap
gently on the table to dispel air within the can. Now clean
and wipe the groove around the opening and slip on the solder
hemmed ecap (Fig. 43).

8. Capping.—Use a small brush, cord, or little mop, made by
tying a clean white cloth around the end of a small stick for
applving the flux around the groove, being very careful to
allow none of it to enter the can. The flux is used to make the
solder adhere to the tin. Apply the elean, hot eapping steel,
holding the eap firmly in place with the eenter rod while lower-
ing the steel. Turn the steel steadily until the solder flows:
a half turn forward, a half turm back, with a sudden twist
forward again to swing the melted solder around the groove
evenly while lifting the steel. THold the eenter rod firmly until
the solder cools, making a perfeet seal.

9. Exhausting.—Place the cans in trays and lower into boil-
ing water to within one inch of the top to drive the air out of
the cans. Let them stay the shortest time possible to drive out
the air. Dense foods like corn and sweet potatoes require a
longer time for exhausting than products which are more juicy.
The denser foods are poorer conductors of heat, and it takes a
longer time for the contents in the center of the can to become
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heated. Ordinarily three minutes is long enough for exhausting
cans not larger than No. 3. Exhausting is necessary. 1f omitted,
the air left in the can expands, causing it to bulge. The can
may not, resume normal shape, or, if it does and is exposed to

Fia. 43.—Capping Fra. 44.—Tipping

a warmer temperature, it may again expand, giving the appear-
ance of a “‘swell.”” Future orders may be cut off because of a
single can like this. The presence of air in the can may cause
the tin to dissolve more rapidly and enter into the food.

10. Tipping.—Immediately after exhausting, close the small

o
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hole at the top of the can. Dry the cap, apply flux as for
capping, and use a little wire solder (Fig. 44). Hold the hot
tipping copper in the right hand, placing the point over the hole,
and barely touch the solder to it. Bring the hot copper ver-
tically over the hole and lift it so that only a bead will drop
and make a neat, round tip.

11. Processing is heating to sterilize the contents of the cans,
which have been packed, exhausted, and tipped. In a hot-water
canner, the water should be boiling vigorously when the cans
go in. Lower the can slowly under the water and watch for a
shower of bubbles. If the bubbles are seen, this shows that there

Fia. 45.—Henting tools, capping, and tipping.

is a leak at the point from whieh the bubbles come, and the can
must be taken out and resoldered. Account should be taken of
the time beginning when the water first boils afte_r emerging
from the cans. Keep it boiling continually. When processing
in a steam-pressure canner, begin counting time when the gauge
denotes the amount of pressure you wish to use in processing.
In intermittent processing, the vegetable is processed for forty-
five to sixty minutes at boiling temperature on each of three
successive days. The time is sometimes reduced to two days
with very young, fresh string beans and other more easily
sterilized vegetables.
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Fia. 46.—Students learning to ecan in tin,

(Courtesy of Peabody College for Teachers, Nashville, Tenn,)
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12. Cooling.—Ceol all produets in tin as quiekly as possible
after proeessing to stop the cooking. Overcooking breaks down
the texture of fruit and injures the flavor and color. Plunge
cans into very eold water immediately, especially when process-
ing intermittently. Never stack cans together until entirely
cold, The cans should be dried before storing to prevent rust-
ing. This may be done by either drying them with a cloth or
standing them in the sun after the plunge in cold water.

13. Test for Defects.—Tap the top of the can with a metal,
and if the containers are sealed a clear, ringing sound is noticed.
If the seal is imperfect a dull sound will be heard. It is a
common sight in factories to see a workman beating a rapid

Fia. 47 —Labelling

tattoo on the ends of cans with a metal. He can detect by the
variation in sound or a single blow when all is not right (Figs. 45
and 46).

14. Labelling.—Cans should never be labelled until perfectly
cold (Fig. 47). It is better to wait five or ten days so as to be
sure that they are all sound. If products are to be sold, they
should be freshly labelled just before shipping and have the
net weight stated in pounds and ounces, with packer’s name
and address on each can. Place the sealed end down so the
smooth end will appear at the top when standing on the shelf.
The paste used should he placed only on the label at the end,
so that no paste will touch the tin. It may cause rust if the
paste touches the can.
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Paste : :
1 cupiul of Hlour 1 cupful of cold water
1 teaspoonful of powdered alum 15 teaspoonful of oil of cloves

3 cupfuls of boiling water

Mix the flour and one eup of cold water thoronghly. Add
the boiling water and bring slowly to the boiling-point, beating
all the while to prevent lumps. Boil for five minutes. When
cooked, add the alum and oil of eloves, pour into glasses with
covers, This will keep for some time and make an excellent
paste for use in labelling cans and jars.

Frequently the outside of the cans is lacquered before label-
ling to prevent rusting. In damp eclimates, where cans rust
easily, this is advisable. An attractive label will add a great deal
to the appearance of the finished produet, and it should he
chosen carefully with this idea in view.

Any one wishing to ean for the market should look up the
state laws and requirements about the matter. It is not so neces-
sary to be familiar with the Federal laws unless interstate ship-
ments are to be made. Detailed information on state laws and
regulations may be obtained by writing to the State Food Com-
missioner, State Board of Agriculture, and Federal rules and
laws ean be secured from the Bureau of Chemistry, U, S, Depart-
ment of Agriculture, Washington, D. C. Write for the publica-
tions and state what products are being packed for sale.

This information is given for the benefit of those who are
canning for commercial purposes; every one who cans for the
market should be encouraged to know the food laws. Such things
sound more serious than they are, and one should not be over-
whelmed with the seemingly endless details attached to the can-
ning business. New facts pertaining to food conservation are
being published constantly, and those who are interested in the
various phases of the subject should keep informed by seeuring
from their State Board of Agrieulture, the T. S. Department of
Agriculture, and the National Canners’ Association, from time
to time, all publications and reports.
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5 QUESTIONS
What is the meaning of efficiency in canning?

. Describe the equipment needed and its arrangement when preparing to

can in tin.

. How is “flux” made? For what is it used?
. What is your standard for the external appearance of a tin of fruit or

vegetable? What steps are necessary to secure this standard?

. Deseribe how to coat with solder the tipping copper and the capping

steel,
When such a tin has been opened, what standard should the contents
equal? What steps are necessary to secure this standard?

BIBLIOGRAPHY
See end of Chapter VI, page 86.



CHAPTER V

CANNING IN GLASS

CanxNiNg in glass is very similar to canning in tin. The
same prineiples hold good throughout. The initial cost of con-
tainers is oreater than when canning in tin, but for home use
it is more economical, because glass is used year after year,
while tin should be used only a single time.

The first four steps under **Canning in Tin'" are also to be
followed when packing in glass (see p. 60) ; the additional steps
are given below. Convenient arrangement of all equipment is
very essential before undertaking the work.

5. Sterilizing.—Jars should be washed and placed, side down,
in a vessel and covered with eold water. The water should be
slowly brought to a boil and allowed to beil for fifteen minutes
(Fig. 48).

6. Packing.—After selecting and sorting the fruit or vege-
table for uniformity in ripeness and size, and after blanching it,
the fruit should be arranged in the jar with reference to sym-
metry and the best use of the space within the container. In
placing the fruit or vegetables into a jar, a thin, flexible paddle
or spatula, made out of cane or soft white wood, is useful. It is
important to have a good. clear syrup. Clear, soft, or distilled
water should be used. Sometimes better results could be ob-
tained if the quantity of water used for making the syrup eould
be first boiled, strained, and cooled before using. Mix the sugar
and water by stirring as it heats, to be certain the syrup is
uniform (Figs. 49, 50, and 52).

7. Paddling.—A more slender paddle is used for taking
bubbles of air out after the liquid has been added. This is done
by running the paddle down the side of the jar and touching
the bubble with the rounded end of the paddle. The air creeps
up the paddle to eseape and is displaced by the liquid, More
liquid should be added after paddling in order to have the jar

71
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full to overtlowing. « These paddles can easily be made at home
Fig. 51). Bamboo cane is suitable material for making them;

Fio. 48, —Sterilizing glass jars,
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Fic. 49 —Packing uniform pieces of rhubarb

an old fishing pole will do. Split the cane, cut the paddle nine
to twelve inches long, leav