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THESIS




Diligent ezre in the domestic canning of fruit is
frequently neglected by housekeepers, who, as a rosmlt, cexper-
ience many failures. Experineuts have been uniertaker. to
rfind out the cause oif triis trouble.

In this day)there is no need of housekeepcrs losing such
a large proportion of their canned goods. While the canning
of fruit should not be considered as a difficult process, it
requires care and attention.

With the idea of obtaining various methods of preserving
fruit, letters were addressed to people proniinent in culinary
arts, asking for their methods and results.

One sent the following method: ®Select the very best
fruit, have it thoroughly cooked and sweetcned to taste.

Rinse out the jars in hot water, then in cold water. ©Place

a cold cloth bencath the can and pour in the hot fruit. Slip
the rubber on and wipe out the lid with a c¢loth, and gerew the
cover down on the can. If thore is not enoush fruit to f£ill
the jar set it aside until wore is realdy."

In this wmethod cold water ras bzen used to rinse out the
jars. Cold Wﬁter should not bz put into the jars juset before
£illing with hot srmiit. To Ao this is to contaminate the jars.

ater 1s full of living forms, to pour it into the jars reans
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the pouriny in of ricro-organisms, whier will work a change
in the fruit. The wiping out of the 1id renns another contam-
ination. Furthermore fruit should not be left exposed to the
air, for reasons which will be given later in the work.

It is customary for some,when the jars are ermpty the
séason before, to have thcm thoroughly washed and the tops
serewcd on tight. To f£ill the next season they merely rinse
them with warn water and pour in the hot Iruit.

It does not matter how well the jars are washed the season
vefore, they should before illing ove washed out with gscaldin.
weter and allowed to stend in boiliny water bexore putiting in
tre hot fruit.

One recornized suthority on "household arts® gives the
following: wOnly perfectly sound and fresh ifruits should be
used for canninz. It is false economy to purchase fruits on
the verge of decay, as they are liable to ferment and will
requirc grcater care in sterilization. Large fruits, cuch as
vpeaches and pears, after paring, should be thrown irmediately
into cold water to prevent discoloration. They nay then be
boiled in clear water until tender and reheated in a syrup madce
from a quarter of a pound of sugar to each pound of fruit.
Large mouthed glass jars only should be used. Rubbers should
be in good condition or new. Do not put the fruit on to cook
iuntil you have everything in readiness - the jars heated, the
rubbers adjusted, the tops boiled, and spoons, funnel and
towels on the table ncar the stove., To prevent breakage)slip
the jars csildewise into a4 kettle of hot water, rolling then
50 that every pnart mar be aquiskly and uniformly reated. Fold
& darp towel, place it in the bottom of a pan, stand e Jjar on

the towel and, if the fruit is small, adjust the funn.i- £ill
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quickly to overflowing. Run a cated silver knife around the
inside of the jar to breck any air-bubbles that aay have bheen
caught with the fruit, and adjust the rubbers, then 1ift thc
lid from the hot water and place it at onecc. After sealing,
stand the jars out of a draught and over night. The glass
by that tire will have contracted and the 1id wiil in conse-
quence be loose. Vipe each jar carefully znd give the top
an extra turn. Put awvay in a cool, not cold, dark closet."
The ne:xt rethod I took from a book on “Canninz and Pre-
serving,®* written by Mrs. Mary'J. Lincoln, a widely krown
tezcher of cooking: ¥Clean andld seald the jars and their
covers. Even if cleanced when put away they should be scald-
ed just before using. Sco that ersh one is in perfect con-
‘dition &nd that the ~bbors rit psrlfectlv. Use new —ubbers
cvery season, Stand the jar in a shallow pan of water on the
back of the stove, where the water will keep hot. I the
fruit is to be cooked in water first, have a pan on boiling.
Pare only enough fruit to £ill one can at a tine, 4drop into
the boiling water. Take out each piece as soon as soft and
put on a large plate. Do not pile one picee on another for
trhe lowor ones would be crushed. Waen all the fruit has beon
200ked strain the water and uée it for the syrus. In tris
way none of the flavor is lost. Boil the syrup and rerove
the scumn., If the frult is to be cooked again, put it in the
syrup very carefully and boil according to special recire.
hen ready to £ill the jar sce that the water in the ran is
hot tnd the jars hot. Place the funnel in the jar and with
& silver nut nick or rork put each piece in the jar o that

the best part of it will be next to the glasse Fiil the jars



nearly fulli, then pour in the gsyrup wiin a tea-cup. Ruil a
silver» knife or cnoon handle around the inside and u» and
down the jar to let any bubbles of air escape; then wipe olf
the top, put on the rubber, [1i1) to overflowing with voiling
syrup, put on the cap and screvw it dovn, being ecerefull to sce
that the rubbe» bears evenly on the glass. Railove fron the
water and invert on the table. As the jars cool the caps will
bear screwing dotm. The next rorning exanine the jars to cee
if therec be any leskage. If the covers are tight, wrap each
in vcaper and nut away in a cool, dry, derk closet. little
ronld or foam on the tor is not always an unfavoravle con-
dition, if the cover is tight.n

The last two methods show careful study on the subject.
Both are nethods which could be highly recormended. The uten-
sils, however, have not becn heated, and unless this is donc
there would be a source of danger.

he last method mentions mould as not an unfavoreble
indication. Vhile some noulds exist only on the top of the
Truit, yvet there are sgsome which pscnetrate throughout all the
fruit and &all of the:nz will probably exert more or less influ-
ence upon the canned iruit.

In talking with housekeepers in regard to this subject
narticular stress was given regarding the care that ti.e cans
should receive before illing with fruit. iost of them had
the cans thorouzshly washed and heated before filling. Vith
the exzeption of o very few instances, this was done nerely
to prevent the cans frow breaking as the hot fruit was pcuredl
in then. A few had the cans washed and tops serewed on when

they were ermptied the season before, and thousht it only
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necegsary to ~inse ther out at the rext filling. liany used
new rubbers cvery year, whlle others were not as rnartieular.

Another point whicl: received ciiphasis was the attontion
given to the tops. One writer savs: %If thevy are of glass
heat themn,* thus conveying the idea if they are not glass ther
necl not be heated. lany werc not particular with the lids,
rerely wiping tiern out; others poured belling water or then.
All ceemcd to realize the neecessity of getting the tors on
tiznt.

There seemed to be no one who attached any importance
to the washing off of all particles of fruit on the outside
of the can. If any is left on, it scecrves as food for bacterial
crowth.

It was intercsting to notice in the course of zonverso-
tion how »articular most of them were about storing the fruit
in a ¢ry place. Sone scemed to think it nmade no dilfference
reparding the care the canning received; il the fruit wvas
stored in 2 daxzp 2lace if would certainly be changed. Others
ceened to think it cssential that fresh air should be circu-
lating around the cans, and that the fruit kept betier if
placced on a shelf in thc cellar instead of on the floor.

After reviewing the various :ethods, experirents were
begun on rerizented or chanse? eccmad gooads of qouerntic »nrepara-
tion, to ascertain what hadl caised the fernentation or change
in the fruit, verctavles or nickles, as the sample hazpened
to Dbe.

saiiple Wo. 1. Can of Grapos,

The person wio canned this fruit washed the can and
top in not water, pourcd in the fruit and gealed it. The can

-

Oof fruit when received was undergoing conciderable fermentatio
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producing gas in such ahundance as to force the lid. It was

ovident that the r»abver was not new from the condition in which

it wag found. Therc was 10 aprearinse of any would or top.
Gelatin wlates were nmacc fron this can, and at tle end

of two days colornies apneared.

Colonies:- They were round, with z smooth border, the
outline of which was clear and c¢isgtinet. The
contents of the colony werce granular and of
a light yellowr color.

Henging Drop:

Hanging Drop:i- Small oval ecells, sometines three and four

in a chain,

otion:— Nonea.

staining Reaction: Stains rcadily.

Gelatin tube —~Growth not along linc of inoculation, but

culdure:- spreading out over the surfacc. Does not
liouefy the gclatin.

Agar, inclined hite dots alonzx tha line ol inocutlation.

tube culture:-—-

Bcuillon 2ul- There was a heavy whitc scdiment at the bot-
tures:- to.l, whieh, on shakinz, =cparated into gran-
ules, giving the solution a cloudy appearancce.

LHilk Cultures:- Milk coaculated and lactic aocld forned.

Potato tube Sriall white dots, of gramular apvcarancae., Av
cultures:- first the pgrowth was noist, but finally becare

quite ary.



Lactoce bonillon:- ileavy sediment ol granular appearence, giv-

ing a cloudiness to the solutio:n.

Tazperature - Thorual death reint between £0° ane 55° ¢

for ten ainmutces.

Gas rForration:- Considerable g:s proiucesd, but not deterr-
ined.

Behavior to Loes not liguefy.

gelatin:-

Growth:- Rather slow.

Crheaistry:- Lactic aci?d in rilk

Sarple No. 2. Can o Squasih.

The p»cerson who canncd this squash did so to save it,
ag sore of the squash had corzzenced to deecay. The squash had
been eut into siaall picces, a large quantity cooked ot one
tinme and rashed belfore putting into the can. The can was well
filled with the squash, the 1id was diffieult to remove, the
rucver was in good co.adition, tut there was a crasl i1 the
porcelain of the 1id. Tre squash had = vary pecullar odor
about it. While the squash hod becn moshed after cocking
there were hard lumps throughout it, showing thet it had not
bcecen thopoughly cooked.

Colonies:- The border was escalloped. Thce outline wos
clear, of a light vellow color. <Tontents

mwere of a finc granular naterial.

iHan~in~y Drop:- Small oval cells.



lotion:-~

¢taining reaction:-

Celatin tube

culture:--

Ager  inelined

tube culture:-

Bouillon cultures:-—

Milk cultures:-

Potato tube

culturcs: -

Lactose bouillon:-—

Terperature:-

Behavior to gelatin:

Growth:-

Cheristry:-

Sarple Ho. 3.

lione.
Stains readily.

Growth does not follow line of inocvlation,

but spreads over the ~uriface in whitc Qots.

A growth of whitec dots along line of inocr-

lation.

The color of the solution not changed, but

2 vhitc scdirment formed at the botton.
co~sulated, lactic acid Tormed.

A growth ol white cdots. After a tine

nvetato 4Aries 1p and chenges to a ¢ark color,

vet the growth remains very white.

The solution renains clear, tut a sedinment

formed &t the bottom. On shaking the tubc

the sedirient separates into gramiles.

Ther:ael dcath point between £0° ana 55° C.

at ten ninutes.
Does not liqueiyr.
Slow.

Tormis lactic acid in ilk.,

Can of Pickles.

Then the ean was obtained the vinegar had run out

over the sides of the jar and tien drieq, lcaving ¢ write
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crust —1ike deposit. The 1ic was on ticht, the rubber was in

good conlition., The »ickles had ¢ white denosit on then; ile

vinegar had a cloudy appcarance,

Colonies:- They wecre round in sha»c and clear in outline.
The contents were of voery fine granular ate-

ial and of 2 1light vellow color.

lenging drop:- Long bacilli -—ith rounded cnds. They were

very nany tires longer than broad.

mwotion:- very obile. A progressive darting rotion.
Staining reaction: Stains readily.

Gelatin tube At firast following line o1 inoculation,
culture:- gpreading in a funnel shepe growth. The
rrowth soon spread and the gelatin entirely

liquefiecd.

Agar inclincd A sliny vwhite growth, spreading over the

ube cnltures:— entire surfacec.

Bouillon cultures A dirty white scww forred on the surfecc.
Algso & secdirment of the sarc color. This
crowtiy gives to the boulllon the sare &p-—-

>earance as the vinegar of the viekles.

Potato tuve A sliry growth, spreading over the curfaco
wlture:- vhich looks likc the growtih on the pickles.
Growth:- Very rapid.

Behavior to pelatin:- Liquefics it very rapidly.
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The 1lid ol this cen was or very tighat, but the rurher
was in very poor condition. On opening the cen there was a

rotten odor to the tomnatoes.

o, I.

Colonies:- 'ere quite large. They werc clevated,
to the naked eye anpearing white, but
under the nicroscone a faint yellow.
They were round in shcne. Ontline clea:
and distinet. Contents granular.

lenging 2ron:- kicro-cocei. No particulzr arrangoment
but often tio would be scen together.

lotion:- Browian.

svadning rceotion:- stainsg very veadily.,

Gelatin tube The srowth Tirst arpeared alonsg tle line
culture:- of inoculation, then readilv liqueflied

the gelatin.

Agar inclired A oint yvellowish growth.

tube culture:-

Boulllon culture:- Cloudy appearance, with fine gediment at

the bottomn.

111K cultures:- lilk coagulated ond lactiec ~eid formed.
FS - . o
Potato tuve A moist yellowish growth over the gsurface.

culture:-



Behavior to gelatin:-

Growth:-—-

Cherdstry:-

IIO. .[Io

Colonies:—

Hanzing dropn:-

Lotion:-

Staining reaction:-

Gelatin tube culture:-

Agcr inelined

ube culture:-

Bouillon culture:-

Potato tube cultures:-

¥ilk eculturec:-

Jertavior to gelatin:-

11,
Liguefies 1% very »uoidlly.
Rapia.

Forizs lactic acid in :ilk.

They are small, round, sorewvhat ele-
vated, oist and of a Jecided pink

color. The center of the colony was
of a deep» color, and in the shade of

a triangle.

Small oval cells.
lonre,

Quite readily.

Noi alolig tre line o inoctiletion, but
spreads cver the suriface in griell white

coto.

A moist growth of a pink color, soreads

over the surface.

A Dink sewa at top, also scdinment of

3arme ¢olor.

Q

812all red cdote over tie surfoce.

Red sedirent at the bottoir, alse red
ring ot the top., 11K curdled and

lactic acil precsent.

Nors not liquerly it.
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lio,

Cclonicg:-

donsing 2rop:-

Motion:-

-

Celatvin tiabe

a1lture:—-

Bouillorn enlture:—

1iilk culturc:-

Potato culture:-

Grovt:-

Behhvior to gelatin:-

Another source of annoyance in

10,

Juite ranid.

La~tiec acid formned in milk.

II Sare can of tomatocs.

Quitc large, oist and elevetecd, of o

i2d & olinv asnearance.

2%

(S

lexon color.

lidero-cozci.

1itc ropid, sliding wmovenent.
9

Growth at first along linc of inoculation,
then s»preading throughout the gelatin

an? liquefying it.

A clizy growih of yellow color over the

surfazce,

A lemon-colorae” ring 2t top; sedirent of
sore.
A ring of lcmon color at the top; milk

curdled.

A sliny yellow colored growth over the

surfacce.

Rapiad.

Ligueiies 1t.

rrescrving fruit is mould.

Yould spores are alwavs in the air, and unless careful ctten-

tion be given in handling the fruit there is Jeaiger of rmould

Torning.

The most abundant zould on canned ©ruit is the
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Peniecillium Rlaucws, or the comrzon green mould. This imould
ig very vilcly Jistributed in the ~ermentatlon industries.

I formg a Telt-like mass over the surface, is at JTirst vthite
then greenish or Hluish grey and spreads with great ranicity.
The nyceliun consists of transyarcnt branchesd filaments, whieh

vhen irmersed in liouid swell., FPron these filaients the
sonidienhores are thiromili u» nernendieulerly, Penieilliun
vosegsses the nower of secreting ~n invertive ferment which is
cvlc to convert cane eugar into other sugars.

Aspergiilus Glaucus was obtained from the top of jelly.
I, was a leathery like laver zbout one inch in thiekness.
Microsconical cxa:iidnation sghowed Jjointed filarients. The
usner enis were of flask ghaped heads, fro:m these papillac
o7 oblong forii projected.

Jucor iucedo wus ohizined frou a can ol eitroun. You
could notige nc apvearance of mould on the fruit, but the
citron »27 & pecullar taste. Microgscopleal exanination showed
single brancncs. On thce end of the filaments were large round
bodies, filled with a granular naterial of a yellow color.

Frox cxperinents with chaonged canned goods of dorecstic
rreparation it would ceerr that this trouble was causeld by
ignorance and carelescress. I housekeepers could realize
the faet that the air is filled with living floating matter,
thieh coming in contaet with the fruit ocauses ferientation,
they would no doubt see the necessity of having cvervtiing
hot to kiil any living forus.

Too nany fail to see the importance of nicating Jjars.

It is not only to prevent their breaking vut to kill eny

ricro-organis:: that nay be prescnt.
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Investigationg with canned goods of domestie nreraration
nave led e to the forrmlation of a rcthod, wideh, if strictl:r
rollowed, there would be little if any loss of fruit.

Look ovcr your jars and cce that the tops fit perfectly.
Very often therc is a dent in the 1iZ or somce irperfection
with thie jar vhich osrevents a1 perfect £it. Be sure that there
are 1o cracks in the 1id, cithecr in the wmetal or porcelsin
nart, for if there are they furnish passage for mould spores
and other living forms. Arter thoroughly twashing the cans
and tones, lay the cans sidewise ir o pan of cold water, also
rlace in this pan the tons anil wratever other utensildls vou
arc t2 usc. Place this pan on the stove and let it ccne to
a voil. his is to kill any life whieh nay be present. VWhile
this is boiling‘you can prevare the frult. hatever rcecint
is used the general ruleg and 1iethod should be strictly fol-
lowed. Have the mest frult possible, Tfor then you will have
fower organismg to kKill, Observe the utmost cleanliness in
2very dart oo the Tork. Clean your finger nails, wash the
hands with coa) and water. Rinse tren in water which has been
Doiled. Do not wipe thern. This may scenl a little thing, »ut
it i important Tor the cleaner the hands the ferwer mnicro-
organisms on then., The sane with the utensils. Vash tre
outside of the fruit. Altcr paring 4o not allow it to stand
cxposed to the air for any length ol time, as the rloating
matter in the air is very likely to find & lodging place there.
Nxposure to the air also changes the color of the Iruit.

CooX only enough fruit to £711 one or» wwo jars at & tire. In

this way all can be thoroughly cooked, Bring the frait to a

Q

boil; this will kill any 1.ving Corms prescent. VThen you arc

ready to £ill the jar Jraw the nrecerving kettle celsse to the
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pan of jars, cipty tﬁe boliling water Irom the jars, and with
the finnel taken from the Loilins water pour in the fruit.
Don't tough tiic inside of the funnel with the hands. It avails
1ittle cven if you are particular about the jars but ncgleet
to have all utensils thoroughly scalded. Now 2in the rubber
in the hot water, thuc killing any life which :ray be on it,
slip this over the jar, beirs suro that your nunde are clean.
i1l the jar to overilowinz with toiling csvrup. Run the
handle of the svoon, which has been kept in the hoiling water,
around the ingide of the jar to bresk any agir buvbles vhich
nav ve present. Vhile the Tew germs in one or two hubbles of
air would, in all probabilities, be kKilled in corxing in con-
tact with tre hot syrup, yvet it is always best to take all
orecautions. Arfter the rubber is on pick up the 1id Ifron the
boiling water. 7Tt will have 2 ‘ew drops of water clinging

to it, but don't wipe this off. The water will not hurt the
fruit. If vou usc a cloth to wipe it off vou will contaminate
the 1id. U¥Never allow {ruit to stand & sceond in the jar with-
out the cover. If vou ¢o 1lile will fall on the fruit. Invert
the jar ca the table and let stand over night. You will then
be able to tell whether there is any leakage in the can. Tne
next morn wipe off the outside of the can to remove any re-
maing of thre fruit. I eny is lefv on, it scrves as iood for
the ¢rowth of mould svmores, and &lsa miero-organisnms. As
120uld cevelopes on the outaoide of the ean Lis finc ilanents
will run in urder the 1lid and »enetrate down to the Iruit.

Vroep the jar of fruit in neper sc as to exclucde the light,

9]

as it will feade the fruit and serhaps causc oone chemrdeal

chan

e in the fruit.
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It does not natter vwhere the uit is stored, if it nhas
heen put up »rorerly; Jdampness will have no elffect on it. A
cool place ig morec Jesirable from the faet that if any living

Torms arc precent ther will not grow so abundently as vhen

-

¥

stored in a war: zlace.
Pernans it would be well to give a swmary of the nmethod:
Carefully looX over the cans and lids, wecing scure that
no cracks are in any part of the jar or 1id. Troroughly wash
the cons and 1lids. Place then witnh the utensils thet are o
be uscd in a pan of co0lc¢ water, Place tnis pain on tre stove
and let it come‘to a boil. Thile this is boiling take care
of the fruit. Rince the Ifruit olf in several waters. Do not
pare it until you are sure that vour hands ere clean. Do not
allow the fruit to stand fer any length of time cxposed to the
ai», Cook only cnouch for one or two jars at a time. Be gsurc
to bring the Truit to a boil, vhren it is ready for the ean.
Bring the prescrving kettle closc to the pan of jars., Pour
the wzter from the can., Insert the funnel, which has been
taken rrom boiling water, into the jar and cuieklv pour in
the “ruit. Dip the rubber in the boiling water and slip on
the can., Fill the jar with boiling syrup. Lift the 1id Tronm
the boiling water ani qui-kly screw in place. Invert thrc jor
on the table znd lct siand over night. In ithe wmorning wipe
off outside of the jar, wrap in paser and store in a cool

clozct,












