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. Preface

The patronage of school- communlty canneries has been increasing in .
recent years. Many of these canner1es were originally established in the
1930's, 40's, and 50’s in Virginia. In the.l960's there was a decline in .

_the use of these facilities. Beginning in the early 1970's there was a
rather marked ificrease in usage. Much of this increase can be attributed
to rising food prices and shortages of certain food items.

[ A definite need arose to make available the latest informatiln on
food preservation practices. The purposes.of*this document are to 1)
review current standards for food preservation, (2) present details on
the preservation of specific’ food praducts, and (3) present samples of
lesson plans for teaching food preservation, including sources of in-
structional materials. In other words, this document is the result,of an .
attempt to combine the technical aspects of food preservation with the ed-
’ ! ucational functions of school-community canneries. To this end, joint .
p1ann1ng and writing were conducted by food sciéntists and educators.
A primary consideration in the development of this document was the
method in which school-community canneries are operated. 1In most cases,
a high school agricultural education instructor has responsibility for
the overall supervifion of canneries. Home economics teachers are also -
involved, but to a lesser extent. The actual day-to-day operation of
the canneries is often under the direction fof a lay instructor and one
or more assistants. ™ .
. ‘ . L
This document stresses the essentials of presqrvation as related to
the propet processing of food. The terminology has been simplified so
that a minimum of formal instruction is requ1red in food science in order
to read and understand the fundamentals of cannery operation and food
preservation. A number of supplementary materials and referencé’s are
listed’. 5These should be of congiderable help to cannery supervisors
and instructors. ,"\) . . \
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The purpose of Part I of this publication is to present a summary- .
of the fundamental congidérations in food preseryatlon and’ cannery oper- e 3
ation. Varidus illustrations have been used’ to- clarlfy the manuscript, o
’ as needed. Major sections of Part T deal with the following topics: ’ .
. Introduction to food preservatlon, specifically canning. .
L3 ’ .
. Sanitation in schdol-community canneries. . Y B
) Inspection of cans and jars. - . . - - )
' . Cenéral procedures in cannlng : peo $-
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Introductipn to Food Preservation

*- ', The primary purpose of food preservatipn’ is the prevention of food
spoilage. -Some’spoilage is.-man fésted by cdmparative minor changes-in
the normal character of foods, such as slight alteratiow ip odor, flavor
and ‘texture. °‘Some types of .spoilage manifest more ektréﬁ;;alterations,
such as souring, molding and putrification. Most spoilag¥ is caused by
ﬁfcro-oréaﬁisms, such as yeasts, molds, and,bac§eria. -

. . . v

£

- The yeasts, molds, and bacteria are very small arganisms of the
plant kingdom which utilize thg same' foods in their. growth and devélop=
‘ment that re.commoply used. by man. These, orgdnisms are. found in,abun-
dance in air, water, and soil. They undergo.very rapid growth and
development. Some‘bacteria may go thgough_ldb generations in’a twenty-’

*  four hopr‘ﬂbpida or one generation ip fifteen minutes. Whén lodged in
or-on _foods, these spoilage organ;sﬁﬁ'ntiliibyfhe food to ‘'support the
various phases of their life cycles.  As'a result, the natural characs,
teristics of the foods are changed chemically,'phy%icéli}, or ‘both,’ '
thus producing the condition commonly termed ''food spoilage."' .

-

" only undér favorable conditions.  If external conditions to which they
aré exposed become unfavorable, these spoilage organisms canmnot .grow
or survive.’ Such'cquitions‘includg extreme heat or cold; inadequate
moisture, excess galtness and/or acidity of the food in whiqh'the or-
ganisms are present. The ugderlying principle of all food preservation
methods is-the creatian of -unfavorable environmental conditions-~tem- -
= . porary or sustained--undervhich spoilage organisms cannot grow’'or sur-
. vive. ) . ‘ © N

- % - ¢ . . .

Keeping these conditigns in mind, it will be found that all pfg-'
served foods employ one or more of’these principles. Dehydrated milk, -
salted herring, frozen orange juicé, canned vegegpﬁles, and jams and
jellies are a few examples of preserved foods employing some of the
principles ‘mentioned. Therefore, food may be preserved by chemicals,
dehydration, and heat sterilizéti@h. For the purpose of this publi-

. cation heat sterilization (canning) will be the principal method dis-
vz cussed, >

- . -
\ ., .
'Y . , ¢

Food Preservation by Canning
’ : . 1 .

.Canning can be defined as.placing carefully gelected and prepared
» food-in a container that is hermetically sealed and then subjected to
an elevated temperature for a time gufficient .to destroy spoilage ors;
ganisms and then cooled. Heating the contents of the container pro- .
duces an unfavorable temperature condition jfor spo;lage'micfo-organisms
qbich-may be'present in the food; consequently, such organisms are
destroyed or théir growth’ inhibited. After cocling, the petmanent
seal of the container prevents recontamination of the product by spoil-
age organisms which are carried by air and water .’ .

« . .

° . ’ .

_Like all Aliving organisms, yeasts, molds, and bacteria can survive .

\
o




‘Figure I-1. Photoéraph of.Greatly L Figure I-2., Photograph of Greatly
Enlarged Yeast Cells. . Enlarged Mold Showing Filaments and~
. ) Spare Heads, _—

4 ] . . ! .
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Figure 1.3, \Photograph of'Gféatly’Enlargéd Bacteria.
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Representative pH Values of Different Foods
(Foods with low pH values are acidic and require
less heat in processing.)




Seleé¢ting a method for commercially sterilizing a given can of food
requires knowledge of (1) the type of micro-organisms that will probably
) be present in the food, (2) whether the food s an acid or low acié food,

/o

) ) the presence of starches or
sugars, and (5) the size .and shape of the container. Bacteria are the most )
resistant to heat of the three Eg%;laﬁihérganisms. Yeasts exhibit the ’
least -resistance to heat while molds have only Blightly more resistance
Athan yeasts. Yeasts and molds will grow and develop in acid foods while
bacteria are inhibited by the acid conditions.' The combination of the
acids in foods and heat during processing is most effective in destroying

spoilage organisms. Therefore, the more acid a food has; the less heat
required to destroy the organisms present. )

_ (3) the oilvand fat content .of the food, (4

Acid foods can be safely processed in boiling water baths, 100°C.
(2129F). Most fruits and tomatoes are classified as high in acid.
However, some of the new varieties; particularly new tomato varisties,
contain less acid than the olderx varieties and, therefore, cannot be

~ classified as acid foods. These varieties shoulﬁ be acidified with an
apbroved organic food grade acid before processi g, ’

P

Low-acid foods do not contain enough acid to destroy or inhibit the
growth of bacteria without the application of high heat during processing.
Processing under steam pressure is necessary to obtain temperatures suf-
ficient to sterilize or process low-acid foods: | oD .

The heat resistance of an organism may diffeﬂ, depending on the .
food in which it is heated. Products which contain oils and fats tend
to protect the spoilage organism spores from heat ﬁy keeping them "dry,"
that is, free from external moisture, in which condition ‘they are more
difficult to destroy. ] : %

The addition of starches or sugars to foods increases the visco-
sity of the food; consequently, the'rate that.the \heat penetrates the
- food to the coldest point in the container is slowed considerably.
Foods to which either of these ‘two ingredients has been added must be
_‘processed for a longer time than those foods to which no starches or
sugars have beén added. :

The rate of speed at which

-
.
.

heat penetrates to the coldest
. point in a container of food 1is A
an important factor in determining *' *» f N
the length of time required for ! ' Y .
processing. This is because * Y' ! —— et
spore ‘destruction involves both . T 1
time and temperature. Heat moves \ I !
. from the walls of the container ‘* ,Vk ! :
‘ through the product, either by ' ‘~:’
| convection or conduction. With )
| convection heating, there is an A B
| actual movement of the liquid in : :
| the conthainer. Convection heat- Heat Panatratien. (A illustrates
ing can only occur when there is convection heating and B illustrates
“a free liquid which can c{rculata. conduction heating.)
Y 12 6
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The addition of starches or sugar to foods increases the viscosity- of the

free liquid, thus slowing down the movement of the liquid and retarding -

the rate of heat penetration. Foods containing fats and oils must also -
be given a longer process. Semi-solid or solid products, such as pump- ,
kin, cream style corn, or baked beans, heat by conduction. , Conduction
involves transfer of heat from one food particle to -the next. This is

'a slow method of heating, apd processing times for such products-are -nec-
essarily long. . . .

. Selecting the proper container in Yhich-the food is to be canned is
most important. In most instances, glass is probably the most satisfac-
tory container for all classes of foods. However, it does have some
disadvantages, such as being fragile, requiring special techniques and
time to process, and glass containers must be stored in dark places to
prevent chemical changes from taking place in the food due to light.
Metal containers (cans) are lighter weight, somewhat less fragile, and
easier and quicker in procelssing than glass containers. Cans are made
with several kinds of inside. enamel linings or coating for different
types of foods. Care should-be given -in selecting the proper can coat-
ing for the food to be canned. Metal containers also have certain dis-
advantages, such as, the necEssity of exhausting to eliminate all air
from the¢ food and container before sealing and using special techniques
in processing and cooling tb prevent distortion of the container. Dis-
tortion could result in the container leaking, followed by spoilage. In
sealing, it is necessary to frequently examine the élosure seam to UL
sure that the seam is a@equa&ely strong and tight. . .

—

Foods are chemicals. Chemicals react more readily in warm tem-
peratures than they do in temperatures just above freezing. Acid foods
are more reactive than foods- low in acid and, as_a result, they are less \
stable and have a relative short storage life. Because low acid foods
are more stable thanggcid foods, little change takes place in them when
stored under proper conditions. Canned foods should be stored in as’
cool a place as possible that is above freezing to minimize -chemical
change. '

“y

Sanitation in the Canning Structure

Goed sanitary conditions are important in food processing. This is .
true not only because of public health and good appearance, but also be-
cause sanitary practices contribute to better quality and keeping char-
acteristics of canned foods. The cannery plant structure should be lo-
cated in a low dust-area with.adjacent parking lot and roads either paved
or treated to control dubt. There gshould be good drainage away from the
building ‘to prevent water puddling which is a source of contamination to
food products through seepage Or foot-borne filth. Standing water also
provides a breeding place for insects and micro-organisms. \iﬁa\building
and the immediate vicinity surrounding it should be free from litter,
waste, refuse, and uncut weeds and grass. These may constitute an at-
tractant, breeding plaée, or harborage for rodents, insects, and other

pests.

13 .




The building should be designed and constructed to facilitate main-
tenance and sanitary operation. The design of the building should pro-
vide suf?icie t space for placement of equipment and storage of materials
as necessary for sanitary oneration and production of safe food. Floors,
walls .and ceillings in the plant processing areas should be easily cleaned
and képt in good repair. Fixturs, ducts and pipes that drip way contami-
nate foods and, should not be suspended over working areas, raw materials
or food contact surfaces. Aisles and working, spaces between equipmént
and: between equipment and walls_should be -unobstructed and wide enough
to- permit persons to perform their duties without contaminating foods
or fq¢d-contact surfaces with clothing or other means. The' building
should have adequate lighting in hand-washing areas, toilet rooms, and
all areas where food or food ingredients are examined, processed or stored
and. where equipment and utensils are cleaned. Adequate ventflation should
be -provided to minimize odors, noxious fumes, or vapors (including steam)
in areas where they may contamindte food. The ventilating system should

_ not create conditions that might contribute to food contamination by air-

borne contaminants. Effective screening or other protection against’
birds, insects and rodents should be provided. . ot

All ‘equipment and utensils should be suitable for .the intended' use.
The design and construction of équipment should facilitate cleaning and
maintenance. The watér supply should be sufficient for.the operation of
the cannery and should be obtained from an adequate and 'safe source.
Running water which i§: under pressure should be provided to all areas
where food is processed and equipment and utensils aré. cleaned. \Sewage
should be dispoged of adequately. Provisions should be made to tran
solid waste and grease before reaching the disposal system. The plumbing
system ‘should be designed to do the following:

{1) carry sufficient quantities of water to required l&ga

tions- throughout the - building,
(2) properly cofivey sewage and liquid disposal water from

A
A

<
Bl

the building; .
(3) not constitute a source of contamination ‘to :foods, food ¢
- products or ingredients, water .supply, equipment or ‘

utensils or create unsanitary conditions;
(4) provide adequate: floo; drainage in all areas where floors
are subject. to flood- type cleaning ‘or where normal opera-
tions release or discharge water or liquid waste on the
floor; and ) ’
(5) adequate toilet and associated han\\washing facilities
should be provided within -the cannery Building g
The facilities should be maintained in a sanitary condition and kept in
good repair at all times. Doors to toilet rooms should berelf closing
and should not open directly into areas where food is expo%Ed‘t air-
borne contamination. ‘Adequate and corvenient facilities fﬁr‘wagﬁing\

N
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should be provided. No perﬁgg\hffected by disease in a communicable form
or while a carrier of such a disease, Qr while affected with boils, sores,
infected wounds or other .sources of microbiological contaminations,
should work in a cannery plant in any capacity in which there is a'reason-
able possibility of food or food ingredients bécoming contaminated by such
person, or of disease being transmitted by such a person to other indivi-
duals. All persons, while working in diréct contact with food prepara-
tion, food ingredients, or surfaces cpminh into gontactfwish food should:
(1) wear clean outer clothings maintain a high degree of
_personal cleanliness, arid conform to hygenic practices
'while on duty to the éxtent necessary to prevent con- ) :
tamination of food products; \ R
(2) wash their hands,thogoughly in an adequate hand-washing
\ facility before /starting to work, after each absence
from the work gtation and at any other time when.the
hands may have become soiled or contaminated; and
(3) not store clothing or other personal beélongings, eat

Ay food or drink beverages, or use tobacco in any form
iy in areas whege food or food ingredients are exposed or
in areas used for washinggfquipmént or utensils.
N o " s
Cannery Equipment . - . L
Lanne. St TN

“

Care should be éxercised in the selection of equipment for a canning
operation. - Frequently, equipment offered at bargain prices turns out not
to be a bargain at all. Obsolete equipment, even if it is lin éXcellent
operating condition . at the time of purchase, will often require greater
maintenance. If such equipment should break down during thévbusy season
and replacement parts cannot be obtained, it immediately becomes expen-
sive. Every canning operation should initiate a preventive maintenance
program in which all equipment is examined, repaired, and tested at
least three months in advance of the date. it is to be used. ‘This will
allow time to order parts for replacement and installation. Daily clean-
ing, greasing, and oiling must be performed on all pieces that require
4t during the operating season.

- ’ .

Boiler. The boiler is the heart of the canning plant. Therefore, °
it should be selected with great care, with consideration given to de-
pendability and .size. Boiler capacities are fre uently listed in terms
of boiler horsépower. With improved firing methods it was found that a
boiler could deyglop‘more than "rated capacity." The most common de-
scription used today is the number of pounds of steam per hour that a
boiler will produce under a gspecified set of conditions."

- .
Iﬁ'ébtimgtiﬁg/zhe-steam requirements for a canning operation, one
must take into consideration the peak demands of ‘'various operations
with respect to the number and frequency -of occurrence of these peak de-
mands. These peaks will differ from operation demands~and it is impor-
tant that an adequate steam supply be available to pr:g;ude the possi-
bility of affecting the efficiency of other operations which may be go-
ing on at the same time 0f peak demands. It is also important that the

steam lines be adequate for yhe peak demands of the various operations
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aﬁd installed in a manner to minimize condensation. The installation of
stéam traps where possible will-help in reducing the demands on boilers
since they allow for utilization of &ll the potential heat in the steam.
.For traps to be effective in reducing the demand on the boiler, it is im-
portant that they be properly sized to“insure adequate condensate removal.
The boiler should be installed. in- separaté room adjacent to the pro-

cessing rgomTwhere the retorts aré located.

formance, water pressure shoyld be in excess
i of 40 psi (pounds per square inch) and boiler steam pressure from 60 to
80 psi. Table k presents the steam requirements for most o the gguip-
i ment used in a tommunity cannery. - '
. e . \\
< e “
- ) .

— ‘ Table 1 . e

//,,///’////// Steam Requirements,for Operating Canning Equipment
- (Pounds Per Hour)
) Equipment | Peak Operating Total Demand
E’,~ , Demand Demand per Hr..
{pounds) (pounds) {pounds)

For good operating per

40 120

 Dixie No. 3 Retoft - 80 (venting and,
(1.5 cycles / hr.) come-up)

| Dixie No. 3 Retort ' ‘ 175 175 7
\ . (as open cooker) 5
- ) 70 70 g

Dixie M-6 Blancher
4

bixie M-2 Exhauster

! - 345 345

10 Gal. Steam-Jacketed Kettle 20 (first 15 min.) 25 - 45

25 Gal. Steam-Jacketed Kettle 45 (first 15 min.) 85 130

3

\ 4

€7 . 40 Gal, Steam-Jacketed Kettle 70 (first 15 min..) 105 175
: 50 Gal: Steam-Jacketed Kettle 85 (first 15 minm) 140 225

Ly

A steam tetort is a closed pressure
d canned food under steam pressuré
120F) . It can also ,be used as an
The retort should be designed to
iners and at atmospherié pres-

. Retort Equipment and Operation.
vessel designed .for processing low aci
at temperatures above boiling 1000C. (2
open cooker for processing acid foods.
process under pressure metal or glass conta

sure.

cThé proper instalLatEon and operation of retorts is essential for
the. correct use of the procésses gilven in this handbook.’ The following

: ’information provides a guide for -the minimum requirements necessary for
installing and operating retorts for pressure processing ‘low acid foods.

-

v L .
.
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! .
i (1) Steam Pressure. The steam pressure in the line to the

retort should not be less than 70 pSl at all times : -
, during the operation. .

! (2) Steam Header.. _The supply, line delivering the steam to
; a group of: Fetorts should be large enough to provide
! sufficient -steam for-the installed number of retorts
that wi%i be brought to retort temperatire simulta- N
) neously. "(A 1%-inch diameter steam header is usually . L
' large ?nough J) ] - s '
(3) Steam InY et. The steam inlet to each individual re-
j " tort must be large. enough (3/4 inch for Dixie No. 3)
to provide sufficient steam for venting the retort in \
a reasonable length of time. It must enter the side
near the bottom of the retort opposite the-vent.

(4) Steam Controller. Each retort should be equipped with
an automatic steam controller to accurately maintain

! the specified retort temperature within £ 1°C. (1°F.). - .

~0 This may be a self-actuatéd or air-actuated (air-to-
¢ open) type. It may be smaller than the steam inlet

pipe if a'byfpass is used during the coming-up time.

(5) Temperature Recorder. Each retort must be equipped
with a temperature recorder, which is calibrated to
agree with an accurate mercury<in-glass thermometer .
| The chart must be easily. readable to 1°c, (1°F ) and
P the graduations should not exceed 2°C. (2°F.) within
! i a range of 50€. (10%F.) of the processing temperature.
I ‘ All charts should have a working scale of not less .
" than 3 inches. The recordér may be combined with the
{ steam controller and be a recording-controller instru-
’ . ment . . .
The sensing bulb may be installed within. thé
retort shell below the steam spreader’ or in a ther-
mometer well attached- to the shell. A 1/8-inch or
larger bleeder must be installed near the sensing ulb .
* in the retort or well and left open at all times-dur- ’

ing the processing period. . »

1_5 (6) Steam Spreader. The steam Spreader is a perforated (
continuation of the steam line ‘inside the bottom of
i a retort in the.form of a cross and is the same size
as the steam inlet. The perforatlons should be op” .
the sides bf each length of pipe in the cross. /
. (7) Steam By-Pass. A steam by:pass‘for the control should
i be installed to make possible hand operation of the ,
. retort in the event of a failure of the control. valve,
and also to admit steam rapidly durfhg venting and
coming-up period when steam is usually demanded in
larger quantities than the control valve is capable

[y
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: of handling This steam by~ pass should be the same '
size as the steam inlet with an orifice of 3/8-inch in ) - .
diameter for a Dixie No. 3 Retort.

(8) Safety Valve. A safety valve of adequate capacity
- is necessary to prevent\excess pressure in a retort.
‘The relieving\capacity of the.safety valve should ~
' be slightly in excesquf ‘the quantity of steam that .
will be emitted -into the |retort through the byrpass
valve wide open.

N - 9) Vent. Vents are large v,lve controlled openings in \
retorts, used for the elimination of ‘ajr during the
L .venting period. They should be installed in such a

way that all the air can be removed from the retort
before timing of the process is started. Vents must
be controlled by a gate or quarter-turn quick open-. -
ing-type valve which must be fully open to permxt
rapid digcharge of air from the retort during the
venting period. -The vents and all external lines,
manifolds, etc., ghould 'be short #and as free as .
;, possible from bends and other conditions .which might . L
retard rapid discharge of air. Such lines should '
discharge to the atmOSphere as close to the retort
as possible. They must not be connected directly @
to the drain. If the overflow is 'used as.g vent,
there must be an atmospneric break in-the line be-~
fore it .connects to the Jdrain. This is required to 1
. preveng Back pressure during vent ngzand ‘to meet
. plumbifhig codes. The vent must be\logated in the
" eXtreme opposite side Of the retoft from that
. through which the steam is .admitted. , During vent-
{ ing, the vent valve, steam valve, and .stgam By- .
’ : pass valve are fully opened and the water, and air -
valves are closed. The vent ‘valve should be wide -
_ oper for 5 minutes at 107°C. (225°F.). o . -~ . )
Lt d ) T 1.
, (10) Water Line. The water inlet and supply line sizes - S
. and line pressure should be adequate to allow fo
rapid fill}fg of the retort. Globe valves shoul
- " “Be used on water lines. Water valves must be in
good condition to insure that ‘water does not ente
» the retort through a leaking valve, resulting in
underprgcessing. S .

3

v ' (11) Air Line. A globe valve must be ingtalled on the
. " air line to avoid air leakage into the retort dur- T .
-ing processing, since steah-air mixture will reduce N LT
the effectiveness of the process and Yesult in
-underprocessing. The air is used to cool down glass
and large size cans (No.- 2%--401 x 411--and larger) ) i
) under pressure to prevent loss of liquid from jars O :
. and prevent, "peaking" and "buckling" of large size ) ) .
- 'cans.- . '

Q. . 20, .14,
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(12) 1Indicating'Mercury:in-Glass Thérhomete;; Each re- .
tort must be equieped with at least bme mercury-in- .
. . *,glass thermometer having a range of not more than
. . 55°C. (LOO°F.): 75° - 130°C. (170° - 270°F.) on
a2 scale at least 7 inches' in length. The scale dYvi-
. : sions should be no more than 1°C.. or 1°F. ' .
‘e Bulbs of indicating'thermometers may be in-
stalled withinsthe retort -shell below the steam
spreader or in ah external well attached to the re-
tort. ‘The well must be connected to the retort:
. - “through ‘at least a l-inch diameter opening, and be
) ' equipped with a 1/8-inch, or larger, bleeder so lo-
;o . cated as to‘provide a full flow of steam past the .
J entire length of the thermometer bulb. The bleed-
er must emit steam continuously during the pro-.

y cessing period. . Should a thermometer‘bedlocatéd in
the 1id of a.retort, special care must be’ used in
opening and closing the 1id to prevént.the mercury '-
column from dividing. A thermbmeter With a divided
mercury column must be replaced immediately. Ther-
mometers. should be-tested for accuracy dgainst a
known acépgﬁte,staqddrd thermometer upon installa-

. . ‘tion'qnd;dtrlgﬁbt once a year thereafter or any-

.

‘time its. 'accuracy’is questioned. THE MERCURY THER-

-  MOMETER, NOT THE PRESSURE GAGE,OR THE'RECORDER B
. : '/ CHART, MUST BE' THE OFFICIAL INSTRUMENT FOR. INDI-
. CATING THE PROCESSING TEMPERATURE. e
L] . : s

(13) Pressure Gages. Each retort ghould be equipped
with qﬁpressure'gage’graduated in one pound divi-.
sions’ with a range .of 0 to 30 pounds. The mini-
mum diameter of the dial éhdhld bg‘B%-inches, and

, the gage shéuld preﬁe:ablyhbe of a type in which

) the operating mecHanism‘is_independent,of,the case. .
The| gage should be dormected to the retorf by means
- . of a siphod or a goosé neck to prot ct the gage. ¥
) Pressure gages should be tested 3gé§nsf,a known

‘ \ accurate standard gage upon installation and at

least once a year thergdfter or at anytime -accu-

rdey\is questioned. ‘ et

(1 ,Procel§s Timing. A large, easily read cfbck or .
accurdte timing device with an alarm should be in- *
stalled where it can be observed readily.by the

L retort \operator. Processe$ should not be timed

by the Yecoérding thermometer » Extreme care is re-

quired,hor process timing at retort temperatures.

* ,, Evena p%ocess time slightly shorter than récom-

;7 mended will drastically lower the lethality of the

* L% 3

process.
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. (}S) Bleeders. Bleeders-are 1/8- tol/4 1nch petcocks
. ’ used to remove any air entering the retort’ with the .
- steam and to provide circulation of steam in the
retort and,past thermometer bulbs. One bleedér
must be lodated at the end opposite to that at which
! steam is admitted. Bleeders are also necessary on
e all- thermometer wells, - ‘ .
- L\ R | Bleeders MUST be open and em1t steam con-
. " < tinuously and freely during the entire process.
Bleeders may be installed sin the bottom of any re-
- ' tor¥ to remove condensate. .

(16) prains. The drain should be large énough to per- -
mit the rapid removal of water after cooling. On- .
ly when the steam is admitted at the top should {
the drain be used as a vent. In this case, the )

. drain line must be open to the a sphere. '

// (17) Crate's, Baskets, Trays, and Divide s. Containers R nr
used to hold cans in retorts should preferably be - '
of strap irdnm. Perforated containers are satigz, .. .
factory ‘as long as there are sufficient pgrfora-
PR tions to allbw Steam to flow adequatély among the’
i cans, Insuff1c1e tly perforated ¢rates; baskets,,. .’ 1
v . ‘trays, or, dividers\ should not be used ,since they )
. lead to formation of low temperature areas in the
s ' *  crateg or baskets. ’ .
’ o Cans should be stacked ‘so as to permit the
free circulation of steam throughout the retort ‘.
: load, If it is necessary to separate two lots in . :
' one crate or basket, het or other material «f
AN .1/2f8inch or larger mesh should be use % Do not
* use birlap ‘sacks, boards, sugar sacks, towels, or )
‘other similar materials as dividers because. they . N .
. v will interfere with steam c1rcu1at10n and  cause
. o " unflerprocessing. ' T
: . . = ’ . . ‘
W . . (18) Vacuum.Break. A Vacuum break-check valve, should .
' be installed on retorts to prevent the retorts
from: collapsing during cooling when high negative
. pressure may ‘be produced in rapid cooling with
. ° water. ° ‘. | '
. N . 4
« ., . a" X ‘ ’ N -~
Procedures-in the Operation of Retorts . J . -

L -~

e

All cans should be closed and processed so that the ends will re-
main concave:.under normal storage conditions.’ To maintain concave ends,
e experience has indicated, the average temperature (temperature of the\
‘ - contents of can afteér thorough mixing) of eacﬁ can at the time of clo-
* sure should be at lecast 65°C. (150°F.). Cans of large diameter may
require a much higher closing tempera.ure to prevent distortion ,of the
+ ends dur1ng processing. . .“

ERIC | | < T . .
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Figure I-13. A Retort. (Courtesy
Dixie Canner Equipment Company,

g | . o Athens, Georgia.) -
/ ' / . . )
» . ,

4
| Figure I1-14. Retort Crate Baskets. (Courtesy Dixie Canner'Equipmen; ]
| , -Company, Athens, Georgia. .
‘ Q : N ' 18 ; .
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. Coding. All containers should be coded to identify the patron, con-
-tents, and date. |
i . . -

Process. The term "proce¥s" as used in this handbook means the appli-
cation of heat to sealed containéts for a definite time and at a definite
‘temperature under specifi’c conditions. The purpose of processing is to
produce a commercially sterile product. .This must be,obtained with the
least possible adverse effect.on quality. Commercial sterility for low-
acid foods may be defined as that condition in which all Clostridium
botulinum spores and all otlrer pathogenic bacterlia have been destroyed
as well as more heat resistant organisms, which if present, could pro-
duce spoilage under normal storage conditions. If the number of organisms
in the product is excessive, the processes listed might not be adequate
to prevent spoilage.. Therefore, it is essential that contamination be
kept low. ° o

.
v

Rapid Handling and Prompt Retorting of Filled Containers. A long
holding period between closing and retorting may result in souring, off-
flayvor, and loss of vacuum. Dependtﬁg upon the nature of' the product,
pedcessing should- follow within dne-half to three-quarters of an hdur

after closure. If longer times are required tb‘obtain enough containers
‘to fill a retort, processing of partial retort loads should be practiced.

Position of Containers in Retort. Heat penetration in canned foods
containing freely flowing)liquids is mainly by convection currents. The
gefieral trend of thése culrents is in a vertical direction.’ Consequently,
in the product being heated, the currents seek channels which permit such '
motion. Where progress is, impeded or baffled by solid material, the cur-
rents flow around the cbstruction to the nearest point at which they can
_pass. For this reason, the alignment .of certain foods in the container is

of the greatest importance in heat penetration.
* -

! ]
Where the packing or .filling of any product in the container results
in stratification, the containers should'be processed in such position
that the plane of stratification is vertical. In the case of asparagus, .
for example, the spears are generally parallel and tightly packed in a
vertical position. This means that the channels containing liquid are
parallel to the spears. As a result, the speed of heat penetration is
greater when the containers are placed upright in the retort. Another
example is spinach. In large containers, the spinach is placed in more
or less horizontal layers. (Convection currents, therefore, travel to
the center of the containers faster when the containers are processed on
their sides rather than in a vertical position, ProducbZ such as peas
and cut green beans consist of small solid bodies, faif{y-uniform in
size and evenly distributed throughout a liquid medium{ consequently, the
rate of heat penetration is little affected or influepiced by the posi-
tion of thé cortainers in the retort. - s/

. Cans or glass jars should not ‘be placed directly on top of one
another but should be staggered to allow for rapid and complete cir-

culation of steam which will aid in eliminating dir from the retort.
~ . / . -
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Solid or insufficient perforated metal retort crates should not 'be used
becaule such equipment can lead to the formation of low-temperature re-
gions. Sufficiently perforated dividers between layers of cans or jars
facilitates stacking. \

When processing glass jars in a retort, adjust the load in the crates
so that when the 1lid is closed there will be a space of 6 or 8 irches
between jar tops and the spray nozzles in the retort lid. This is neces-
sary to assure even distribution of the water on the jars during cooling.

At the Eime the steam is turned on, all bleed-

Starting a Process.
All bleeders

ers and all valve-controlled vents should be wide open.
should be left open during the processing period.

(1) The valve-controlléd vents should be. left open for a suffi-
cient time after steam is turned on to ensure that all air
is swept out of the retort, so that no "pockets!' of air re- -
main among the containers. There, is a -tendency for steam
to by-pass the 'load of‘concalners and to escape through the
vents before, all 3ir has been driven from the stacks of
containers. An air-steam mixture in the retort will cause

underprocessing. - ‘

(2) The timing of the process should not begin until the re-
tor. has been properly vented and the processing tempera-
ture has been reached. When the retort has reached the
desired processing temperature, the temperature indicated
on the mercury and recording thermometer should be checked.
The pressure gage should not be relied -on for an indica-
tion of the retort temperature. If the pressure gage is
up but the temperature is low it means there is still air
in the retort and venting should continue until agreement
is reached. The chart must never indicate a temperature
higher than the mercury thermometer. When the tempera-
ture is correct, start timing the process Use an accu-
rate clock for this purpose, not a wrist watch or the
recorder chart. .

(3) At the start of the process, enter on tAe'production re-
cord the time, the mercury chermometer rYeading, the pres-
sure, and the temperature indicated by the reading ther-

’ mometer.

(4) Keep a record of the come-up *.me to make certain it has
been 1ong enough to allow fur sufficient venting.

(5) Maintain the retort temperature about one degree above

the recommended processing temperature. This helps to

compensate for unavoidable fluctuations.

[

As the process continues, check the temperature from
time to time to make certain it is holding properly.

(6)
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(7) Leave all bleeders open dﬁring the entire process.

. . (8) When the recommended time for the process has.elabsed,
. é . tunnegffﬂghg,steam and immediately start the cooling

_ .phase™ .
A N

' The quality of most products will be least affected by the process
’ if the retort is brought up to processing temperature. quickly and the
' process is followed by prompt and rapid'coolingf This procedure not
. only protects the quality of the product but also shortens the total
‘ .-~ time required for each processing cycle.
N Cooling. Cooling is-accomplished in several ways: (1) with a water,
tank or under water spray, (2) pressure cooling with steam and water, and

>

(3);?;§@ure cooling with air and:iwater.

nt . ,
- O AT A R -

"‘Cooling with a water tank or ufder, water spray is used for No. 2
or smaller cans. This is used following the "blow-down' method of re-
leasing pressure, and for larger containers, that have been partly

cooled under pressure, as follows:

(1) Open the overflow, drain or vent ‘valve and permit the
- pressure. to discharge until all/ the pressure is out of .
the retort. s -

(2) Open the top water valve slowly and spray the cans with
“///// water for about a. minute to remove some of -the heat.
B - Make certain that water is not admitted before the vent, .
is open and the preéssure has been down to zero for a
short fime, or a vacuum may be created as the water con-
denses the steam, causing the cans to bucdkle and, per- :
haps, the retort to collapse. A vacuum-break check-

valve will also prevent a:vacuum from being formed.
Mdst insurance companies .now require a vacuum-break on

. all retorts. .- .
. ‘ . ]
(3) "Remove the basket of containers from the retort and
transfer it to the cooling tank or under water spray. .
, - With the method of cooling with steam and water, steam is admitted

'to the top of the retort and is used to maintain the pressure. It is
prevented from condensing in the cooling water by admitting the cold

water under a layer of hot water in the bottom of the retort. The layer .
of hot water may be obtained by connecting a stedm line to the bottom .
water inlet and heating the water as it is added for the first few min-

utes of the'cooling. Proceed with the cooling as follows: .

(1) Whep the process is completed, close all the bleeders,
turn. off the bottom steam inlet, open the top steam in-
let and raise the pressure in the retort about 2 pounds
above that used during the process. :

(2) Open the steam line connected to. the bottom water inlet
and gradually open the water valve, thus running hot

water into the retort.

'ERIC ‘ - zg ™
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(3) Continue to admit steam with the water until the retort
is approximately one-fourth full. Then turn off the
steam and add cold water under the layer of hot water.
t X ’ N '
(4) Maintaih a céﬁgténﬁ pressure by gradually turningoff
the top gteam valve as the retort fills with water.

(5) Maintain the preésure at that used for processing), or
sTightly above, until the retort is nearly full of

water and the¥containers are c vere@;

(6)" It is advisable to install a'petco near the top of’
the retort to indicate when thé water)has reached that
level. When the waterf nears the top,/open the over-
flow, vent or drain valve slightly and.begin. to close
the water inlet to.maintain the pressurd at the.desired
point. If the retort is allowed to ¢ letely fill
with water under full pressuregwithouf reélief, the
pressure in the retort may juﬂ*’rapid y to the pres-
sure in the water line. This might result in cgllapse
of the containers and damage to the reto ’

¢

()] Maintain the desired pressure in the retort by a pro-
per balance of water inlet and overflow opening.

(8) Continue opening the overflow or drain to release the
‘ pening !
pressure gradually. .

(9) Cool with water entering at the bottom and leaving
through the overflow for a few minutes, and then re-
verse the flow by using water in at the top and out
through the drain. However, keep the retort full of
water. This reversal of flow results in a uniform
cool.

Pressure cooling with air and water is used with glass mason-type
and large metal containers. The procedure is as follows: °

(1) When the process has” been compleQ9d, close all bleeders.

(2) Admit air to the retort and increase the pressure
about 2 pounds above that used during the process.
z Y

(3) Turn off the steam.

(4) Gradually admit water througﬂ the spray nozzels in . !
top of retort, holding the pressure by means of com-
pressed air.

(5), Usipg a petc ck which has been installed near the
) cgp of the rptprt to indicate when water has reached
that lewel,/open the overflow or drain valve slightly,

cl&se the air valve, and begin to close the water f
\ K . /
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inlet to maintain the pressure at the desired point.
"1f the retort is allowed to completely fill with water
under full line pressure without relief, the pressure
in the retort may jump rapidly to the pressure in the
water line. This might result in collapse of -con- '
tainers and damage to the retort.

<
(6) Maintain the denged pressure in the retoft by a pro-
per balance of water inlet and overflow Opening.

- 1

(7) Continue cooling by running water in at the top and
out through the drain. This direction of water flow
gives uniform cooling if the water supply is suffi-
cient.

SN~—
(8) Maxntain the pressure at that used for processing “for
several minutes. Do not allow it to fluctuate. i

Amount of Cooling Necessary. The amourit and extent of €ooling will
depend on the product and' the methods of handling containers after cool-
ing. In general, containers should be cooled to an gverage temperature
of 38° - 410C. (100° .- 105°F.). This leaves enough héat.to dry the con-
tainers quickly but not enough to permit the growth of thermophiles; if
the containers are cased immediately. JIf the containers are stored in
cases at temperatures above 41°C. (105°F.), stack bu\/}ng may result as
well as thermophilic spoilage.

>

.

Production Record. A daily production record should be kept, with
separate data for each retort load. Making recordirngs of the beginning
and. end of' the process, the time, and the thermomeLer, recorder, and
pressure gage readings.’

Atmospheric Cooker

The atmospheri;\tuoker functions as a steam bath at atmospheric
pressure. Steam enters at the top forcing the air downward and out
through a water seal. Actually, it operates at.approximately 0.05
pounds positive prefsure due to head of water forming the water seal.
Savings in steam over water bath is.substantial. During the process
only a limited amount of steam escapes from the cookér. The cooker
is loaded and unloaded when thé steam is off. -

Operating érocedure. The following procedures are used in operat-
ing an atmospheric cooker: ’ .

'(1) Open steam valve and blow out the condensate in steam
line before placing the cover over glass jars, as the
condensate may break the jars.

(2) Fill base with water and.place the loaded insert crate
on support in,base pam, Then lower the cover into place
over the insert crate with bottom of cover centered on
projecting legs of crate support.

\ ' 24
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. (3}§,Open steam valve slowly for first minute, then conti-
"~ nue opening valve until steam bubbles freely through -
water seal ih base pan. When thermometer registers ,
100°C. (212°F.),, throttle steam so that only a small
amount escapes through the water seal. Check the
mercury thermometer to see that it maintains 100°cC. A
(2129F.) throughout the processing period.” Start
the processing time when the thermometer reaches 100°C.
M (2129F.) and process for the length of time recom- s
K . mended in the table. After the processing time is '
completed, turn off steam valve, raise cooker cover
‘and remove the loaded insert crate and transfer it
to external cooling spray in cooling vat.

.

_ Cooling. The following procedure is used in cooling glass containers
with the atmospheric cooler: ’ '

.

(1) Open valve No. 1 (small fine spray) for about a minute
and open valve No. 5 (large spray) .
- »
(2) ’Leave both sprays open until products have cooled to ,
* approximately 38°C. (100°F.). : -

)
The procedure for cooling metal containers is: -
- . ’ ¥
* - R - . - { e -
(1)_ Place metal cqntainers either under the spray or in a ) ‘/ V4
vat of cooling water. N X / .
. ' ‘/ N
4
(2) ‘Cool as rapidly as possible to approximately 38°C. - o

(1D0OF.). This leaves enough heat in the containers
to dry them and prevent rusting. >

: \
- - \ i
: AN
Al

Steam Exhaust Box
L\ !

A steam exhaust box is essentially ‘a close fitting steam chest into
which the open can of product may be placed or through which the filled
container may be conveyed. The exhaust box is used for heating the con-
tents of the containet to remoye air from the filled container, thus esta-
blishing-conditions whereby the finished canned product will show a sub-
stantial degree of vacuum. A properly exhausted hermetical sealed con-
tainer will be able to withstand the internal pressure that is produced
during processing without damaging the seams or geal of the container.

' £t is not necessary to exhaust glass jars with the two piece lids be-
/ cause air and gasses escape during processing.

A batch-type exhaust box employing hot wafer heated by steam passing
through closed pipes in the box is economical in the use of steam and .
adaptable to handling varied products. A batch-type box should be large
enough to exhaust enough containers at one time to fill a retort. TIf,
not, several boxes may be needed. A float-valve installed on the water
‘ inlet pipe will maintain the level of water within 1% inches of the top
' of the open containers in the box.

N
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A continuous steam exhaust box is constructed so that the containers
afe conveyed between two perforated steam pipes admitting steam very
close to the containers. The tunnel in a stéam exhaust box is approxi- )
mately twelve feet long. Nor ly, the exhaust line, or box, conveys '
the containers directly from the filling to the closing operations. The
speed of the conveyor is regulated to allow the containers to be in con- .
tact witk the steam sufficient time to raise the temperature of the con-

tents to thw desired closing temperature. : :
- » - N

.

[ LY

Steam Blancher - Cooler ) -

LY

-

The steam blancher - cooler consists of a chamber in which the product
is placed in trays two. to three inches deep and exposed to a steam atmo-
sphere for several minutes. The length of time of exposure depends on the
product. The tray is then pushed from the blanching chamber to the cooling
area where a very fine water mist is allowed to spray onto the product
until its temperature is lowered sufficiéntly for either canning or freez-
ing. Steam blanching is preferred over hot water blanching because the
loss of water soluble vitamins and minerals is not as great.

Sinks and Preparation Surfaces

. ; Sinkg/;nd preparation surfaces should be designed and constructed of
material that will be easy to clean and maintain. The preferred material
is stainless steel. All inside corners Should be cove in design to per-
mit easy cleaning. The number and size of sinks -and preparation surfaces
should be sufficient to handle the volume of patrons and to utilize the
facilities to the fullest poténtial without crowding. Overcrowding
could create situations where the probability of the food being contami-

nated is increasged.

¥
.

Corn Cutters

The change in corn, resulting in loss of flavor, sugar and texture,
starts as soon as the ears of corn are pulled from the stalk. To obtain
a-high quality processed product of fine flavor, it is necessary to pro-
cess corn as soon after harvésting as possible. This cannot be accom-
plished as effectively if preparation for canning'or freezing is done by
hand. Cutting corn from the cob by hand slows down preparation of this
product to such a degree that quality of the finished product may be
adversely affected.

/

)
A corn cutter machine will remove corn, which is whole grain, from

‘ the cob at the rate of 20 to 25 ears per minute. This reduces prepara-
tion time sufflciently so that the full flavor of fresh pulled corn may

be maintained in canning. s
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- Figure I-16. A Cbntinuous Steam Exhaust Line. (Courtesy Dixie Canner
Equipment Company, Athens, Georgia.) -~ *

. - ey

Figure I-17. A'Blancher-Scaider-Washer. (Courtesy Dixie Canner Equip-
ment Company, Athens, Georgia.)
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Can Sealers

The number and size of can sealeéé needed are determined by the an-
ticipated daily output of ‘the cannery and the sizes of cans that are to
be used, A motor-driven, bench-type semi-automatic can sealer is capa-
ble of sealing five or .six cans per minute. At least three sealers of
this type qpodld be provided for canneries having a capacity of 1SOQ/ro

2500 cans per day. Canning centers processing food in No. 10--603 x 700--

cans will require a largér size sealer for this size can.

. Can sealers should be located on a sturdy table adjacent to the hot
water exhaust box or mounted on the table of a continuous steam exhaust
tunnei so that the containers can be sealed immediately after being °
exhausted before they have a chance to cool. The sealing of the can is
the operation that safeguards its contents. The ‘success of the entire
canning project depends on this function. -

Operating Principle of Sealers. A can sealer is a-machine designed

to form the double seam which attaches the cover to the can in such a
manner as to effect a hermetic closure. While models vary widely in
design, speed of operaEion, and a number of other details, they all have
in common the following units essential in forming and rolling 2 double
seam. : ’

(1) Chuck. The  chuck is machined to fit snugly into the re-
cessed cover or countersink of the can. It serves the
dual purpose of steadying the can and acting as an anvil
against which the seam is formed. In some machines, the
ch%zk is slightly knurled for traction which enables it
to rotate the can. J ’

B /

(2) Seaming Rolls. The seéaming rolls are .divided into two
clagfesnaccording to their purposes. The "first-opera-
tion roll'’shas adé¥oove which is semicircular and serves
the purpose of-tyrning the edge of the cover over the
top flange of:the canax ®his puts the cover hook and the
body hook, as they are known, in proper position for,
sealing.

_ The "second-operation roll" is very similar to the
first in that it: bears the same relationship to the
chuck, and that it is activated by the same force that -
is automatically controlled. Its purpose is to smooth
down or flatten the loosely formed layers of timn plate
of the rounded seam made by the first-operation roll.
For this purpose the seaming groove in the second-opera-
tion roll has a shallower and flatter groove contour
than the first-operation roll.
- s ¥ Lol

. (3) Base Plate. The base plate is a base or platform on
" which the “can is supported during the seaming opera-:
‘tion, In most machines it is free running and has.no

effect on driving the can. The purpose of the base

| 28
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| an interlock. +

e 1 .
1ST OPERATION i
SEAMING-ROLL SEAMING CHUCK

\ﬁ = Fl_*

l ~—— \~/_-—\-

‘a BEFORE SEAMING

s - »

! /\
~ 1ST OPERATION SE" NG CH
< SEAMING ROLL AMJNG CHUCK

 — 1
T I )
— n .

: 0 AFTER START OF.
Double aeammg is performed in two 1ST OPERATION SEAM -
operations. The first operation : :

roll curls the end hook-around the , - 1ST OPERATION |

inside of the body hook fto provide SF‘AMING ROLL SEAMING CHUCK

o‘ FINISHED IST,OPERATION

)
. .

" 2ND OPERATION

; SEAMING ROLL SEAMING CHUCK
J .
. | \ﬁ- ‘ =
J1 1] _J
- o :"n\ — - _Lj

The 2nd operatxon rolljtightens .
the seéam and {lattens the metal. o FINISHED DOUBLE SEAM
SEQUENCE _OF OPERATIONS-SEAMING A CAN END ONTO A CAN BODY

30
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‘plate, is to give the can the proper pressure of distance
between the bottom of the can and the chuck. This is +0

-

. ensure the correct body hook length and to provide a ro- e
s tating base. The rotating-base should be oiled frequent- "
M. ly. ’

..

Each of these parts is so machined that it can be ad justed to assure
a perfect seam. ' ’ '
) .

Double Seam Inspection

. Seams of cans.must be adqquate to retain the product within the con-
tainer. With some-products the double seam must be permanently resistant _
to internal as well as external pressures. The double seam must be rugged

/  enough to withstand n@rmal conditions of processing, handling, and stér-

) age. . )
<3 - ‘ .k / ) o

. When examining double seams, the following procedures are most ,im-
A . =
portant:

(1) - Visual Inspection. Visual ingpection consists of using the
' . hand as well as the eye. Some defects can be detected ?ore
readily by feel than by sight.

. Run a finger around the seam both on the inside (chuck
' wall) and the outside todetermine if any roughness,g&neven-

ness, or,sharpness exists. This, together with careful

visual inspection, will determine if .any bf the following

- defects are present: déadheads (incomplete seam), knock

down flange, excessive droop, broken chuck, false seam,

- jumpovér or excessive scuffing in the chuck wall area.

) + (2) External Seam Measurements. A1} seam measurements are to !

) be made at three points of the séam: . ]

(a) -Approximately % inch left of the side seam. e

(b) Approximately % inch right of the side seam.

(c¢) Approximately on the opposite side of the can from

the side seam. )

A micrometer, especially made to facilitate measuring dou-

ble seams is Used. To measure thé seam width, hold the

B flat surface of the micrometer against the can body.
When taking the thickness measurement of the seam, the s

’ micrometer should be balanced with the index finger im- -

mediately above the seam until the-anvil of the micro- )
meter assumes the same angle as the taper of the counter-

. sink. This instrument is also suitable for measuring,

overall lengths of Body Hooks. Care should be exercised
that the micrometer is in proper adjustment at all times.

[




 KNOCKED "DOWN '

FLANGE

BODY HOOK—

- s
ILLUSTRATION OF EXTERNALLY VISIBLE DOUBLE SEAMING DEFECTS
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: When the micrometer is set at zero position, the
zero .graduation on the moveable barrel should match
exactly with the index line.on the stationery member.
If for any reason the zero graduation is more than

- one-half a space from the index line at this setting,
and adjustment should be made. '

[ —

THIMBLE -~

" HUB OR SLEEVE
. ' FRAME

‘ ' " END -SEAM MICROMETER GAUGE : -

(3) Internal Seam Measurements. Expose the body an
hooks for measurement and inspection by separ
body and cover hook of the finished seam. M
-cover: hook, beginning at least % inch to the
~ the side seam. Measurements should be taken at three
equal locations around the perimeter of the can by using
the seam micrometer. For most sizes of cans, the mini-
mum length of cover hook should not be less than 0.070
: inch and the maximum length should -not exceed 0.090
inch. Body hook measurements beginning at least % inch
. .to the right of the side seam should be taken at three
p equal locations around the perimeter of the can by
using a Seam micrometer. For most sizes of cans the
maximum, length of body hook should not exceed 0.090 inch.
The minimum length- should not be less’ than 0.070 inch. .

. Tightness Rating. The tightness rating is very important and should
be evaluated carefully. This factor will determine whether the end seal-
ipg compound is being held undetr sufficient hydraulic pressure to insure
sealing efficiency. In so doing, the compound will £ill all spaces not
being occupied by metal. The tightness rating is determined by the wrin-
kle in the cover hook. A wrinkle is the degree of waviness occurfing
the cover hook, indicating the tightness of the seam. Wrinkles are

classified by number, and the rating is determined by the large wrinkles
. which are observed when examining the cover hook.

33
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. Figure I-20. Illustration of Cover Hook Wrinkles.
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important to note that
nfuged with thé normal
in- tightly rolled

In small cans}\under 301 diameter, it I
ironed out first operation folds should hot be
wrinkle. The ironed out.folds will be apparent on
seams. - %

In small diameter cans (202 to 404) wrifikles shopld not exceed No. 1.
On larger than 40% diameter cans seams  shoyld have . 0 wrinkles.  In' /
hemming a straight ‘edge of tiq plate, no wrinklds Are formed. On curved
edges, wrinkling increds Whe radiy urvature decreases.
-~ For this reason, different wrinkle Tatings are Specified for smaller
diameter cans as compared to large diameter cans. R -
g NO%e: The, most critical leakage area is at the lap, or cross over.

Ob¥erve the cover hook wrinkles adjacent to the xross .over for signs i

of looseness or "jumped s%ams "

Pressure Ridge. The pressure ridge is formed on the inside of the
can body directly opposite the double seam and is the result of the pres-
sure applied by the seaming roils during the seaming opération. The -
practice of visually inspecting the pressure fidge when a can is stripped
is an additional safeguard against approving ‘double seams which may not
be as tight as they should ke even though the measurements of the double
seam and the cover hook wrinkle are within tolerance.

The pressure ridge, in appearance} should be cléarly impressed
around the complete inside periphery of that portion of the can body
which is exposed when the cover countersink wall is removed when strip-
ping the double seam.for inspection., An excessively deep pressure
ridge should be avoided. on inside enameled cans. However, & pressure -
ridge should be present and clearly ‘visible. ' .
L] - f v

Steam~Jacke£hd Kettle

It is desirable to have several steam-jacketed kettles varing in -
sizes from 25 to 60 gallons for making fruit butters, tomato juice, soup /
stocks, "rendering lard, and preheating products such as tomatoes, torm,

} . apples, and juices. The kettles should be of stainless stéel and equipped

with a 1% inch stainless steel outlet pipe and valve. The kettles should

be located to provide sufficient work room around. Each kettle should

be provided with a pressure reducing valve in the steam line to control

the steam working pressure. A globe valve should be installed between .

the .pressure reducing valve and the kettle for admitting gteam to the _ .
kettle. In order that the operator may know at all times the pressure .
being admitted to the kettle, a steam pressure gage’ should be placed be- ’ ’
tween the globe valve and the kettle. The pressure range on this gage

should be from O to 60 psi. o
A . .
L
Containers Y )
3
The number of different sizes of containers used in canning cgnters ”
hould be kept to a minimum. This is because each size requires a)dif-
3 . . £
ferent processing time and a can closing machine adjusted for that par-
ticular size. : | Te o : ///
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The sizes of glass jérs commonly used are pints and quarts. Occa-
sionally 2-quart or %.gdllon jars are used for fruitg, tomatoes, pickles,
and other acid foods. The larger jars are not recommended for low acid
foods. No processing times and temperatures are available on this size’
jar. ‘ .

a
Cans. In the past, No. 2-§§3-, and 10-size cans have® been most
often used by community canneries. In recent years the popularity of ther
No. 2 and 3 cans have declined to the extent that manufacturers of the
cut production of these sizes. Consequently, it has become increasingly
difficult to obtain No. 2- and 3-size cans. These sizes are being

. ~ .
replaced by 303- and 2%-size cans.

~Tin plate’ for fabricating canned food containers came into use
shortly after the discovery of_the principle of the preservation of foo&
by heating hermetically sealed containers. Although more than a century
has ‘passed since the first use of tin plate "eannisters" for this pur-
pose, no material equal or superior to tin plate in economy, durability,
and retention of wholesomeness of food has been found. With the advent
of the sanitary style can, the tin plate container was improved for cer-
tain classes of fpods by applying an enamel to the interior of'ghg/éan.
The purposes of the enamel lining are (1) to increase the attractiveness<
of the food, (2) to improve the appearance of the containér, and (3) to
-make the toptainer more resistant to intérmal corrosion. -~ -

/

In the manufacture of enamel-lined cans, the,énamél is ordinarily:
coated on flat sheets of tin plate before nufacturing into can bodies.
A un}form film is applied to the sheet of ftin plate by a roller-coating
process. On sheets to be manufactured info ¢an bodies, narrow strips
are left bare by-the coating rollers to,pifovide for the soldering-of
side seams. From t:iﬂgggggzi—%hé’Eﬁggzg ave immediately conveyed through
long ovens at high témperatures where the

1 is thoroughly baked on.
This leaves only ar insoluble, inert’,.resino

s film on the tin plate.
The cans are then formed from enameled sheets by the same fabrication
methods as employed for sanitary cans made from plain tin plate.”

_ Two types of enameled cans are most widely used: (1) fruit enamel,
also known as "R" or sanitary enamel, and (2) C-enamel. Fruit enameled
cans are used for all acid foods, such as fruits, tomatoes, colored
fruits and berries. Beets and carrots are also cannzd in fruit enaneled
cans to preserve color. If plain tin cans are not available, green
beans, salad greens, asparagus, and sweet potatoes can also be canned in
fruit enamel cans. Vegetables, such as corn, peas, lima beans, dried
beans and mixed vegetables, which contain sulfur compounds should be
canned in G-enamel cans. Zihc oxide which is in the C-enamel lining
reacts with the sulfur to form zinc sulphide which is harmless and
white in appearance. .If the zinc oxide was not pr ent, the sulfur would
react with the iron in the tin plate to form a blagk precipitate, iron
sulphide, which would cause the food to become dark and appear unattrac-
tive. Iron sulphide in this small quanitity'wouid not be harmful. If
enamel cans are not available for meat products, C-enamel can be used.
However, meat products in C-enamel. cans will not have as long a shelf-
life as in meat enamel cans. . ' '

s . ’
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When possible, it is desirable from a standpoint of economy}and

convenience to purchase the supply of cans for a canning séason.at one
time. ¥t is also desirable to place orders during the season when
canning activity is light. This is ‘because can companies are usually
looking for extra storage space and are more anxious to make sales.
Savings of up to 15 percent can often be made by purchasing cans in
truckload or carload lots. A truckload of No. 303 cans will contain
from 25,000 to 30,000 cans and a carload will have 60,000 to 100,000
cans. There are 18,000 to 25,000 No. 2% cans in_a ‘truckload and
38,000 to 60,000 in a carload. If at all possible, cans should be pur-
chased in reshipping cartons for easy handling and storage and to mini-
mize damage in shipment. . -

Glass Jars. Standard mason-type jars designed for home canning
should be used when processing by the methods described in this manual.
It makes no difference whether the jars are regular or wide-mouth. All
jars should be of:the type that can be sealed with two-piece metal clo-
sures. This is the only type of-closure that is entirely satisfactory.
It permits the jar to vent during the processing period even though the
band is screwed down firmly and is.self-seaiing. Being of metal, the 1lid
helps to absorb the initial shock to the jar when cold water sprays are

_turned on for cooling. Only new lids should be used. The screw bands

may be.reused if they screw,.down evenly. All jars should be carefully
examined, whether new or previously used, for defects, such as cracks,
chips, uneven sealing surxfaces, rough edges on rims, oOr rims that are
not perfectly round. Even the smallest defects may cause a poor seal.
Feeling the tops of jars with- the fingers is a good technique for de-
termining uneven surfaces. Defective jars should be discarded. - Glass
jars that are not intended for canning, such as coffee or mayonnaise
jars, should never be tised. Such jars are not” manufactured to withstand
the heat required in processing foods, and are likely to break during
processing and cooling. :

If the proper jars are used and the correct methods of handling and
processing are followed, . breakage should not exceed three jars per -

. thousand processed.

-

General Canning Procedure i

Receiving Produce. Families using the canning center should be
assigned a permanent identification number. As they arrive %ith their
produce, they should label or tag containers of food with this number.
Proper identification is essential if it i§ necessary to refrigerate or
hold over the produce. If families bring more produce than can be .
handled promptly, it should be stoxed in a cool, well-ventilated place,
and preferably on slatted racks. :

Family groups and others should be advised against canning unripe
fruit or tomatoes, wilted vegetables, produce showing marked signs of
spoilage, and produce which has matured beyond the stage for successful
canning. In the event that some persons insist upon canning such produce,

the canning should be delayed until after the other patrdns have finished

37
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FULL SEAM STRIPPED SEAM
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Figure I.21. Pressure Ridge Produced in Making a (‘:ood Double Seam, :

Figure I-22, A Two-Piece Jar Closure. . .

+
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so that produce showing spoilage will not conéaminate the good produce
.0of other patrons. When undesirable produce ié canned, extra care wil
be needed afterward in cleaning énd-sanitizing the preparation area,
. equipment, and other processing facilities to jprevent contamination/of
foods in subsequent -pperations. i
. Families do their own work and should be/ requested to bri g suffi-
cient help. The lay instructor assigns prep[ration space, issues the
necessary equipment, and keeps all the necegsary records. Upon comple-
tion of the canning work, those patrons u Aing the center should tho-
roughly clean and return all equipment ép?the lay instruqﬂﬁr. The lay
- instructor should then check the equipmént against the récord and return

. £ . :
it to the storage room. Patrons of a‘fanﬁery should not be permitted 1in

’

the storage room. /// ,
' s
The lay instructor should always explain the steps in the prepara-

tion of food according to the sequence of operations and stress the neces-
sity for cleanliness and prompt handling of foods. :

Preparation Proéedure for Canning. Segéfal important, procedures
in the preparation of food for canging areydiscﬁssed below(

. Grading. Grading means separating according to size, matu-
rity, and quality. The purpose is to facilitate canning oggtah
tions. Grading for uniformity of size- is necessary where heat
yenetration in processing is a factor or where produce-is to be
steamed for peeling. ~For example, beets are sorted according
to size so that they may be steamed uniformly for peeling. The.
smaller beets may be packed whole and, because of tenderness

andgilavor; this results in a higher quality product. The larger

)

b , due to size and advanced maturity, must be sliced or
otherwise cut into suitable size pieces to insure heat penetra-
tion duriqgg processing.
Sorting. Sorting, as is most commonly used, refers to
inspection of the product to be canned to detect and remove .
any extraneou§ material, such as grass and weeds from greens  °
and silk and husk from cut corn, and any individual pieces
of the product which may be unsuitable”for use or which may
require Special treatment, such as trimming away worm eaten or
diseased parts. All bruised, shriveled, discolored, or soured
portions should be discarded. While sorting, immature and
over-ripe produce should be removed . ’

Trimming. The final quality, grade, and value of many
canned foods may depend on the efficiency of the persons
_responsible for trimming and sorting. Trimming should be
continued through all steps of preparation and questionable
pieces and portions should he removed rather than risk spoil- :

age or having a low-quality finished product.

Soaking and Washing. Thorough -cleaning is one of the
first and most important steps in food processing. All vege-
tables and most fruits require congiderable cleaning and
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.washing before th:Jbrocessing. Root crops may require soak-

ing .before washing. This step will slow up preparation time

unless the washing equipment is properly arranged or the . ¥
soaking and washing is done.before the produce is brought to (

the cannery. The purpose of cleaning and washing is to remove

dirt and foreign material. Cleaning and washing also serves

to reduce the amount of spoilage organisms that are usually

present on raw foods.

A clean, safe, and ample water supply is absolutely ne-.
cessary. Ample quantities: of water should be used-to per- ¢
mit moving and turning of the- produce. Washing ’should be )
so thorough and complete that the produce will need no fur-
ther cleaning before processing. ) , .

Cutting, Breaking, Peeling. -All products should be cut
or broken into uniform sizes. .This permits the container to
be filled properly and facilitates heat pengtration durihg
processing. . . .

. Peeling ordinarily is accomplished by one of the fol-
lowing methods:
. §

(1) Hand Peeling. This_is ‘the simplest and most
common method. It may be\performed on raw pro-
ducts but is usually done |after the .product has
received a hot water or steam treatment, known
as "scalding." The purpose \of scalding is to
loosen the -peel so that it} be removed easily.
Tomatoes and peaches may bé pe led in this manner.

(2) Steam Peeling.:. With steam peeling, a heat temp-
erature is used to Joosen skin from some fruit
and root vegetables.- Steaming is also used to
break down or soften for pulping foods, such as
pumpkin, pears, apples, and tomatoes. Steaming
for peeling is usually donerin a steam blancher-
cooler. Some prodicts, such as beets, are steamed
under pressure for peeling.

The product should be steamed only long e- .
nough to loosen the skin but not to cook the pro-
duct . Produce should be graded for size and
maturity.’ The time of steaming should be ad-
justed accordingly to avoid uneven results. Pro-
duce that has been kept in storage will require
. a longer time for steaming than that which is
fresh. .

When steaming is done to soften the product
for pulping, a' steam-jacketed kettle, enough
water to prevent sticking and provide steam in-
gide the kettle to steam the product should be

\
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(3)

.or basket.

used. If a retort is used, the product should
be placed in a.stainless steel or aluminum pan
Only produce of the highest’ quality
should be used. In addition, ‘the produce should
be washed carefully ard cut into uniform pieces
for even steaming. Péels and rinds are usualfy
left. on since they are removed.in the pulping

process.

‘Lye Peeling. This method of peeling is used ﬁar

many root crops and for some fruits. The prin-
ciple is simple in that=the product is mexrely
immersed in a_hot lye solution for a period of
time, removed, and washed immediately with wa-
ter to remove the peel and excess lye.

The lye bath is never used to remove the
skin from the ;product. It is used only to treat
the suf¥face in.such a manner that the skin can
be easily removed by a spray of water: The pro-
duct should always be removed from the lye bath
with the skin still adhering and in a soft and
somewhat gelatinous condition. The skin should
be, loose enough to wash off easily. The removal
of too much skin in the lye solution results
from overexposure or too much stirring of the
product. Continued overexposure of the product
to the lye bath causes gfadual thickening of the
solution to the point where it can no longer
be used and must be replaced. Overexposure is
expengive and wasteful. A very gradual thick-
ening of the‘lye -solution is a normal occur-
rence becausw ofyaccumulated skins. All skins
should be removed in the, first washing opera-
tion after treatment of a product with a lye
solution. Experience has shown that best re-
sults.are ,obtainéd when the temperature of the
solution is as near boiling (1019C: or 214°F.)
as possible and never below 93.3°C. or 200°F.

It is impossible to set up a definite for-
mula for a lye solution to peel a given product.
Several examples are cited. Ripe peaches peel
quicker than those which are less mature. New
potatoes peel faster ‘with a weaker sclution
than those which have been cured. Freshly dug
carrots and sweet potatoes peel more quickly
than those which have:been in transit or stor-
age for several days or longer. The formula
for the startiag solution for each product and
the directions for proper use can, however, be
given. The starting solution is one which will,
under perfect conditions, peel efficiently.
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The strength of the solutigi—iﬁ/ﬁgsed on the
asiumption that.it will be wsed at the recom-
mended temperatuxe, since-éeeling is actually
accomplished by a combination of temperature
and strength of solution. If a product to be
peeled does not emerge in properly peeled con-
dition, small amounts of lye must be added un-
til the desired peeling effect is produced.

Lyé (caustic soda) is a strong alkali.
Body contact with lye solutions can result
in chemical burns unless immediately rinsed
away with water or neutralized with a weak
acid, such as vinegar, boric acid, or leémon
juice. Where the open vat method is used, it
is essential that the operator of the lye-

peeling equipment wear goggles, rubber gloves, .
rubber apron, and rubber boots. Proper pro-
tection should aid in preventing any possible L

accident to the eyes, hands, clothing, and
shoes. Boots are essential if the equipment
being used allows the solution to drip onto
the floor. Never use lye in an aluminum con-
tainer. Lye readily reacts with aluminum

and will render the container useless in &
short time: It is safe to use lye in enameled
ware, wrought iron, or stainless steel con-
tainers. Lye will damage wool and leather.
Its effect on cotton is slight. A small
speck of lye solution’in:the eyés can result
in painful injuries and, possibly impairment
of sight.

" -Caution: Lye should be added to water
slowly to prevent foaming and boiling over -
on the floor and possibly getting on the feet
“of workers. .

Discoloration of Fruits and Vegetables. - Discoloration in pegzhes,
pears and.apples can be avoided.by rapid preparation. When delay cannot
be avoided after the fruit is peeled and cut, the pieces of fruit may be
placed in & szlt and vinegar solution. This solution is made by adding
2 tablespoons of salt_and 2 tablespoons of vinegar to a gallon of cold
water. Other products that oxidize rapidly after peeling are white po-
tatoes and eggplant. ’ e

~

Some products also are discolored through the use of knives that
have iron blades or when the cut pieces are placed/in copper, iron, or
galvanized iron contain2¥s. It is best to use stainless steel, alumi-
num, or enameled containers. Beets will oxidize after steaming if pre-
paration is not completed promptly. It is important to use the proper
type of can lining to ‘avoid discoloration of canned products after nor-
mal storage. )
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Discoloration by oxidatiom.may also be present in canned foods when
(1) head space is too great, (2) the container is not properly filled ,
with the medium, or (3) exhausting has been insufficient. This type of
defect is not necessarily accompanied by spoilage. T

v

Blanching. Blanching is an operation in which raw foods are im-
mersed in-hot boiling water or exposed to live steam. Blanching is
important because it accomplishes a number of purposes in one operation,

as follows:

(1) Expulsion of respiratory gases. The expulsion of these
gases through the shrinkage of the product is necessary
to prevent strain on the can during processing. If dis-
solved and occluded gases within the cells of the raw
food are not removed, serious damage to the product may
occur as a result of physicai or chemical activity, or
both. Apples, for example, can be very corrosive to
metal contdiners because of high acidity and air content.
Failure to remove the air from apple cells increases’
corrosive action. This is a result of the combined ef-
fect of oxygen and -acid in the fruit on the container.
Corrosion often produces hydrogen gas resulting from the
chemical action of the acid upon the metal. Swelling

' or "springing out" of one end of a can may. result.

This condition causes strain on the can and combined .
with corrosion, may result in perforations (holes) in .
the container and spoilage of .the food. .

v

Gases expand or increase in pressure with a rise
o in temperature and, if not removed, from the food before
’ "sealing the container, may cause "buckles" and strained
. ends in the can during the sterilization process. This
is due to pressure insidé the can being greater than the
can is designed to withstand. This condition may result
in spoilage. The oxygen in the gases, if not expelled,
will oxidize some of the vitamins and make the food
less nutritious.

(2) Shrinkage, wilting and increased pliability. These
three effects brought about through blanching promote . .
adequate filling of containers. Crisp foods, such as ‘
apples or pears, are “easily broken if not treated in.
some manner to increase pliability. Blanching in
steam softens fibrous plant tissues and permits handling
and filling into containers with a minimum amount ‘of
breakage and tear. Shrinkage resulting from the re-
moval of the gases and some of the moisture content in ,
the product makes it possible to obtain a well-filled
container. : ‘

(3) Removal of undesirable flavors and materials. If un-

desirable flavors and materials are not removed from
raw produce, objectionable flavors or an unattractive

A4 /
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. appearance maw result in the finished product. 1In the N

- _ case of peas and lima beans, blanching removes a sticky,, - \
gelatinous substance which, when present, might contri-

bute to an increase in potential spcilage organisms. e

(4) Inhibits or checks further enzymatic action. Inhibition -
a of enzymes, especially those inducing oxidative reaction,
yields products of superior quality and nutritive value.

rd

(5) Blanching to "set'" or "fix" the natural color. This was
overlooked' in certain products for a number of years.

- Blanching .improves the color ahd appearance of p;ocessed . -

products. L o

+ ¢ v

™ (6) Blanching serves as an added cleaning measure. Blanch-
ing helps to insure a more wholesome canned product.

»\ - .

Two main methods are commonly used in blanching food products for
canning®and freezing. These are (1) b01ling water~immersion and (2) steam,
Steam\blanghing is recommended over immersion-in boiling water because
less oﬁ,the water-soluble nutrients are lost by the steam method.

N .

A steam blancher-cooler is recommended because: (1) it is well-
sudted to batch operation,. especi when several commodities are being
'simultaneously prepared for proce g; (2) it requires less steam and
water; (3) 1in most instances, a more desirable color can be obtained
because the needed 1009C. (2129F.) temperature can be maintained more
uniformly and easier. :

Al -

All blanching equipment should bé checked and cleaned frequently.
Blanching equipment is used over and over. The high temperature and
moist atmosphere are favorable to the development and growth of the
thermophilic or 'heat 1ov1ng" types of bacteria. If spoilage organisms
are allowed to accumulate on blanching equipment, a whole pack of con-
tainers may become contaminated. Not only should all blanching equip-
ment be '"washed-down'" frequently during operation, but the equipment
should be cleansed as thoroughly as possible after each day of operation
and rinsed well before procedsing operations are resumed the next day.

s

Filling Containers Nkt .
2 \ . ,
One of the most important steps in the, canning procedure is the
proper filling of the containers. Under-filling may cause buckling of
the cans due t& the excessive amount of air in the large amount of head-
space. The expansion of this large quantity of air will probably cause
the cans to buckle during processing. The large quantity of air left
in the headspace will also cause the product to darken due to oxidation.
Over-filling can also cause buckling and the ends to protrude beyond the
the point where they will remain convex, instead of becoming concave,
after cooling. All containers should be filled so that there will be
1/4 to 3/8 inch headspace after all solids have been completely covered

with the liquid filling medium. As an aid in obtaining the proper fill,
o %
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a pair of "over and under" scales are useful. Cans should never be

filled beyond the stated content for each size.
All products. should be packed into containers immediate
preparation, Those products -to which heat has been applied in\prepara-
tion will déteriorate rapidly if left standing at room temperatyre. If
packed promptly while hot,, the time of exhausting to the recommended
,center-can temperature will be shortened. Discoloration may occuX if
fruits, such as peaches, pears, and- apples, are left to stand aftek pre-
paration. :

A canning medium is a brine, syrup, or juice used. to cover a pro
duct after the container has been filled. A 1/4 inch headspace should
be allowed. Care should be exercised in choosing salt. Canners salt o
dairy salt which may be purchased from any salt manufacuturer, is pre-
ferred. since it dissolves faster and stays in solution better than ta- ,
ble salt. Salt tablets may be used. Iodized salt or any salt with a

filler added to prevent lumping should not ‘be used for canning.

Syrup is used with most fruits and sweet potatoes.' The correct pro-
portions of sugar to water should be followed in making various types of
syrups’.- ) .

In ‘making brine or syrups, water that is exceptionally hard or
that contains an excessive amount of irom or other minerals should not
be used. In some localities it is necessary to treat or/filter water
to make it usable. Clean salt and sugar should be used in making brines
and syrups. The use of unclean salt or sugar could be a source of con-
tamination for the food. - .

~a N

Exhausting ! ‘ . . .
‘ . .

Exhausting is the heat treatment givén after the cans are filled
and before they are sealed. It is normally the last operation in the
_canning procedure before the containers §%e closed. Exhausting is to
remove trapped air and the cellular and head-space gases from the con-
tainer prior to closure. This may be accomplished by heating the pro-
duct to expand the gases just before the container is sealed. Several
reasons have beern -given for expelling the air and other gases from the
product and container: ‘
(1) Exhausting reduces corrosion on inside of container dur-

ing storage. Dissolved and occluded gases within the

cells of the raw product may not be completely expelled

during blanching. Most fruits are not blanched but are

packed into the container without removal of air from the,

fruit cells. Dissolved and occluded gases within the

cells of the raw product, if not removed before canning,

may cause serious damage to the product as the result of

physical or chemical activity. Corrosive action is

greatly increased as a result of the combined effect of

oxygen and food acids on the container. Corrosion may
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/ produce perforatlons (pinholes) in thé container result-
« ing in spoilage of the food.
/ 22) Exhausting preserves color, flavor, and vitamins. Re-

\" moval of oxygen before closure of a container is neces-
sary. Many of the desirable qualities of foods are de-
stroyed or altered if the product is heated or' retorted
for relative long periods of time in the presence of
oxygen or when held in Storage with appreciable amounts .
of oxygen present in the container. The color of the
; food may become abnormally light or dark, the flavor may
become slightly bitter, fats become rancid and other ’
changes might occur in the food. )

(3) Exhausting helps to prevent container failure. It is
necessary to remove the air and gases from the food and
container in order to prevent the occurrence of buckles
and strained ends during retorting. Since gases expand
or in¢rease in pressure with a rise in temperature, the

‘ gases in foods,.unless removed before container closure,

will exert undue strain on the container during the ster-

ilization process. When the difference in pressure be- .
N tween the- inside and the outside of the can is greater
than the can is designed to withstand, buckling or
serious injury to the can closure occurs. Spinach or
turnip greens may be well blanched but may produce se-
vere buckling of the container if the air trapped in the
can during ‘the filling operation is not removed.

(&) © Exhausting -produces a ‘vacuum ifi the sealed container
when stored at room temperature. As much vacuum as can
be obtained is desired in extremely corrosive products.
Reaction of this type of product upon the container

/ produces hydrogen gas, which mdy cause the ends to bulge.
The higher the vacuum, thé longer the shelf-life of a
product. The exhaust must be regulated so as to produce
the gfeatest vacuum practicable without producihg ex-
cessive "panelling." With larger size cans, the vacuum
should not be so great that pane111ng occurs during
normal handling.

Can-Closing Temperature in Relation to Vacuum. The center-can clos-
ing temperature is the temperature of the conngnts of a .can at the slowest

heating po1nt in the can at the time the can ik sealed. The slowest heat-
ing point in products that heat by convection is about halfway between

the center and the bottom of the can. Products canned in a medium, such
as brine and fruit in syrup, heat by convection. The slowest heating
point in products that heat by conduction is at the center of the can.
Products such as pumpkin, mached sweet potatoes, cream-.style corn, and
ground meat (solid pack) heat by conduction. e

0y
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In Brdef to maintain the canned product in good condition, it is

. necessary to have a proper vaguum, The ends of the can should contract
or "pull-in" on cdoling and remain concave under average conditions.
The vacuum produced after processing and cooling will vary with the
can-closing temperat&re. The can-closifg temperature is the temperature
of the contents of the can at the time of sealing. For products packed
in a liquid medium in number 2% (401 x 411) or smaller cans, the can-
closing temperature should be at least 79.4°C. ‘(175°F.) . to assure proper
vacuum. For products packed in a liquid medium in number 10 (603 x 700)
cans, the product is usually exhausted until a temperature of 71.1°C.
(160°F.) is obtained. . . . - )

Initial Temperature. The term "initial temperature" designates the
temperature at the center of the can at the time the retort reaches pro-
cessing temperature. Where an initial temperature is specified in the
instructions for processing time, it should be regarded as a prerequi-
site of the process given for that product. The coolest can in any re-
tort load should have an initial temperature equal to or-greater than the
temperature specified for the product. If a canris closed at the recom-
mended center-can closing temperature and is then held for some time be-
fore it is proceésed, the initial temperature will be lover than the
closing temperature. -

Séézzng

< .
) Sealing, or the permanent closing of the can, must be/done as ra-
pidly as possible following the exhausting. The sealer must be properly
adjusted before sealing operations -begin. If not, there may be delays
which impair the quality of the product or cause spoilage. As cans are
sealedy periodic inspections ghould be made to determine whether the
sealer is in need of adjustment. As lids are placed on tans before seal-
ing, it is also & good practice to check the fill of the container.

‘Glass jars should be sealed promptly after filling, as follows;

(1) Check the rim of the jar to make sure no particles- of
food will be caught between the lid and the jar.

(2) Place the lid on the jar so that the sealing compound
is next to the glass. . ) ’

- (3) Screw the metal band down evenly with the fingers --

' not with the palm of the hand. Over-tightening of the
band may prevent proper venting of the -jars during pro-
cesging. Food contents in jars are not exhausted by
heating just before sealing as food in cans is. Jars
are exhausted during processing, therefore, the bands
should not be too tight.

(4) Do not tighten the band further after the jars are
processed. Any attempt to-do so may break the seal.
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¢ The term "processing'' designates the heat treatment -Ifi tetms of
- stemperature and .time given a product after the gontainer is permanently
.sealed. The basic or minimum requirement for the processing of any
product is that it be heated suffic¢iently to destroy bacteria of known -
i resistance to heat. In some cases the count of spoilage bacteria may be
so high that the suggested processing time and temperature may be inad-
equate to prevent spoilage. It is, therefore, essential to keep the
bacteria count as low as possible by following approved methods in the
preparatlon of food products. ,

In the processing og\hanned foods, it is always assumed that ‘the
heat-resistant micro-organisms will be located at the slowest heating
point of the contents of the can. Until this poifdt receives adequate

. heat, the contents of the can are not sterilized sufficiently to control
the bacteria. Processing times are partly based on the rate, at which

. heat is transferred to this point. Heat is trausferred by both convec-
tion and by conduction. In the processing of canned foods packed in
liquids, such as peas, snap beans and beets, heat transference takes
placé mainly by convection and thé rise in temperature is fairly rapid.
Any substance which retards convection currents decreases heat trans-
ference. -

Solid foods heat by conduction and the process is relatively slow

* sincé there is no transfer of material from hot to the cooler part of
the can. .In products that heat slowly, such as pumpkin, squash, and
sweet potato puree (solid pack), the initial temperature is part of the
process as it determines the length of processing time that will be re-
quired to make the product keep safely ‘Both methods of heat trans-
ference occur in tomato juice and fruit juices containing pulp. There-
fore, longer processes are required ﬂ r these juices than for juices
wh1ch have been strained and the particles removed,

The sterilization of each container during "processing" in the re-
¢ tort is related to the maintenance of the temperature present during
. exhausting. The higher the "initial" temperature at the beginning of
processing, the greater the efficiency in destroying heat resistant bac-
teria during processing. It is most important, therefore, that all con-
tainers be processed immediately or as soon as possible after sea11ng
and before the contents of the container lose the initial temperature.

Water-BaEh Processing. The boiling-water process is used for acid
products, such as fruit, tomatoes, and sauerkraut. The temperature, ob-
tained (1009C. or 212°F.) is sufficient to kill all actively growing
bacteria, molds, and yeasts. The acid in the food tends to prevent the

@ growth of any heat resistant spores that may be present. Fruit Juices
free from pulp can be preserved by pasteurizing them in water at 82, 2°C.
(180°F.) for 20 minutes, provided the containers are filled while hot.
Tomato juice which contains considerable pulp must be processed in a
boiling-water bath, * Q
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g . The water;bath method may be duplicated by processing in a closed
retort at approximately 2 pounds steam pressure OF 102.2°C. (216°F.).
This will produce a transfer of heat throughout the containers équdl to

oiling water bath. B

( Steam Pressure Processing.. The steam-pressure process is used for
ow-acid foods, such as vegetables, meats and fish. In order to sterilize
low-acid foods effectively in-a reasonable pgriod of time, it is necessary
to use a steam atmosphere.at'a controlled temperature of -.115.5°C. (240°F.)
or 121.10C. (2509F.). The retort used for this purpose is essentially
an autoclave, or closed kettle, designed for processing or cooking canned
foods. [ - h . . A

PN

\\\\ In processing such products, the-complete elimination of air from
the retort is a vitally important factor. This is’ known-a$ "venting."
The time consumed in bringing the retort to processing temperature at the
start of the process is known as the "coming-up"'or "eome-up" time.

The importance of properly venting tye retort during the "come-up"
tNme cannot be overemphasized. Inadequate elimination of air or gases
in the retort may be the direct cause of such difficulties as paneled
cans) rusted cans, spoilage due to under-sterilizatién or non-conformity
of codk between different comtainers'in the retort. - - \

A 4 o,

During the process -in the steam-pressure retort, a small amount of
steam mustk>be released throughout the -period of process to insure maxi-
mum circuldtion of heat and the elimination of.gases which may enter
with the.steam. This is known as "bleeding." All retorts should be
equipped with\a bleeder or small 1/8 inch petcock installed inm the 1id
of the retort,

£ Cooling Containers. The cooling of containers (tin and glass) af-
ter processing|is a very important step in canning. Rapid cooling ac-
r’/// complishes twothings: (1) deterioration because of over-cooking is
minimized and (2) the temperature of the product is reduced below the
- . ideal germinating temperature of heat-loving bacteria. These bacteria
- are not completely destroyed by temperatures used in processing. It is
fortunate that these bacteria will not germinaterat ordinary room tem-
perature. Therefore, spoilage due to organisms of this type can be con-

trolled by cooling the product below the germinating temperature,'yhich-
is about 43.3°-82.80C. (110°-145°F.). '

. . 4 .

N Prompt coaling of -containers immediately after processing wiﬁl
prevent (1) stack burn in products such as corn and tomatoces, (2) cloudy
brine or liquid in peas, string beans, lima beans, whole grain cofn,

(3) pink discoloration in light colored fruits such as pears, and
(4) softness or loss of texture in berries, fruits, and leafy vege-

- tables. Prompt cooling lessens cooked flavor, cbnserveg:natural‘color,
and retards action of food acids ol the container. All‘*glass jars and
number 2%-(401 x 411) size cans and larger, processed under pressure,
must be cooled under pressure. Follow closely, the instructions for

and may be removed from the retort imme-
e cooled in a cooling vat or under sprays.

not require pressure cooling
diately after processing to
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Only potable or chlorinated water should be used for cooling since
the contraction of the can. as the vacuum is produced dutring cooling

may draw water into the cans. If there are impurities, spoilage may

result. The water-cooling period should be sufficient to bring the

temperaturé of the product to 35°-37.8°C. (95°-100°F.). This tempera-

ture should be low enough to prevent the growth of bacteria and high

enough to dry ‘the' cans and prevent rusting.

» Stora e. Place anned foods in a dry, well.ventilated spﬁce. Pro-
ducts packed in glasicjars should be stored in a dark place to prevent
loss of color or color change. The, temperature should be as near con-
stant as is possible and moderately cold but not freezing Avoid stor-
age space in attics, near steam pipes, radiators, or stoves, as high .
storage- temperatures may impair the flavor, texture, and color, of the
canned products, and the excessive moisture will cause the cans to Tust.
Cannery patrons should be encouraged to report spoilage immediately ard
to return the containers of spoiled products to the canning center in
order that the cause may be determined and future 1osses from spoilage
be prevented.




Part II

”

Canning Specific Food Products

The purpose of Part LI of this publication is to present the detailed
procedures in canning specific food products. Each product is discussed
in terms of canning in either glass jars or cans. The food products are
presented in three sections: fruit (including fruit juices); vegetables;
and meat, meat products, and poultry. The first page of Part 11 pregents -
basic information on the appropriate yield that can be obtained from a
given quantity of food.
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. - é?élds of Various Food Products

The yields of various fruit and vegetabie products are presented in
Table 2. This should be helpful in determining the number of jars needed
for a given quantity of fcod. Thequantity of meat required to fill pint
and quart-size ‘jars is presented in Table 3.

&’

Table 2

- Yields of Various Fruit and Vegetable Products
: o

- . Wt. Per Pint Quart 2-Quart
Produce Bushel Jars Jars: Jars ~
Pounds No. No. No.
Apples " 48 36 18 9
Apricots 48 42 21 10 ¢
Asparagus 45 22 11 --
Beans, green lima (in pods) 32 14 7 --
~ Beans, green and wax T30 35 17 .-

. Beets (w/o tops) 52 37 18 .-
Berries 36 30 15 8
Carrots (w/o tops) 50 36. 18 .-
Cherries 56 53 26 13
Corn, sweet (in husks) 35 17 8 .-
Peaches ) 48 44 22 11
Pears 50 45 23 12
Peas, green (in pods) 30 14 7 --
Spinach 18 15 7 --
Squash (summer) 40 36 ~ 18 --
Sweet potatoes < 55 40 \\\ 20 T—-
Tomatoes e’ 56 38 19 10

AN

Table’3 \\

R .
Quantity of Meat Required to Fill Jars

N

AN
3 \

Quantity required to fill a

Pint Jar Quart Jar
Pounds Pounds
Beef, round (untrimmed) 1 3/4 to 2 3 to 3 12
Beef, rump (untrimmed) 3 to31/3 5 to 5 1/2
Chicken (dressed, undrawn) . \
to be canned with bone. ~_ 2 3/4 to 3 1/3 4 1/2 to 5 112
Chicken (dressed, undrawn) N
to be canned without bone 4 1/4 to & 3/4 7 to 8 \

Pork loin (untrimmed) 3to3 1/3 5 to 5 1/2
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Use of Sugar in Canning Fruit

Fruits and fruit juices may be canned with or without sugar .

The syrup should be prepared in advance of the time it is to be used.
Reheat to boiling point before filling cans. From 3/4 to 1 cupful of sy-
rup should be allowed for each #2 can of fruit. The use of sugar helps
to preserve the color, texture, and flavor of fruit.

The -following table gives the praportion of sugar and water fbr va-
rious syrups. ’

Table 4 ) ,

A

Proportions of Sugar and Water for Syrups

-
P

Percentage Sugar Needed per ny Sugar
of Sugar Consistency of Syrup Gallon of Water per #2% Can
207, " Light 2 1bs,, 2 0z. Or 5 Cups " . 1/8 cup

300 Moderately light 3 Ib;., 10 oz. or 2 gts. 1/4 cup

407 Medium K 5 1bs., 9 oz. or 3 1/8 qts.  1/3 cup
50% Moderately heavy 8 1lbs., 6 oz. or 4 3/4 qts. 1/2 cup
60% Heavy . 12 1bs., 8 oz. or 7 qts. 3/4 cup
) o
L




Apple Butter ’ ) FRUIT

/Select'apples .
Select fully ripe, sound fruit. \Parings and cores of canning apples may be
‘used in the preparation of apple 'butter.

Prepare cans_or glass jars ’ :
Use #2, #2%, or #10 cans, or pint, quart or % gallon glass jars having self-
sealing closures Wash cans or jars. ) :

Prepare apples

" a. Wash apples thoroughly. .
b. Remove spots, bruised portions and blemishes. Do not peel.
c¢. Cut the apples in section and remove blossom and stem ends.

.
Precook and sieve
a. Cook in a small amount of water; not more than half as much water as fruit.

.. b. Put cooked apples through pulper or sieve to remove skins, cores and seed.
Recipe .
3 gallons apple pulp 2 teaspoons ground cloves
3 pounds sugar (brown ox white) " 1% teaspoons ground cinnamon
2 teaspoons ground allspicg .
a.' Set aside. .
b.. Combine pulp and sugar and cook in steam jacketed kettle until product is

thick*and smooth, stirring frequently to prevent scorching.
Ten minutes before cooking is completed, add,spices mixed in small amount
_of cold water. - ) . .
d.! Product is cooked when liquid does not separate after a spoonful is
dropped on a saucer.

o]

Cans Glass Jars p
Fill ) .
Fill cans with hot apple butter to Fill jars to within ¥ inch of top
within 1/8 inch of top. with hot apple butter.
Exhaust . .
* Bring center of can temperature to Insert table knife blade down the
! 180°F. sides of jars to remove air bubbles.
Close
Place marked covers on cans and seal Wipe tops of jars with clean, damp
at once. o cloth, Adjust lids.
Process . i
a. Process at once in boiling water a. Process at once at 212°F.
bath. (212°F.) b. Processing time:
b. Processing time: Size Time
Size Time Pints . ~ 15 minutes
#303 10 minutes Quarts 15 minutes
f#2 10 minutes ¢ <" % gallon 15 minutes )
#2% 10 minutes L . '
#10 10 minutes )

.
¢. Remove cans from cooker as soon

. as processing time is completed.
\\\EEbl

Sool cans. Cool jars.
55




FRULT ** %

Apples (Sliced or Quartered)
: Y4

B

Select apples

“Select ripe, firm fruit. Sort and remove faulty fruit.
Prepare cans Or glass jars 7

Use #2, #2% or #10 cans, or pints, quarts or % gallon glass jars having
self-sealing closures. Wash cans or jars.

Prepare apples

Wash with eold water.

?emove spots, seeds, stem and bud ends. Peel if preferred.

Cut into slices or quarters

Drop into cold water, adding 2 tablespoons each of salt and V1negar to
each gallon of water. ) :

H

o0 oo

Precook

4. Drain apples.
b. Boil apples in thin syrup or water for 5 minutes or until tender, or
c. Cook slowly in steam jacketed kettle, or with steam until tender.

d. One-half cup sugar to each quart of apples may be hdded.

- s~ -

<

Cans . ; Glass Jars

Fill .

Fill cans with. apples to within %
inch of top. Add cooking liquid or
syrup to completely fill.

Exhaust
Bring center of can.temperature to
180°F .

Close’
Place marked covers on cans and seal
at once.
-
Process
a. Process at once in boiling water
bath. (2129F.)
b. Processing time:

Size Time

. #303 10 minutés
#2 * 10 minutes
#2% 10 minutes
#10 10 minutes

c. Remove cans from cooker as soon
as processing time is completed.

Cool
Cool cans.

4

56

Fill jars with apples to within %
inch of top. Add cooking liquid or
syrup to withir % inch of top.

Insert table knife blade down the
sides of jars to remove air bubbles.

Wipe off tops of jars with clean,
damp cloth. Adjust lids.

4
€
3

a. Process at once at 212°F.
b. Processing time:

Size Time
Pints 20 minutes
Quarts 25 minutes

% gallon 30 minutes

~ Cool jars.
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|
Apple Sauce < FRUIT

Select apples . '
Select ripe, cooking apples.

Prepare cans or glags_jars .
Use #2, #2% or #10 cans,. or pint or quart glass jars having gelf-gealing

closures. Wash cans or jars.‘ \>

Prepare appfes . s

a.- Wash with cold water.

b. ‘Cut into quarters. Do not peel.
¢. Remove spots, seeds, stem and bud ends.

. d. Drop into cold water, adding 2 tablespoons each of salt and vinegé?

per gallon. )

Precook

a. Drain apples.

b. Add just enough fresh water to keep apples from-sticking..
c. Cook slowly in stedm jacketed kettle or under steam drop until tender.
d. Put through colander ta remove skins. ‘

e. One-half cup sugar to each quart of sauce may be added.
£.  Return to steam jacketed keéttle and bﬁ}ng to 2129F.

>

Cans ) Glass Jars
Fill -
Fill cans to top with boiling apple* Fill jars to % inch of tep with
sauce . . ‘boiling apple sauce.
Exhaust y ‘
Bring center of can temperature O Ingert table knife blade down the
180°F. _.gides of jars to remove air bubbles.
i
R - A

Close
Place marked covers on cans and seal Wipe tops of jars with clean, damp
at onte. cloth. Adjust lids. :
Process T .
a. Process at once in boiling water a. Process at once at 212°F.

bath. (212°F) b. Processing time:
b. Processing time: Size Time

Size Time Pints 15 minutes

#303 10 minutes . Quarts 15 minutes

f##2 10 minutes -

#2% , 15 minutes

{10 20 minutes °
c. Remové cang from cooker as soon

as processing time is completed. .
Cool
Cool cans. Cool jars.

57

62 )




FRUIT ‘ ' Berries

Select berries .
Select ripe, firm fruit. Overripe berries should be used for juice or jams.

Berries should be canned immediately aftér picking.

Prepare cans or glass jars .
Use #2, #2% or # 10 R-Enamel cans and pint, quart or % gallon glass jars
having self-sealing closures. Wash cans and jars.

~
P

Prepare berries
a. Wash with cold water, using colander or wire basket.

b. Dip.p and down and drain. f /
c. Remove caps, stems and berries not suitable for canning. /
d. Berries may be precooked in syrup or packed raw and covered with syrup. /
e. Prepare and_ use light or medium syrup according to syrup chart. - -
! f
. Cans ! Glass Jars oa
Fill ‘ ‘ :
Put berries in cans shaking to se- ° Put berries in jars shaking to se-
cure a full pack. Fill cans to top sure a full pack. Fill jars ta P
with boiling hot syrup. within % inch of top with boiling
: hot syrup.
Exhaust
Bring center of can temperature to Insert table 'knife blade down sides
160°F. of jars to remove air bubbles.
Close o
Place marked covers on cans and Wipe tops of jars with clean, damp
seal at once. ) cloth. Adjust lids.
Process
a.. Process in boiling water bath. = a. Process at once at 2120F.
(212°F.) . b. Processing time: :
b. Processing time: Size Time
Size Time - Pints 15 minutes
#303 ' 15 minutes Quarts 20 minutes
_#2 15 minutes % gallon 25 minutes
#2% 20 minutes
#10 25 minutes
c. Remove cans from cooker as soon
as processing time is completed.
Cool
Cool cans. Cool jars.

63 58
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Cherries . I FRUIT

_ Select cherrles

. Select well ripened, fer clean fruit.
in water or syrup for use in pies and cobblers.

Sour che.ries are pitted and packed
Sweet cherries are used for

desserts or salads and are usually canned without belng pitted. Cherries

should be canned immediately after picking. p

Prepare cans _oOr glass'jars

Use #2, #3, or #10 R-Enamel cans, or pint, quart or
having self-sealing closures. Wash cans or jars.

Prepare cherries
a. Wash cherries carefully.

\

% gallon glass jars

N

)

b. Chill in ice cold water for 10 m1nutes.

c. -Pit the cherries.

d. 1f cherries are to be sweetened, prepare a medium Syrup (sour cherrles)

or light syrup (sweet cherries).

Cans
Fil
Fill cans to within % inch of top
with raw cherries. Fill to top with
hot syrup or hot cherry juice or

water.

Exhaust
Bring. center of can temperature to
160°F .

Close
Place marked covers on cans and
seal at once.

Process
a. Process in boiling water bath.
(212°F.)
b. Processing time:
Size Time
#303 15 minutes
#2 15 minutes
#2% 20 minutes
#10 30 minutes

c. Remove cans from cooker as soon
as processing time is completed.

Cool

Cool cans.

-

Glass Jars

Fill jars with raw cherries. Shake
cherries in jars to secure a full
pack. Fill jars to within % inch
of top with boiling syrup, cherry
juice, or water.

Insert table knife blade down the
sides of jars to remove air bubbles.

Wipe tops of jars with a clean, damp
cloth. Adjust lids.

a. Process at once 2120F.
b. Processing time:
Size Time
Pints 25 minutes
Quarts 30 minutes

% gallon 35 minutes

Cool jars.




?RUIT Fruit Juices .

’

<

(Berries, Red Cherries, Currants, Grap&%, Plums, or Blends of Fruits)

Select fruit
Use only sound, well ripened fruit.

Prepare cans or glass jars

Use #2, #2%, or #10-R-Enamel cand, or pint, quart or % gallon glass jars
having self-sealing closures., Wash cans or jars.

i

‘Prebare fruit ! o

a. Wash the fruit. 4
b. ‘Remove caps or stems.

¢c. Crush fruit. .

t

Precook and strain

2. Heat gently to 170%F. (below simmering) until soft.
Re-strain to give clearer juice.

c. "Add sugar, if desired -- ¥ to 1 cup sugar to 1 gallon of juice.
d. Heat to 170°F. (below sxmmering)

b, Strain through a tlean cloth bag.

;
iy

’ Cans
Fill

Fill cans to top wlth hot juicehivo\

« .

Exhaust

Bring center of can temperature to
160°F .

Close

Place marked covers on cans and. seal

at once.

Process

-a. Process at once in water bath

at simmering point, 180°F.
b. Processing time: ’

Size Time

#303 20 minutes
#2 20 minutes
#2% 20 minutes
#10 20 minutes

c¢. -Remove cans from cooker as soon
as processing time is completed.

'Cool
Cool cans. /

60

65

. Insert table knife blade down sides

\

“

Glass Jars

Pour hot juice into clean, hot jdrs.
Fill jars to within % inch of top.

o

of jars to remove air bubbles.

\ ’

Wipe tops of jars with clean, damp
cloth. AdJust lids. ¥ .

1)

a. Process at once at 212°F,
b. Processing time:

Size Time

Pints 5 minutes

Quarts 5 -minutes

% gallon 5 minutes
Cool jars.




Peaches BN FRUIT

Select peaches i
Select ripe, firm fruit. - : )

. " Prepare cans or glass jars ;
: . Use #2, #2%, or #10 cans, or .pint, quart or % gallon glass jars hav1ng )
* self-sealing closures. Wash cans or jars.

Prepare peaches

a. Wash with cold water.

b. Place peaches in blanching basket and dip into boiling water until

‘sking slip off easily.

c. Dip 1nto cold water for a few seconds. . ’ .

Peel, remove spots, and halve or slice peaches. Discard. pits.

.o e. Drop into cold water containing 2 tablespoons each of salt and vinegar
to each gallon of water. . .

o,

Prepare syrup
Use medium or light syrup as required.

Cans . - Glass Jars .

Pack raw peach halves into cans, cut Pack raw peach halves into jars, cut

side down, to within % inch of top. side down, to within % inch of top.

Fill to top with boiling hot syrup. Cover fruit with boiling hot syrup

’ leaving % inch spage at top of jar.

Exhaust .. .

Brlng center of can temperature to Insert table knife blade down the

160°F. : N _sides of jars to remove air bubbles.

Close

Place marked covers on cans and seal Wipe tops of jars with clean, damp

at once. - cloth. Adjust lids.

’ Process

a. Process in boiling water bath. a. Process at once at 212°F.
(212°F.) b. Processing time:

b. " Processing time: ’ Size Time
Size T ime Pints 20 minutes )
#303 20 minutes Quarts 25 minutes PN
#2 20 minutes % gallon 30 minutes <
#2% 25 minutes . oy
#10 40 minutes A i

c. Remove cans from cooker as soon \\\ .

as. processing time is completed. N i
\\

(@]
o]
(o]
e

Cool cans. ~Cool Nars.




FRUIT , ) : Pears

Select pears
Select firm, ripe fruit,.

Prepare cans or glass jars

A

Use #2,-#2%, or #10 cans, or pint, quart or % gallon glass jars having

self-sealipg closures. Wash cans or jars.

Prepare pears
a. Wash with cold water.

*

~b. Peel, quarter, core and cut out defects.

c. Place in mixture made of 2 tablespoons each of salt and vinegar to one
gallon of water. This prevents pears from turning dark.
d. Drain off water just before placing fruit in boiling syrup.
' VA

~

Prepare syru»
a. Use moderately light syrup.

b. Approximately 1 cup of syrup will be required for each quart of fruxt

or #2% can.

Precook

/

Precook Keiffer pears 15 to 20 minutes in syrup in steam jacketed kettle.
Softer flesh pears should be cooked only until thoroughly heated through.

Cans
Fill
Fill cans with hot pears, to within
¥ inch of top. Fill to top with
hot syrup.

Exhaust
Bring center of can temperature to
160°F.

Close
Place marked covers on caps and seal
at once.

Process
a. Process in boiling water bath.
(212°F.)
b. Processing time:
Size Time
#303 20 minutes
#2 30 minutes
2% 30 minutes
##10 40 minutes

c¢. Remove cans from cooker as soon
ag processing time is completed.

Cool
Cool cans.

62

Glass Jars

Fill jars with hot pears to within
% inch of top. Cover with hot
syrup leaving ¥ inch at top of jar.

Insert table knife blade down the
sides of jars to remove air bubbles.

Wipe tops of jars with cleag, damp
cloth. Adjust lids.

a. Process at once at 212°F.
b. Processing time:

Size Time
Pints 30 minutes
Quarts 35 minutes

% gallon 40 minutes

Cool jars.




/ g Plums

Select plums
Select ripe, firm fruit.

and sour.

Use #2, #3, or #10 R-Enamel

Prepare-cans’or glass jars"
a
having self-sealing closurezi

Prepare plums

b. Prick plums with fork or sharp

i

Prepare syrup H

A

~

Cans

Fill cans with plums to within ¥
inch of top. Fill cans to top with
boiling syrup.

Exhaust

Bring center of caa temperature

to 180°F.

Close

Place marked covers on cans and seal

at once.

. Process ;

2. Process in boiling water bath.
(212°F.)

b. Processing time:
Size Time
#303 15 minutes
#2 15 minutes
#2% 20 minutes

B * #10 25 minutes \\“‘~

c¢c. Remove cans from cooker as soon
as processing time is completed.

* +Cool
Cool cans.

63

FRUIT

Plums that are green will be lacking in flavor
Soft fruit may be used for plum butter.

ns or pint, quart’ or ¥ gallon glass jars
Wash cans or jars.

~

“

a. Wash plums thoroughly, grade for ripeness and discard defective fruit.
knife to prevent bursting in processing.

c. Freestone varieties may be halved and pitted.

.

Prepare medium syrup according to syrup chart. Approximately 1 cup of
syrup will be required for 1 quart of fruit. <

Glass Jars .

Fill jars with plums to within %
inch of top. Fill jars with boiling
syrup to within % inch of top. -

-

Insert table knife blade down the
sides of jars.to remove air bubbles.

—

Wipe tops of ja%s with clean, damp
cloth. Adjust lids.

a. Process at once at 2120F,
b. Processing time:

Size Time

Pints 20 minutes -
Quarts 25 minutes

% gallon 30 minutes

Cool jars.

rs
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VEGETABLES

Select asparagus
Select fresh, tender.stglks

N

Prepare cans or glass jars

Use #2 cans or pint jars for spears; #2, #2%,

Asparagus

. ~

or #10 cans may be used or

quart jars for cut asparagus. Select jars with self-sealing closures.

Wash cans or glass jars.

Prepare asparagus

* b

. .
I / H

a. Sort according to’ size; snap off the tough ‘butts.

b. Wash thoroughly.

c. Tie in uniform bundles of 6 to.8 stalks or cut in 1 inch lengths.

Precook

e

———— A
Steam bundles or cut pieces for 2 90‘3 minutes in steam jacketed kettle ot
steam drop, or cover with' boiling water and boil 2 or 3 minutes. Dip ?n

and out of cold water quickly.

» Cans

Fill : . . )

2. Pack hot asparagus in’cans to .J
within ¥ inch of top.

b. Add salt-as follows: .
#2 can - % tsp. sait or one 60
grain salt tablet. :
##2% can - 1 tsp. salt or two 60
grain salt tablets. g
#10 can - 3 tsp. salt or six 60
grain salt tablets.

!

Exhaust . '
Bffgg’center of can temperature to
140°F.

N

Close
Place marked covers on cans and geal
. at once. X
Process .
a. Process at *240°F, or 10# pres-
sure., .
b. Processing time: . .
Size Time \
{2 25 minutes
2% 25 minutes
#10 35 minutes
{303 25 minutes

c¢. Remove cans from cooker as ‘gsoon
as pressure has returned to 0.

Cool
Cool cans.,

!

~

“
Glass Jars

a. Pack hot asparagus in jars to
within % inch of top.

b. Add salt as follows:
Pt. jar - ¥ tsp. salt or one 60
grain salt tablet.
Qt. jar - 1 tsp. salt.or two 60
grain salt tablets,

¢. Fill jar to within ¥ inch of top
with hot cooking liquid or boil-
ing water. . . A

Insert table knife blade down the
sides of jars to remove air bubbles.

Wipe top of jar wifh clean, damp
cloth, <Adjust lids.

a. Process at once at 240°F., or
1Q# pressure.
b. Processing time:

Size Time
Pints 30 minutes
Quarts 35 minutes

-

Cool jars-




Pl

Beans - Butter Qr Lima VEGETABLES

oA
-

Select beans - —
Select young, tender beang for canning.

possible after being gathered.

Beans should be canned as soon as )

P;épare cans ‘or glass jars
Use #2, #2%, or #10 C-Enamel or plain gdns, or pint or quart glass jars |

having self-sealing clbsures.//was

.

Prepare beans

a. Wash pods in clean water.

b. Discard bad pods. @

c. Shell beans and discard imperfect beans.

d. Drop into clean, cold water until ready to pre-cook.

many beans in one pan.’

Do not put too

!

Precook
Yf precooking is done in steam jacketed kettle or steam drop, cook smaller

beans for 2% to 3 minutes; more mature beans & to 5 minutes; or, cover beans
with boiling water and bring to boil.

Glass Jars

i Cans
Fill .
a. Pack hot beans in cams to % inch a. Pack hot beans in jars within
of top. ’ 1 inch of top. 4
b. Add salt as follows: b. Add salt as follows: )
’ #2 can - % tsp. salt or one 60 Pt. jars - % tsp. salt or one
grain salt ‘tablet. 60 grain salt tablet.
#2% can -.1 tsp. salt or two 60 Qt. jars - 1 tsp. salt or two
grain salt tabilets. 60 grain salt tablets.

Fill jars within one inch of

#10 can - 3 tsp..salt or six 60 c.
top with boiling water.

grain salt tablets.

c. Fill can to top with boiling
water.
t

Exhaust .
Bring center of can temperature to Insert table knife blade down the
140 - 160°F. R sides of jars to remove air bubbles.

Close ]
Place marked covers on cans and seal Wipe tops of jars with clean, damp
at once. cloth. Adjust lids. .

Process
2. Process at once at 240°F, or a. Process at once at 240°F. or
10# pressure. 10# pressure. -
*b. Processing time: . b. Processing time:
Size Time Size Time
#303 35 minutes Pints 45 minutes
#2 35 minutes Quarts 50 minutes
2% 40 minutes
. #10 55 minutes

c. Remove cans from cooker as soon
.ag pressure-has returned to 0.
Cool * )
\.

Cool cans. Cool jars. 70




VEGETABLES

Beans - Green Beans (Snap Beans)

Select beans
Select tender beans of good quality.

Prepare cans or glass_jars

Use #2, #2%, or #10 C-Enamel or plain canms,
Wash cans or jars.

self

-sealing closures.

Prepare beans

a, Wash thoroughly with cold water,

c.

Precook

Precook
vat, or cover beans with boiling water and bring to boil.

have

Fill
a.

String and sort, cut off e

«

a bright green color.

Cans

Pack hot beans in cans to with-

in % inch of top.

b. Add salt as follows:
#2 can - % tsp. salt or one 60
grain salt tablet.
#2% can - 1 tsp. salt or two 60
grain salt tablets.
#10 can - 3 tsp. salt or six 60
grain salt tablets. ‘
¢. Fill cans to top with hot cook-
ing liquid, or boiling water.
Exhaust
Bring center of can temperature to
140 - 160°F.
Close
Place marked covers on cans and seal
- at once. /
Process
a. Process at once at 240°F. or 10#
pressure.
b. Processing time:
Size Time
#2 20 minutes
#2% 25 minutes
#10 35 minutes
. {303 20 minutes
¢. Remove cans from cooker as soon
as pressure has returned to 0.
Cool

Cool cans.

Insert table knife

or pint or duart jars having

dipping up and down until free Erom dirt.

b.  Be sure that last water is,free for all soil. ‘
éds, and cut -or break into short piecqsL

3 to 5 minutes in steam jacketed kettle or steam drop blanchipg

The beans §houId

\ - /
\ /

Glass Jars |

i

Pack hot beans in jars #o with-
in % inch of top.

Add salt as follows:

grain salt tablet.
Qt. jar - 1 tsp. -sal
grain salt tablets.
Fill jars to within/}% inch of
top with hot cookipg liquid or
boiling water. /

lade down the

sides of jars to remove air bubbles.

Wipe top of jars with clean, damp
cloth. Adjust lids.

a. Process at once at 240°F. or 10#
pressure.

b. Processing time:
Size Time
Pints 25 minutes
Quarts 30 minutes

=
" Cool jars.
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Beets VEGETABLES

Select beets

Select young, tender beets. Beets should be canned soon after harvesting
to preserve color, flavor and texture.

Prepare cans or. glass jars
Use #2, #2%, or #10 R-Enamel cans or p1nt or quart glass jars having self-
sealing closures. Wash cans or jars.

Prepare beets

a. Wash beets in cold water.

b. Cut off tops leaving 1 inch of stem; if tender the tops may be canned.
Leave roots to prevent bleeding.

A\

Precook . )
a. Steam beets for 15 to 20 minutes, 'or cover with boiling water and boil

- until skins slip easily.’

Put in cold water until cool enough to handle; remove skins and trim.
Small beets may be packed whole.
Beets may be cut in halves, quarters, slices, or diced as preferred.
Cans Glass Jars
Fill . .
2. Pack hot beets to within ¥ inch a. Pack hot beets to within % inch
of top. of top.
b. Add salt as follows: b. Add salt as follows:
#2 can - % tsp. salt or one 60 Pt. jars - % tsp. salt or ome
grain salt tablet. 60 grain salt tablet.
#2% can - 1 tsp. salt or two 60 . jars - 1 tsp. salt or two
grain salt tablets. 60 grain salt tablets.
#10 can - 3 tsp. salt or six 60 ¢. Fill jars to within % inch of
grain salt tablets. top with boiling water.
c¢. Fill cans to top with boiling
water.
Exhaust
Bring center of can temperature to -~ Insert table knife blade down the
160°F. sides of jars to remove air bubbles.
Close
Place marked covers on cans and Wipe tops of jars with a clean, damp
seal at once. cloth. Adjust lids.
Process
a. Process at 240°F. or 10# a. Process at 240°F. or 10#
pressure. pressure.
b. Processing time: b. Processing time:
Size Time ! . Size Time
#303 30 minutes Pints 30 minutes
#2 30 minutes Quarts 35 minutes
#2% 35 minutes
#10 45 minutes

¢. Remove cans from cooker as soon
as pressure has reached 0.

Cool

Cool cans. : Cool jars. : "
67 /2




VEGETABLES Carrots “

Select carrots
Select young, tender carrots. Carrots should be canned soon after har- /

vesting to preserve color, flavor and texture. /
/
7

Prepare cans or glass jars 4’ ,
Use #2, #2%, or #10 cans or pint or quart size glass jars having self-
sealing closures. Wash cans or jars. /-

/
r/’
t

Prepare carrots

a. Cut tops off close to the head of carrots. ,
b. Wash well in several waters. /
c. Using brush and knife, scrape ‘or peel to remaove skin. '

d. Carrots may be packed whole or cut into circles or strlgé according to
preference. /

’

Precook . ,
Steam carrots for 10 to 15 minutes or cover with boiling d3£g;,an&”beil_'~_
for 5 minutes. )

Cans Glass Jans
Fill 47 ! ’
2. Pack hot carrots to % inch of a. Pack hot carrots to % inch of
top. top.
b. Add salt as follows: b. Add salt as follows:
#2 can - % tsp. salt or one 60 Pt. jars - % tsp. salt or one
grain salt tablet. 60 grain salt tablet.
#2% can - 1 tsp. salt or two Qt. jars - 1 tsp. salt or two
60 grain salt tablets. 60 grain salt tablets. )
#10 can - 3 tsps salt or six .c. Fill jars with cooking liquid
60 grain salt ;éblets. or boiling water to within X
¢. Fill cans to top with hot cook- inch of top. o

ing liquid or boiling water.

\

Exhaust
Bring center of can temperature to Insert table knife blade down sides
160°F. g of jars to remove air bubbles.
Close .
Place marked covers on cans and Wipe tops of glass jars with clean
seal at once. ’ damp cloth. Adjust lids.
~
Process
a. Process at 240°F., or 10# pres- a. Process at 240°F. or 104 pres-
sure., . sure.
b. » Processing time: b. Processing time:
Size Time Size Time
{303 30 minutes Pints 30 minutes
. {2 30 minutes Quarts 35 minutes
#2% 30 minutes
{#10 45 minutes

¢. Remove cans from cooker as
goon as pressure has reached 0.

Cool
Cool cans. Cool jars.
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. Prepare cans or glass jars

Corn - Cream Style : VEGETABLES

Select CoE

Use only tender corn in the milk stage. Corn should be in the can cooking
as early as possible after taking from the stalk. Gather in early morning .
and process as quickly as possible. If corn must be held, keep in a cool
airy place. Only as much as can be prepared and put into the cooker within
2 hours from stalk to cooker is a good rule. '

-

Use #2 or #303 C-Enamel can%, or pint size glass jars, having self-sealing
c!ﬁsureS. Cream style corn should not be canned in containers larger than
pint jars or #2 cans. Wash cans or jars.

Prepare and precook corn ’

a. Remove shucks from the corn. ) g

b. Silk with a clean brush.

¢. Cut away any damaged parts.

d. Wash in cold water.

e. Using a sharp knife, lightly cut off the tops of the kernels and with

the back of the knife, scrape out the pulp.

£. Measure corn. Add half as much boiling water as corn.
g. Heat corn and water to 1900 to 200°F. in steam jacketed kettle, or
heat just to boiling temperature. Do not boil.
Cans Glass Jars
Fill . ’
a. Fill cans to top with beiling a. Fill jars to within 1 inch of
hot corn. ) top with boiling hot corn.
b. Add % tsp. salt or one 60 grain b. Add % tsp. salt or one 60 grain
salt tablet. : _ salt tablet.
Exhaust
Bring center of can teémperature to Insert table knife blade down sides
185°F. of jars to remove air bubbles.
Close -
Place marked covers on cans and Wipe tops of jars with ¢lean, damp
seal at once. cloth. Adjust lids.
Process
a. Process at 240°F. or 10# pres- a. , Ptocess at 2409F. or 10# pres-
sure. | sure.
b: Processing time: . b. Processing time:
Size Time Size Time
#303 90 minutes Pints 90 minutes
i#2 90 minutes

c. Remove cans from cooker as soon
as pressure has reached O.

Cool
Cool cans. Cool jars.
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VEGETABLES

Corn - Whole Grain © . {

Select corn
Select young, tender corn.
as possible.

ather in early morning and procéss as quickly
1f corn must be held keep in a cool, well-ventilated place.

It is a good 1dea to process within two hours after harvesting.

Prepare cans or glassg jars

Use #2 or #2k C-Enamel cans; or, pint or quart glass jars having self-

sealing closures. Wash cans or jars.

Prepare corn
a. Remove shucks\fnd as

water.
b. Remove silk with clea¥ brush.
¢. Wash ears in clean cold water.
water.

d. Cut corn from cob at about two-thirds depth of kernel.’

Precock 8§ -
To each quart of cut corn, add 1 pint of boiling water.
or. 2129F.
Cans
Fill *

a. Pack hot corn to % inch from top
- and fill to top with hot cooking
liquid.
b. Add % tsp. salt or one 60 grain
salt tablet.

Exhaust
Bring center of can temperature to
185°F.

Close
Place marked covers on cans and seal
at once.

Process

2. Process at once at 240°F. or
10#f pressure.

b. Processing time:

Size Time

#303 50 minutes
#2 . 50 minutes
#2% 70 minutes

b. Remove cans from cooker as soon
as pressure has reached 0.

Cool
Cool cans. o
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h of silk as possible..

-
[y

Place ears in cold

Grade for maturity as removing from

Do’ not scrape.
Heat to boiling

Glass Jars

a. Pack hot corn to 1 inch from
top and fill with cooking 1li-
quid to within 1 inch from top. ¢

b. Add % tsp. salt or one 60 grain,
salt tablet for pints, or two
60 grain salt tablets for quarts.

Insert table knife blade down sides
of jars to remove air bubbles.

Wipe tops of jars with clean, damp
cloth. Adjust lids.

10# pressure.

a. Process at once at 240°F. 04
|
b. Processing time: |

v

Size Time
Pints 60- minutes
Quarts 70 minutes
~
Cool jars.




Greens ’ VEGETABLES
Select greens
Can only tender greens, freshly picked. .

Prepare cans or glass jars . .
Use #2 or #2% cans or pint or quart size jars having self-sealing closures.

Wash cans or jars.

‘Pregare greens o -

2. Pick over carefully; remove tough stems and bad leaves.

b. Wash several times with cold water, 1ifting up and down in water from
one container to another to prevent dirt from getting back onto leaves.

Precook .
Put into a small amount of boiling water Or steam, and boil or steam until

legves are wilted.

Carls ’ ‘ Glass Jars
Fill
a. ' Pack hot green% loosely to with- a. Pack hot greens loosely to with-
in % inch of top. Cut through in ¥ inch of top. Cut through
greens with long sharp knife to greens with long sharp knife to
allow circulation of liquid. allow circulation of liquid.
b. Add salt as follows?, b. Add salt as follows:
#2 or #2% - add %/yép. salt or Pints ~ % tsp. salt or one 60
. one 60 grain salt/tablet. . grain salt tablet.
\c. Fill cans to top};ith boiling Quarts - 1 tsp. salt or tyo 60
:& water. // grain salt tablets.
; o c. Fill jaf% to within % inch of
i ' top with boiling water.
Exhaust
Pring center of can temperature to ‘Insert table knife blade down the
150 - 160°F. sides of jars to remove air bubbles.
Close . )
Place marked covers on cans and Wipe top of jar with clean, damp
seal at once. cloth. Adjegt lids.
Process
2. Process at once at 240°F. or a. Protess at once at 2409F. or
10# pressure. 104 pressure.,
b. Processing time: b. Processing time:
Size Time ) Size Time
#303 60 minutes - Pints 85 minutes
#2 60 minutes Quarts 105 minutes
#2% 75 minlites

c. Remove cans from cooker as
soon as pressure has returned
to 0.

cool
Cool cans. Cool jars.

~ .




VEGETABLES

Peas - Green (English) and Black Eyed

-

Select peas

Select young, tender peas

Prepare cans or glass jars

L)

<

Use -#2 or #2% cans or pint or quart glass jars with self sealing closures.

Wash cans or jars.

Pregare peas

a. Wash pods thoroughly, discarding bad ones.

b. Shell peas, discarding faulty ones.

Grade peas for size and maturity.

c¢c. Drop intp shallow pans, holding cold water.

Precook

s
.

A

Cover with boiling water and simmer 5 minutes at 190°F; or precook under
steam drop from 3 to 5 minutes; or, cover with boiling water and bring to

boil.

Cans

Fill

a. Pack hot peas in can to within
% inch of top.

b. Add salt as follows:
#2 can - % tsp. salt or one 60
grain salt tablet.
#2% can - 1 tsp. salt or two 60
grain salt tablets.

c. Fill to top of can with boiling
water.

Exhaust
Bring center of can temperature to

.149°F.

Close “
Place marked covers on cans and seal
at once.

Process
a. Process at 2409F, or 10# pres-
sure, A .
b. Processing time: .
Size Time
#303 35 minutes
i#2 35 minutes -
#2% 40 minutes

c. Remove cans from cooker as soon
as pressure has returned HQ/O.

Cool .

Cool cans.

ré

N

Glass Jars

.

a. Pack hot peas in jars to within
1 inch of tog.

b. Add salt as illows.
Pt. jar - % £¥p. salt or one 60
grain salt tablet.

Qt. jar - 1 tsp. salt or two 6&
grain salt tablets.

c¢. Fill jars to within one inch of
top with boiling water.

e .
Insert tahle knife blade down sides
of jars to remove air bubbles. .

Wipe top of jars with cldan, damp
cloth. Adjust lids.

a. Process at 240°F.jor 10# pres-

sure.

b. Processing time:
Size Time
Pints 40 minutes
Quarts 45 minutes

b
Cool jars. ’j o~
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Pumpkin and Winter Squash

VEGETABLES

Select squash or pumpkin

A

Select firm, fully ripened squash or pumpkin 'of good texture and color, not

frosted.

~

Prepare cans or glass jars

\

Use #2 or #2% R-Enamel-tin cans or pint or quart glass jars having self-

sealing closures. Wash cans or jars.

Prepare pumpkin or squash

a. Wash with cold water.

b. Cut off stem and blossom ends.

c. Cut open, remove seeds and spongy pulp; remove rind by peeling.
d. Cut in small pieces about % inch square.

Precook

a. Add a small amount of water. Steam or boil until tender, stirring
occasionally. Allow steam to escape for last few minutes of cooking

so product will not be watery.
b. Put through a sieve or colander.

Cans
Fill
a. Fill can to within % inch of top

with hot pumpkin or squash.

Add salt as follows:

#2 can - % tsp. salt or one 60

grain salt tablet.

#2% can - 1 tsp. salt or two 60

grain salt tablets.

c. Fill cans to top with cooking
liquid or boiling water.

Exhaxg)_:

Bring center of can temperature to
180°F .

o

Close
Place marked covers on cans and seal
at once.

Process
a. Process at 2409F. or 10# pres-
sure.
b. Processing time:
Size Time
#303 - 75 minutes
#2 85 minutes
#2% 115 minutes

¢. Remove cans from cooker as soon
as pressure has returned to 0.

Cool
Cool cans. _

)

Glass Jars

a. Fill jars to within % inch of
top with hot pumpkin-or, squash.
b. Add salt as follows:
Pt. jar - % tsp. salt or-one 60
grain salt tablet.
Qt. jar - 1 tsp. salt or two 60
grain salt tablets.
c. Fill jars to within % inch of top
with cooking liquid or boiling
water.

Insert table knife blade down sides
of jars to remove air bubbles.

Wipe top of jars with clean, damp -
cloth. Adjust lids.

aj\\:Xrocess at 2400F. or 10# pres-

sure.
b. Processing time:
Size Time
Pints 85 minutes
Quarts 130 minutes
Cool jars.

/

s




VEGETABLES __ Rhubarb

Select rhubarb :
Select young tender stalks.

+ »
‘Prepare cans or glass jars

Use #2 or #2% cans, or pint or quart glass jars, having self-sealing clo-

sures. Wash cans or jars.

Prgﬁare rhubarb
a. Trim off leaves.

«

b. Wash, stalks thoroughly in cold water. .
c. Cut into half inch lengths.
d.
draw out juice. Bring to boil.
Cans
Fill -

a. Fill can to % inch of top wit
hot rhubarb.
b. Add boiling syrup to top of can.

Exhaust

Bring center of can temperature to
140°F .

Close

Place marked covers on cans and seal
at once. t

Process
a. Process in boiling water bath
(212°F.). )
b. Processing time:
Size Time
#2 10 minutes
#2% 10 minutes

#303 10 minutes

¢. Remove cans from cooker as soon
as processing time is completed.

Cool
Cool cans.
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Add % cup sugar to each quart rhubarb and let stand long enough to

.

Glass Jars

a. Fill jars to within % inch of
top with hot rhubarb.

b. Add boiling syrup covering rhu-
barb and leaving % inch space
from top. .

Insert table knife blade down the
sides of jars to remove air bubbles.

.

Wipe top of jars with clean, damp
cloth., Adjust lids.

a. Process at once at 212°F.
b. Processing time:
Spray cooled:.

Size Time
Pint 10 minutes
Quart 10 minutes

Air cooled:
Reduce above time by 5 minutes.

Cool jars.




Sauerkraut VEGETABLES

Select cabbage \
Select hard, sound heads of cabbage. :

4

Prepare cang or glass jars
Use #2, #2¥%, aor #10 R-Enamel cans or pint, quart or % gallon glass jars
having self-sealing closures. Wash cans or jars.

Prepare cabbage

a. Trim off outside leaves. 4
i b. Quarter the heads and remove core. f

c. Finely shred the cabbage, using a sharp knife, or a kraut cutter.

;

Pack

a. Pack into water-tight containers (earthenware crocks, wooden kegs, or
barrels are most commonly used)-. '

b. Make alternate layers of cabbage and salt, using 2 ounces (% cup) salt
to 5 pounds cabbage or 1 pound salt to 40 pounds cabbage.

c. Set aside until fermentation is complete and bubbles cease to rise
(about 10 days). (Should be kept at about 65 - 70°0F.)

d. Keep scum cleaned off top of brine. (Sauerkraut should be well fer-
mented before it is canned.)

Skim and heat .
2. Remove scum completely from top of containers.

b. Heat the sauerkraut in its own juice, to simmering (about 160°F.) but
avoid boiling. )

Cans Glass Jars »
Fill : ~
Pack kraut firmly into cans, to Pack kraut firmly into jars to with-
within % inch of top. Fill cans in % inch of top. Fill jars with
with hot-kraut juice. hot kraut juice to within % inch of
top.

Exhaust

Bring center of can temperature to
160°F.

Close ,
Place marked covers on cans and seal
at once.

Process
a. Process in boiling water bath.
(212°F.)
b. Processing time:
Size Time
&  #303° 15 minutes
i#2 15 minutes
##2% 20 minutes
#10 30 minutes

¢. Remove cans from cooker as soon
as processing time 1is completed.

Cool v
Cool cans.

Insert table knife blade down the
sides of jars to remove air bubbles.

Wipe tops of jars with clean, damp
cloth. Adjust lids.

a. Process at once at 212°F.
b. Processing time:
Spray cooled:

Size Time

Pints 20 minutes

Quarts 25 minutes
* % gallon 30 minutes

Air cooled: .
Reduce above time by 5 minutes.

Cool jaré. .
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VEGETABLES /

Summer Squash

Select squash

Select only young tender sqpash.

Prepare cans or glass jars

Use #2 or #2% plain tin cans, or pint or quart glass jars with self-sealing

closures. Wash cans or jars.

Prepare squash
a. Wash thoroughly in cold water.
b. Cut off stems and blossom ends.

¢. Cut into 1/2 to 3/4 inch slices, halves, or quarters.

Precook

.Precook in just enough water to cover.

Cans

Fill

a. Pack hot squash in cans to with-
in % inch of top.

b. Add salt as follows:
#2 can - % tsp. salt or one 60
grain salt tablet. -
#2% can - 1 tsp. salt or two 60
grain salt tablets.

c¢. Fill cans to top with hot cooking
liquid.

Exhaust
Bring center of can temperature to
1600F .

Close
Place marked covers vn cans and seal
at once.

.Process
a. Process at 240°F. or 10# pres-
sure.
b. Processiag time:
Size Time
#303 40 minutes
i#2 40 minutes
#2% 50 minutes

c¢. Remove cans from cooker as soon
as pressures has returned to O.

Cool
Cool cans.
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Bring to boiling point.

- Glass Jars

.a, 'Pack hot squash in jars to with-

in % inch of top.

b. Add salt as follows:
Pt. jars - % tsp. salt or one 60
grain salt tablet.
Qt. jars - 1 tsp. salt or two 60
grain salt tablets.

c. Fill jars to within % inch of
top with hot cooking liquid.

Inser: table knife blade down sides
of jars to remove air bubbles.

Wipe tops of jars with clean, damp
cloth. Adjust lids. .

a. Process at 240°F. or 10# pres-

sure.

b. Processing time:
Size Time
Fints, 45 pinutes
Quarts 55 minutes

Cool jars.

»




;
s .t Sweet Potatoes - Wet Pack (In Syrup)

~

VEGETABLES .,

Select sweet potatoes
Select freshly dUF sound potatoes.

Prepare cans or glass jars :
Use #2 or #25 cans or pint or quart glass jars having self-sealing closures.

Wash cans or jars. .

“

Prepare sweet potatoes ,
a. Wash thoroughly, scrubbing with a‘ vegetable brush. iy
b. Remove any bad spots and discard potatoes with unpleasant odor.

Precook and peel . ‘
2 Steam at 240°F., 10 to 15 minutes, or boil until skins slip easily.

b. Peel quickly.

’

Prepare syrup N
If syrup is used, prepare 2 light syrup.

Glass Jars

Cans
¢ Fill N
a. Pack hot sweet potatoes in cans a. Pack hot sweet potatoes i jars

to within 1 inch of top.
Fill jar to within 1 in
with boiling syrup or_boiling’

‘water. If boiling water is used,

to % inch of top.

b. Fill can to top with boiling b.
syrup or boiling water. If boil- "~
ing water is used, add salt as

follows: )

#2 can - % tsp. salt or one 60
grain salt tablet. .

##2% can - 1 tsp. salt or two 60
grain salt tablets.

R~

add salt as follows:
Pt. jars - % tsp. s&lt or ome
60 grain: salt tablet.

Qt. jars = 1 tsp. salt or two
60 grain salt tablets. ‘

Exhaust ’
' B-ing center of ‘can temperature to Insert table knife blade down sides
175°F . of jars to remove air bubbles.
Close
Place marked covers on cans and seal Wipe tops of jars with clean, damp
. at once. ; cloth. Adjust lids.
Process
a. Process at 240°F., or 10# pres- a. Process at 240°F., or 10# pres-
P sure. sure,
b. Processing time: b. Processing time:
Size Time Size Time
#303 60 minutes Pints 60 minutes
#2 60 minutes Quarts 65 minutes
{#2% 65 minutes
c. Remove cans from cooker as soon
as pressure has returned to 0.
Cool 9
Cool cans. Cool jars.
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VEGETABLES

Tomatoes (Raw Pack Method)

-~

Select tomatoes ' ™.

Select firm, red ripe tomatoes.

Prepare cans or glass jars

o
N
<

Use #2, #2%, or #10 cans, or pint, quart or % gallon glass jars having ‘

self-sealing closures.

Prepare tomatoes
a. Wash with cold water.

Wash cans or jars.

b. Scald in boiling wWater 1 to Z\minutes.
c. Dip in cold water to crack the skins.

d. Remove skin and: core tomatoes.

e. Cut out all of core and hard sections of tomatoes.

tomato having a sour odor.

Fill ~
a. Pack raw tomatoes, leavipg small

Cans

, or medium sized ones whgle.
Large tomatoes may be halved or
quartered. Press tomatoes gently
to fill spaces in can. Fill cans
to top with tomatoesg.

b. Add salt as follows:

#2 can - % tsp. sdlt or ome 60
grain salt tablet. .
#2% can - 1 tsp. salt or two 60
grain salt tablets.
#10 can - 3 tsp, salt or six 60
. grain salt tablets. i
%

Exhaust
Bring center, of can temperature to
140°F . -.

R

Close '
Place marked covers on cans and seal
at once.

Process
a. Process in boiling water bath
(212°F.)
b. Processing time: |
Size Time )
#2 45 minutes
2% 55 minutes
#10 90 minutes
#303 40 minutes

¢. Remove cans from cooker as soon
as processing time is completed.

Cool
Copl cans.
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Avoid using any
7

Glass Jars .

Pack raw tomatoes, leaving
small or medium sized ones
whole. Large tomatoes may be
halved or quartered. Press.
tomatoes gentfly to fill spaces

a.

in jar. Fil} jars to within
% inch of the top.

b. Add salt as foltows: -
Pt. jars - % tsp. salt or’ome

salt tablet«

-~ 1 tsp. salt-or two
salt tablets.-

- 2 tsp. salt or foug
salt tablets.

60 grain
Qt. jars
60 grain
% gallon
60 grain

Insert table Bnife blade down the
sides of jars to remove air bub-
bles.

Wipe tops of jars~w%th clean, damp
cloth. Adjust lids.

a. Process at once at 212°F,
Processing time:
/ Spray cooled:

5

Size Time

Pints 45 minutes
Quarts 55 minutes

% gallon 65 minutes .

. Air cooled:
Reduce above time by, 10 min-
utes.

Cool jars.

7




Tomato Juice ////// VEGETABLES

rd
-~
It is a good idea to work with quantities of no more than 2 gallons of
tomatoes at a time. This is to speed up the process and save as much
of the Vitamin C content as povssible.

Select tomatoes
Use only freshly picked, fully red ripe, firm tomatoes. .

!

Prepare cans or 2% glass jars
Use #2, #2%, or #10 cans or pint, quart, or % gallon glass jars having

self-sealing closures. Wash cans or jars.

*

- Pprepare tomatoes - A 1
a. Wash thoroughly. |
b. Remove stem ends and quarter tomatoes. Cut out any green sectionsJ

-Precook and strain

2. Oimmer tomatoes until heated through and softened (about 3 minutes);
stir to prevent sticking. '

b. Put through a sieve.

c. Add 1 teaspoon of salt for each quart of juice.

d. Reheat juice at once, just to boiling.

Cans Glass Jars
Fill
Fill cans to top with hot juice. Fill glass jars to within % inch of
top with hot juice.
Exhaust .
Bring center of can temperature to
190°F. . :
Close - :
Place marked covers on cans and Wipe tops of jars with clean, damp,

seal at once. cloth. Adjust lids.

Process
a. Process in boiling water bath © a. Process at once at 212°F.
(212°F.). b. Processing time:
b. Processing time: Spray cooled:
Size Time Size ' Time
#303 10 minutes Pints 15 minutes
#2 10 minutes : Quarts 15 minutes
#2% 15 minutes ) % gallon 25 minutes
#10 30 minutes Air cooled:
Xu .- Reduce above time by 5 minutes.
Cool
Cool cans. Cool jars.
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VEGETABLES Vegetables (Mixed)
: §

Select foods to combine

The combination of foods to use may include two or more of the following:

tomatoes, lima beans, okra, cornm, carrots, green Or red peppers. A mix-

ture may contain one-third tomato and two-thirds other vegetables.

Prepare cans or glass jars
Use #2 or #2% cans, or pint or quart glass jars having self-sealing closures.

Wash cans or jars.

Prepare vegetable mixture
a. Wash vegetables.
"N b. Prepare each vegetable as for canning alone.
c. Mix vegetables. : /

" Precook
2. Add small amount of water to mixture to prevent sticking..
b. Bring to boiling point and cook 10 minutes, stirring frequently.

' Cans Glass Jars
Fill
a. Fill cans to within % inch of a. Fill jars to within % inch of
top with vegetables. top with vegetables.
b. Add seasoning as follows: b. Add seasoning as follows:
, Size Salt Sugar A Size Salt Sugar
#2. ¥ tsp. % tsp. Pints L5 tsp. % tsp.
#2% % tsp. % tsp.’ . Quarts 1 tsp. 1 tsp.
c¢. Fill to top of can with cooking c. Fill jars to within % inch of
liquid. top with cooking liquid.
Exhaust .
Bring center of can temperature to Insert knife blade down sides of
150°F. jars to remove air bubbles. 0
Close ’
Place marked covers on cans and seal Wipe off tops of jars with clean,
at once. damp cloth. Adjust lids. \\\
Process \
a. Process at 2400F, or 10# pres- a. Process at 2400F, or 10# pres- \
sure, ] sure.
b. Processing time: . b. Processing time:
Size Time Size Time .
#303 35 minutes ™ Pints 45 minutes
#2 35 minutes Quarts 50 minutes
#2% 45 minutes :
c. Remove cans from cooke{/as soon

as pressure has returned to O.

i
D

Cool
Cool cans. : Cool jars.
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Chicken MEAT & POULTRY

Prepare
\‘ a. Prepare chicken as preferred for serving. Bony pieces of chicken may

be used in making broth. It should be made as soon as possible in
order to have it ready when needed in filling cans or jars. Broth may
be made as follows:
Place bony pieces in container and cover with cold water.
Place container in exhaust box and simmer until meat is tender.
Drain broth into bowl; skim off fat.
Meat stripped from bone may be canned.
~. Prepare cans or glass jars.

‘Cans Glass Jars
1. Fill cans to top with firmly a. Fill jars to within L inch of
packed raw chicken as follows: top with firmly packed raw chick-
Pack second joints and drum- en as follows: Pack second joints
_ sticks with skin next to can, and drumstick with skin next to
' breasts: in center of can, glass, breasts in center of jar
smaller pieces fitted in. and smaller pieces fitted in.
b. Add salt as follows: b. Add salt as follows:
#2.can - % tsp. salt Pint jars - % tsp. salt
#2% can - 1 tsp. salt Quart jars - 1 tsp. salt
\ .
Precook and Exhaust .
Precook 20 to 25 minutes at 10# Precook 20 to 25 minutes at 10#
pressure. When pressure gauge shows pressure. When pressure gauge shaws
(), remove cans. Fill cans with hot 0, rémove jars. Fill jars to with-
broth if liquid is not already to in 1 inch of top with hot broth if
this point. Check ‘center of can liquid is aot already to this point.
temperature. If not 170°F., reheat. Insert table knife blade down the

sides of jars to remove air bubbles.

Close
Place marked covers on cans and Wipe tops of jars with clean, damp
seal at once. ) - cloth. Adjust lids.
Process
2. Process at once at 240°F. a. Process at once in pressure
: b. Processing time: cooker at 240°F.
’ Size Time S b. Processing time: [
#303 75 minutes Size Time
#2 75 minutes Pints 80 minutes
- #2% 100 minutes_ Quarts 90 minutes

c. Remove cans from cooker as
soon as pressure has returned

to 0.
3
Cool
Zool cans. Cool jars.
»
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Chicken Giblets

MEAT AND POULTRY

Prepare giblets

When dressing fowl, clean and wash gizzards and hearts.
from livers, being careful not to break the gall.

Remove gall bladder
Can the livers separately

as they have a distinct flavor, they also will discolor other giblets or meat.

Prepare cans or glass jars

Use #2 or #2% cans, or pint or quart glass jars having self-sealing clo-

sures. Wash cans or jars.

Cans
Fill
Pack giblets into cans to top of
can. Add % tsp. salt for #2 cans.

" Add 1 tsp. salt for #2% cans.

Precook and exhaust

Precook for 25 minutes at 10#

pressure. ’

a. When pressure gauge shows 0,

”  remove cans.

b. Fill cans with hot broth if
liquid is not already to this
point.

¢. Check center of can tempera-
ture; if not 170°F., reheat.

£3

Close
Place marked covers on cans and
seal at once.

Process

~a. Process at once at 240°F.

b. Processing time:

Size Time
#303 75 minutes
#2 75 minutes

#2% 100 minutes

‘Glass Jars

Pack giblets into jars to within
% inch of top of jar. Add % tsp.
salt for pint jars. Add 1 tsp.
salt for quart jars.

Precook for 25 minutes at 10#
pressure.
a. When pressure gauge shows 0,
remove jars.
b. Fill jars to within one inch
of top with hot broth if liquid
is not already to this point.
c. Insert blade of table knife
down sides of jars to yemove
air bubbles. .
‘ A\
Wipe off tops of jars wzth clean,
damp cloth. Adjust lids.
/
a. Pr éé;s at once af 240°F.
b. Prfocessing time:

Size Time
Pints 90 minutes
Quarts 105 minutes

¢.. Remove cans from cooker as ~\__,~’///

soon as pressure has returned
to 0.

Cool )
Cool cans. 7

Cool jars.
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Ground Meat Cakes or Hamburger MEAT & POULTRY

Select meat for hamburger
Beef is usually preferred for meat cakes. Meat trimmings and cuts, such
as the meat from the neck, fore shoulder, or round, may be used.

\

Prepare meat

To 25 pounds of fresh beef and/or beef trimmings, add 2/3 cup salt. Omit

onion of other seasonings as they develop undesirable flavors. Spread the
salt evenly over the meat and put through food grinder twice using coarse

plate first and f&::r plate for second grinding.

Prepare cans or glass jars

Size of cans or jarg:

For meat cakes, use #2 or #2% cans; or pint or quart glass jars.

For solid pack, use #2 or #2% cans. .

1f glass jars are to be used, the wide-mouth type will permit easier
packing and removal of meat cakes from the jar. Wash cans or jars.

- ~
Cans Glass Jars

Fill i ) i

Fill cans to top with hamburger: Fill jars to top with hamburger:

a. Hamburger may be packed solid a. Hamburger should be made into
and rounded:over top-to 1' height. cakes before packing, as solid

b. Meat may be made. into cakes and pack is not recommended for
packed into cans., = - - - -~ -glass jars———— —

Precook and _exhaust

a. Exhaust in retort for 25 min- a. Exhaust in retort for 25 minutes
utes at 10f pressure, or 240°F. at 10# pressures or 240°F. When
When retort is at 0, remove cans retort is at O, remove jars,
working rapidly to secure clos- o working rapidly to secure closing
ing as quickly as possible. as quickly as possible. B

Add hot broth to fill cans.
b. Check center of can temperature.
1t should be 170°F. or higher;

if necessary, reheat. —
Close
Place marked covers on cans and Wipe tops of jars with cleam, damp
seal at once. . cloth. Adjust lids.
Process
a. Process in pressure cooker at a. Process in pressure cooker at
240°F. 240°F .
b. Processing time: b. Processing time:
Size Solid Pack Cakes Size Cakes
#2 100 minutes 65 minutes Pints 90 minutes
2% 135 minutes 90 minutes Quarts 105 minutes

c. Remove cans from cooker as soon
as pressure has returned to 0.

Cool
Cool cans. Cool jars.




MEAT AND POUPTRY

Prepare \

Headcheése

Headcheese is made from the hog's head, and organs such as heart and tongue.

Pieces of pork trimmings may be added.
Clean hog's head by removing snout, eyes, ears, brain, and all skin.
Cut head in four pieces and soak in salt water (% cup salt to

off all fat.

1 gallon water), for 3 to 5 hours to draw out all blood..
solution and wash well in clear water.

Trim

Drain from salt

Cover pieces of meat that are to be used with water and simmer until meat

is tender and slips easily from bonmes.

Save the cooking liquid; liquid

may be boiled until it has evaporated to quantity of broth needed. Remove
_all meat from bones and chop fine or grind the meat through a coarse plate.

Weigh the meat.
3 tablespoons salt
4 teaspoons pepper

To each 6 pounds of meat, add the following:

2 quarts broth in which meat is boiled.

~Mix well and bring mixture to a boil

Prepare cans or glass jars

Use only #2 plain cans or wide-mouth pint glass jars, with self-sealing

closures. Wash cans or jars. -
Cans
Fill

Fill cans to top with hot headcheese.

Exhaust
Bring center of can temperature to
170°F.

-4
Close
Place marked covers on cans and seal

at once.

Process
a. Process at once at 240°F.

b. Processing time:

Size Time
#2 100 minutes

c. Remove cans from cooker as soon
as pressure has returned to O.

Cool
Cool cans.,

84

Glaés Jars
Fill jars to within % inch of top
with hot headcheese.

Insert blade of table knife down
the sides of jars to remove air
bubbles.

Wipe tops of jars with clean, damp
cloth., Adjust lids.

2

a. Process at once at 240°F.
b. Processing time:

Size Time

Pints 125 minutes

Cool jars.
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“Use #303, #2, #25 or #10 cans or pint or quart glass jars having self-

c. Allow lard to settle and cool slightly before removing from the kettle.

Lard (Rendering Lard) MEAT & POULTRY

Yield . :
The following yield of rendered lard may be\expected:
Leaf fat (layer of fat around kidney of hog) - 90-9137% of its weight.
Combination of leaf fat, back fat, and cutting fat - 80-85% of its
weight. . ‘\
Ruffle fat (fat covering intestines) - 50-65% of its weight.
»
Select fat
a. For white, creamy, high quality lard, the fat should be trimmed and
rendered as soon as possible after the carcass is thoroughly chilled.
b. Ruffle fats yield a darker, less desirable product and should be
rendered separately. ’

Prepare cans or glass jars

sealing closures. Wash cans or jars. ’

Prepare

Cut fat in thin strips or run through a meat chopper.

Cook -

2. Put a small amount of water in steam jacketed kettle. Add pieces of
fat.

b. Apply steam and cook slowly, stirring frequently until lard has reached
a temperature of 2500F. When cracklings begin to settle to the bottom
of the cooker, greater care should be taken to prevent scorching. The
more nearly complete, rendering removes a greater proportion of the
moisture, producing lard that will be more likely to keep .

4

Fill containérs and store
a. Fill lard into cans or jars while hot.
b. Store permanently in a cool, dark place.

Seal cans or jars
No processing is necessary.

Cool lard
To produce a fine grain lard, chill immediately.

Store .lard ]
Store cans or jars of lard in a cool, dark place.

Note
Canning meat and meat products requires careful .attention to sanitation o1
practice Several important practices are listed below. \\f

(1) Migko-organisms grow faster at higher storage temperatures. (Do not

kefp fresh meat above 50°F. for more than 4 hours.)
(2) Mijro-organisms grow faster on moist, wet surfaces. ,
(3) Kfep equipment which comes into contact with meat clean. (Cleaning

ould be done immediately after use of equipment .)

(4) Water used in cleaning should be 140°F., or higher.
(5) Persons handling meat should have clean hands and clothing. (Finger-

nails should. be trimmed.) .

85
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MEAT AND.POULTRY . Pork Sausage

Select meat ]
Sound, high quality pork meat should be used. In addition to meat trim-
mings, pork cuts, such as the shoulder, are sometimes made into sausages.

Prepare sausage
The proportion of two-thirds lean meat and one-third fat will produce a
product which will brown easily without too great cooking loss. To 25
pounds of . fresh pork and/or pork trlmmlngs, add:

2/3 cup salt

1/2 ouAce ground pepper

Omit sage as processing develops a bitter flavor.
Mix seasonings and spread evenly over meat and grind through a fine plate.
Grinding may be done through a coarse plate first and then through a fine
one .

-
[ 4 »

Prepare cans or glass jars ’
Wash cans or jars; wide-mouth jars are preferred. Size of cans or jars:

Sausage cakes, use #2 or #2% tin cans; or plnt or quart glass jars. Solid

pack, use #2 or #2% tin cans. / .
Cans / Glass Jars

Fill ’
Fill cans to top with sausage: ° Fill jars to top with sausage:
a. Sausage may be packed solid and a. Sausage should be made into

rounded over top to 1 inch height. cakes before pdcking, as solid
b. Sausage may be made into cakes pack is not recommended for

and packed into cans. glass jars.
Precook and exhaust - b
Exhaust cans in exhaust box until Exhaust jaré in exhaust box until
center temperature of cans reaches center temperature of jars reaches
170°F. , 170°F. .
Close
Place marked covers on cans and seal Ad just lids on jars.
at once. '

) 4

Process N
a. Process at 240°F. a. Process at 240°F, ™
b. Processing time: b. Processing time:

Size Solid Pack Cakes Size Cakes

#2 100 minutes 65 minutes Pints 90 minutes

#2% 135 minutes 90 minutes Quarts 135 minutes
c. Remove cans as soon as pressure

has returned to 0,

4 - E

Cool
Cool cans. Cool jars.




Roasts, Steaks, Stew Meat MEAT & POULTRY

Prepare .
Cut meat into canning portions. Cut tender pieces into roasts, steaks, or

chops, and less tender portions into stew meat.
Roasts .
Solid - cut meat in solid pieces to fit the diameter of the can or
jar, with the grain of the meat running lengthwise.
For cans - cut to fit % inch above level of top of can.
For jars - cut to fit Ievel with top of jar.
Rolled flank - roll flank or brisket to fit diameter of the can or
jar, tie and cut to fit correct length of can or jar.
For cans - cut to £it level with top of can.
For jars - cut to fit % inch below level of top of jar.
Steaks and chops
a Cut across the grain approximately 1l inch thick. Cut sliced pieces
to fit the diameter of the can or jar. ©
Stew meats
Cut in approximately 1 inch squares.

3

Prepare cans or glass jars . .

Use #2 or #2% cans or wide-mouth pint glass jars, according to quantity

for serving meals, with self-sealing closures.

Precook and exhaust

a. Precook meat in a steam jacketed kettle, with just enough water to
partially cover the meat, until slightly pink in the center.

b. Fill cans or jars with the precooked meat and add salt (as shown below)
and enough hot broth to cover meat and leave 3/8 inch headspace.

c. Exhaust to a center temperature of 170°F.

d. Use salt as follows:

#303 can % tsp. salt pint jars ¥ tsp. salt
i#2 can % tsp. salt quart jars 1 tsp. salt
#2% can 1 tsp. salt
s Cans : . Glass .Jars
Close . .
a. Place marked covers on camns nd a. Wipe tops of jars mith clean,
seal at once. damp cloth. Adjust lids.
b. Wipe cans clean to keep grease b. Wipe jars clean to keep grease
out of retort. \ out of retort.
Process t
2. Place cans in basket as quickly | a. Place jars in basket as quickly
as possible. When basket is par- as possible. When basket is par-
tially filled, it may be placed tially filled, it may be placed
in retort with small amount of in retort with small amount of
steam to hold the temperature of steam to hold the temperature of
cans. Add cans as they are sealed. Jars. Add jars as quickly as
b. Process at once at 240°F . lids can be adjusted.
c. Processing time: b. Process at once at 240°F .
Size Time ¢. Processing time:
#303 75 minutes Size Time -
2 75 minutes 3 Pints 75 minutes
#2% 100 minutes Quarts 105 minutes

d. Remove cans from cooker as soon
as pressure has returned to O.
Cool
Cool cans. Cool jars.
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MEAT AND POULIRY

Broth and Soup Stock (Beef)

Prepare

2. As soon as all meat is removed from

bones, saw or unjoint bones (never

use cleaver) to 6 inch lengths to expose marrow. Place bones in S0
lard cans or in dish pans. Add extra scraps not suitable to be used

in gr&und meat, and some fat.

1. TIf lard tin is used, add about ¥ by volume of water to amount of

bones. -

/

2. 1f dish pan is used, add about 1 inch of water/to each pan.
b. Cook bones in retorts. Refer to general instructions. Process at

250°F., or 15# pressure for 60 minutes.
When pressure has dropped to zero, remove cans or pans of bones and

meat from retort.

>
d. Drain off broth from bones and remove meat from bones.

(1]

Grind meat through hamburger plate.

£. Put meat and broth in separate containers and hold in exhaust box.
1. Use broth for filling cans containing steaks, roasts, etc.
2. Combine remaining broth and ground meat to make soup stock.

Prepare cans or glass jars
Use #2 or #2% cans, or pint or quart
Wash cans or jars. '

Cans
Fill
a. Fill cans with mixtu of broth

and ground meat ..
b. Add 1 tsp. salt’to each #2% can.

Exhaust
Bring center of can temperature to

170°F.

Close
Place marked covers on cans and seal
at once. .

Process
a.- Procéss at 240°F.
b. Processing time:

Size Lime .
#303 45 minutes
{2 .. 45 minutes
#2% 50 minutes .

c. Remove cans from cooker as soon
as pressure has returned to 0.

Cool

Cool cans.

glass jars with self-sealing closures.

Glass Jars

a. Fill jars to within % inch of
top with mixture of ground meat
and broth.

b. Add 1 tsp. salt to each quart.

Wipe tops of jars with clean, damp
cloth. Adjust lids.

a. Process at 240°F.
b. Processing time:

Size Time

Pints 45 minutes

Quarts 50 minutes
Cool jars.




Part II1

Providing Instruction in Nutrition and
Food Preservation

The purpose of Part III of this publication is to present examples
of lesson plans and instructional materials for use by the instructor in
teaching nutrition and food preservation. A variety of approaches is
suggested in providing the instruction, including demonstrations, indi-
vidual study of reference materials, practice sessions, discussion, and
using various charts and diagrams. Since. much of the instruction is on
an individual basis, the instructor will need to be creative in selecting
and using the appropriate techniques to meet individual needs. )

The need for a systematic program of group instruction in meeting
family food needs may exist in some communities. This need should be
assessed by persons involved with school-community canneries. If a need
is found to exist, some suggested units of instruction include the
following: -

Recegnizing basic nutritional needs -

Estimating family food needs

Planning a garden to meet family food needs

Selecting the location for the garden -

Selecting varieties of vegetables

Preparing the seedbed

Fertilizing the garden i

Planting the garden

Cultivating the garden

_Qontrolling pests in the garden
~ - "Harvesting vegetables B

3




How to Use the Sample Lesson Plans

The sample lesson plans are presented to assist instructors in plan-
ning for instruction in various areas of nutrition and food preservation.
These are intended to serve as guides and are not designed to be used p
without local adaptation. The following -xplanations are given for the
various parts of the sample plans. .

. . -..:;
Situation. The teacher will need to understand the local situation

as appropriate to the unit, considering such things as stu-

dent concern with the unit, prior instruction related to the

unit, student background, importance of the unit in the com-

munity, and occupations for which a knowledge of the content

is important.

. D )
‘Teacher Objectives. These are Egt’the teacher's use only. They
indicate the abilities the”teacher expects the students to '’
develop as a result of studying the unit. .
Introduction. This section provides for introducing the unit,
helping students recognize the problems as. their own, giving
the teacher an indication of what the students already know,
stimulating the interest of students in the content, setiing
the stage for -establishing student objectives and problems, . -
and providing the students an opportunity to destribe’ their
experiences related to the content areas. These things may
be accomplished through discussions, use oﬁxbisual aids, use
-of field trips, or some other way. The introduction should
supply the students with one or more reasons for studying
the unit. A good introduction helps to increase student
learning. < . ) -~
Group Objectives. These are the students' redsons for studying
the unit and should be developed with the group. Students
should express why they should be knowledgeable concerning
; the unit. The objectives listed in the outline are antici-
pated student responses and objectives are listed in some-
what general terms. Student objectives may be more specific
according tc their desires or needs. Developing the group
objectives-also should be motivating to the students.

Problems and Concerns of Students. This section refiects things
the students should know about each problem area in order to
accomplish their objectives. They should be drawn from the
group. The teaching outline ‘contains a list of problems
students would be likely to sfgest.

After the problems have been listed, the teacher should lead
the students in a discussion of each problem taking the pro-
blems one at a time or in logical groups. He should find out
what the students know, conduct supervised study on the items
they de not know or use some other teaching technique for
helping students secure needed information. These teaching
techniques may include use of rgsource persons, lectures,

/
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t

panel discussions, f{é?h trips, and/or visual aids. .He should
then lead the students in a discussion for the purpose of draw-
ing conclusions appropriate to- the local situation and to su-
pervised agricultural occupation experience programs.

References. A suggested list of references is included for each
problem area. Some of these are for teacher use and some ‘ c
for student use. This is not a complete list and the teacher
should use all available references in studying; this uni&;

Visual Aids and Other Equipment. The outline contains a list of
suggested visual aids and other equipment for use in studying
each problem area.’ ] .

Special Evenfs and Activities. ’&hese are suggested special events
and activities. Those used should be planned we 1 in advance.

Application and Evaluation. Included are a few suggestions for

occupational experience activities and testing. The teacher
may wish to give examinations for the unit rather than for
each problem area. : R

Content Summary. This section is for use only by the teacher. It
is related to the "problems and concerns" sections . and con-~
tains a summary of the material in the references. | It is not |
intended to be all inclusive. The teacher will need to supple- .
ment this material when teaching the unit.

Sample Lesson Plan: Meeting Nutritional Needs .

Entepprise: Family Living ’
N L4
Unit: Meeting Food Needs

Problem Area: Meeting Nutritional Needs /

¢ -

~—

// v
- Situations (local):

Teacher Objectives:

Upon completion of this lesson plan, the stugbq§s should be {able to:
1. Explain the meaning of the terms "nutrient'™ and "nucrition."
2. Name the food nutrients and explain the functions and sources of

each
. pn .
3. Explain the four food groups necessary in meeting dietarv requirements.

Introduction: ) - ]

The introduction should place stress on the importance of prlper nu-
trition. Explain that poor nutrition can lead to health problems, includ-
ing disease, retarded mental developmens, and lack of normal growth in
children (if severe). Have students name various health conditions re-
sulting from improper nutrition which they know about. Several examples are:

6 : »
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Anemia - Caused by a deficiency of iron which results in a shortage .
or red corpuscles or. the corpuscles are deficient in hemoglo-
bin. Anemia shows up as lack. of color, shortness/of breath,
and palpitation of the ‘heart. - ;

o o

E Scurvy - Caused by a lack of vitamin C and is characterized by
spongy gums and skin problems:.
Rickets - Caused by a lack of ¥itamin D and is chatacterized by al-
teration in‘the bones due to defective dEpositciof calcium. .
This diseasg is found in small children and responds well to S
treatment with sunlight or vitamin D. a
N < N F) E
Goiter - Caused by a deficiency of iodine and is manifested g&
enlargement of the thyroid gland. . So

Kwashiorkor - Caused by a diet low in protein and most often seen
in underdeveloped countries with low nutrition lévels. “Symp -
toms include changes in color and texture of the skin and’
swelling of the body. The intestines, liver, and pancxeas
may be damaged. Kwashiorkor may be fatal to children unless
adequate protein is supplied. Yoo 4

e

Beriberi - Caused by a deficiency of vitamin B and i§/fharacterized
by .cracking and itching of skin, night blindness and lower
resistance to disease. i

/ ,
y .

Inarasmus - Caused by a diet low in calories.// '
g . /

The teacher, should indicate that it is easy to,ﬁeét nutritional needs
if certain fundamental printiples are kept in mind;/ ;.
) 7

Group Objectives (develop with group or individually, depending on the
nature of the instruction):

A suggested lead question is: "Why is it important to understand

ratritional needs and how they are met?" The, following objectives

should evolve from a discussion of this question: N

A. To explain the meaning of the term 'nutrient." '

. B. To name the food nutrients and explain the functions of each

in the human body. S

C. To select fdods which supply the essential nZtrients. > ‘\

D. To explain how the four food groups .are used in meeting nutri- /
tional requirements. ' ] '

lProblems and Concerns:’

r

What is meant;by "nutrient?" "Nutrition?'

Whaty are the ‘classes of ,food nutrients? ’ oo

What are the functions of food nutrients?

What are the food sources of the essential nutrients?

How are the four food groups used in meeting nutritional rﬁgniﬁe- ”

mengéf
4
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; . 1973.
\" 2. "Nutrition News and Values," Stokely-Van Camp, "Inc., (n.d.).
- 3. "Are Vegetables Doing Their Things for You?" ’ Stoke1y~Van
Camp, Inc., (n.d.). - .
4. "Daily Food Guide" (MF-50), Vlrgénla Polytechnic Institute

{

e -

beerences;'

»

.

-

R Y

(See “"Sources of Instructional Materlals

for addresses to use in

obtaining references.) .. ;
A. Bulletins and Pamphlets
1. "Nutrition: Why Is It Important " Campbell Soup Company, .

and State University, (n.d.).
5. /"Yqu and Your Food" (MF-ENEP-1),

Virginia Polytechnic In-

stitute and State University,

1970.

6. "Food Needs of Everybody" (publication 166), Virginia Poly- l ",

technic Instltute and State Unlveyslty, 1973

~

. 4. Alan Berg. The Nutrition Factor. Washlngton, D. C.
The Brookings Institute, 1973,
. . \\ . "\J
' Visual Aids and Other Equipment: , =~ » " o ,
2 . .
A. -Films .
"Balance Your Diet for Health and Appearance,";avallable for .
for rental from Paul L. Brand and Son, 234 W. Broad Street, )
Falls Church, VA 22046.. - s \ .

.. 7. YMeal Planning Guide,!'s Pet Incorporated 1969. ‘
* 8. "Nutrition and Worklng Effidiency," Foed and-Agriculture <
Organizatign of the United Nations, 1962. .
’ 9. "Are Veggfables Doing Their Thing For You?" "Stokely-Van ;\‘\
- Camp, Inc, ) .
B, Books ! ‘
T Leudal H. Kotschevar and Margaret Mchlllams Understanding
Food. New York: ‘'John Wiléy and Sons, Inc., 1969. .
~ 2. Corinne H. Robinson. Fundamentals of Normal Nutrition.

RN

Special Events and Activities:

A,

'‘Develop a display of empty food containers by arranging in the

. London: Collier-Mépmillan Ligited, 1968.
3. >Marion L. Conan and June Atwood.' Foods in Homemaking. )
Peoria, Illinois: Chas. A. Bennett Co., Inc., 1972. -7 .

"Snacks Count Too," available for renotal from Univer51ty Film
Rental Library, University of Iﬂllnols, Champaign, ILL. .’
61820. it !

"Balanced Way," available from Bureau of Teaching Materials,
State Departmentt of Education, Richmond, VA 23216.

"Nutritional Needs of Our Bodies," available from Bureau of

Teaching Mdterials, State Departmeﬁt of Educatlon,

Richmond, VA 23216.

~

-

N 1

four food groups. Use a placard. or-other label to identify the
groups. . ‘

Review the labels on food containers to determine the ingredients,
including nutrients in the food.
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. . Application and Evaluation:\

<« v ' . 4

~ A. Have each student design avplan for providing the needed nutrients.
The plan should be developed with menus for breakfast, lumch, and

. dxnner. . .

B. Havé~each student kee;/a record of the food consumed for a period ’
of one-week. Determive if the food is meetlng the nutritional
! needs, as specified in the "four food groups."

’
\ ~

Content Summary: ‘ - {
, , -~ \ . '
What is meant hy ''nutrient?" "Nutrition?" -

1
LI

~
3

. A nutrient-is 2 food constituent, or grouﬁ of foods of the same gene-~
ral comp051t10n, that nourishes and promotes 11fe. Nutrients provide for
the following life functions:

1. Promote growth. ) R
+ 7 2. Build and repair body tissue'. . "
, 3. Regulate body processes.
4. Produce heat and energy. ) . 1
5. Under specific conditigns, develop the fetus. ,
. - Nutrltlon, in Slmple terms, refens to the food an 4ndividual eats and

how it is used by the body. It is closely associaté@d with good health,

including how an individual looks and feels and mentally and physically

performs. Good nutritlon involves eating foods which p ovide the necessary
E% nutrients for the conduct of life proceeees . {

Wha;\Lre the classes of food'nuéiieﬂts?

| There are six classes of food nutrients: protein, carbohydrates,
fats, minerals, vitamins, and water. ” .

- . I/
.

§ 3 \
What are the functionms of food nutrients? s

Each class of nutrients ‘performs specific funptlons as related to
life. ~ These are summarized. as follows: *

Proteins Build and renew baqupéssue.

Promote, growth of muscles, connective tissue,

ligaments, etc. .

Provide energy.

Regulate body processes.

Promote health.

Comprise cell structure.
Pad : ‘ /
Carbohydrates ' Furnish energy.

Furnish heat.

%  Build body fat.

Fats Furnish energy and heat.
. Build body fat. .
‘ (Note: Fats perform almost tht same functions
as carbohydrates and are capable of providing
2% times as. mhch energy and heuL'as carbohydrates.,

RIC - . s 9
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Migerals -

-

.

Calcium

*

Phospﬁgrus

Iron-

Todine

Copper
Magnesium.

b\ LY

Potassiuf

Sodium

Zinc

»Vitamins

A\

\ °

1

Vitamin A

*

Vitamin D
Vitamin K
Vitamin E

Vitamin Bq¥

‘

More than a dozen minerdls are found in the .
body. The functions of some of the most
important minerals are listed below.

Builds bones, and teeth, essent1a1 in blood
clotting, and neeHEd for healing wowfds and
broken bones. This is one of the most im~
portant minerals. .

Buiflds bones, teeth, ang regulates body
processes. 4 e

Builds-ted blood cells, body cells, and hemo-
globin, which carries oxygen to all parts of
the body.

Prevents goiter and regulates use of energy
in-the body. . A
Nece'ssary, for utilization of iron.

Builds bones, helps transmit nerve impulses
and aids in muscle contraction.

.

. Aids synthesis of protein, required for. healthy

nerves and muscles, and needed for enzyme re-
actions and fluid balance. .
Helps maintain fluid balance,,balances acids
in body, and aids in ‘absorption of nutrients.
Essential for normal growth_and pelps heal
wounds. . 1

[N
A number of vitamins are important in regula-
ting body functlons aFd keeping it healthy.
An adequate suppIy of vitamins is obtained
when a balanced diet is followed. Several
of the most important vitamins are listed and
discussed below. .
‘Needed for growtﬁ and maintenance of healthy
skin, helps resist infection, and aids good ¢
vision.
Needed for healthy teeth and bones. Lo
Promotes normal blood clotting.
Protects red blood cells and helps refard
destruction of vitamin A. .
Helps bo;y use‘carbohydrates and maintain

(Thiamine) nervous system.
‘ Vitamin By* Aids’ body in using protein, fats, and carbo—
hydrates and keeps skin healthy, ®specially..

(Riboflavin)

Vitamin Bjp¥

.

around mouth, noses, and .eyes, »
Aids in production’ of red blood cells in bqne .
* marrow, functioning of nervous tissue, and
building the body.

Niacin* Needed for healthy nervous 'system, skin, and
- normal digestion and aids in use of oxygen by
body. .
Vitamin C Needed for health of .teeth, gums, and blood

L

(Ascorb1c Acid) vessels and in resisting infection.

*These are a part of the Vitamin B cofmplex, which includes. more than
a dozen vitamins, some of which are better known than others. ‘)
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Aruitoxt provided by Eic:

}. ’
RV ¢ . MY .
\ .
N O g ) -
Water . ) Necessary for all chemical reactions in the '~
- ) . body. It aids in digestion of food, trans=-
\ ) ' eports ‘nutrients, regulates body temperature,
.and is essential in' the elimination of body
. * wastes. -
oV, . < - \ - ’
what are the feod sources- of the essentlal nutrient}? . b

«
. .

No sangle food item contains all of the negded nutrlents. 'However,‘
some food items gg contain larger amounts of the more .essential gutrlents.
_A knowledge of which food items have the essentlhl?nutrlents wil}) be help-
ful to an individual in determinjipg which to consume. Common so&%ces of
certain nuttrients are presented be'low. . 3

. Nt -
.

Nutrients .Sources -~
. ' ‘7 . v .~
Proteins o Lean meat, poultry, fish, sea food, eggs,
R ) milk, and cheese are 1mportant sources.
~ ’ . Other sources’ “include beans, peas, breads,
/// . . , and ceveals, and nuts, including peanuts and
- . peanut butter. .
I . 4
Carb?hygrates Bread, rice; cereal, spaghetti, macaroni, =~ ..
: noodles, dried fruit, grits,’sugar, molasses,

" and honey.are 1mportant sources.,

-

Fats Butter, vegetable,01l%, lard, nuts, marga- °
) rine, meat, cheese, and egg yolks are sources
. of fat.
» ’ ’ R v - ‘
. Minerals ' < ’ ,
i Calcium Milk is an excellent source of calcium. Other
: » - sources include leafy greens, cheese, ice-

: and cabbage.
Iron | . Lean meat, including liver, kidneys, and heart;
oysters; ‘egg yolk; green, vegetables; dried
fruit; and whole-grain or enriched bread and
cereals are good sources of: 1ron.

- lodine Seafood and foods grown near the seacoast are
« sources. The best source is iodized salt.
Copper , Meats (particularly liver), shellfigh, nuts, 1t
raisins, cocoa, * cereal, and chocolate re
v . . . sources of copper. -
Magnesium Cereal, nuts, and meat are sources of magne-

siup. (A dietary def1c1ency of this'mineral
is unlikely.)

Potassiu$ Meat, fish, cereal, fruit and fruit juice,
4 - and vegetables are sources of potassium.
) (Well-balanced diﬂts usually supply ample po-
tassium.)
Sodium - Salt, meat, fish, poultry, milk, and eggs dre

sources of this mineral

hd L]

. and lean meat are good sdurces of zinc.

97 - “
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cream, brogcoli, oysters, shrimp; salmon, clams,

Zinc ' Green leafy vegetables, fruit, whole-grain fooos,

-
- .
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e Nutrients . Sources

“w
.

- L S e, ':‘ . . . .
Vitamins / \ v ) e { t{/:
* .- “Vitamin A Liver, kidney, egg yolk, dark,green leafy
AN T T vegetables, yellow-colored vegetables, —
. ;) ] i tomatoes, fruits, butter, whole milk, ‘cheese, _
2 d ard fish liver oils are sources of vitamin A.

) .Vitémin'P .+ Fortified milk, egg yolk,,liver,,and'fish
o . . are sources of vitamin‘D. ,
Vitamin K Green leafy vegetable”(splnach, kale,
R N O cabbage), cauliflower, and pork liver'.
' Vitamin E, . Green leafy vegetables, nuts, sdlad oils, .
e, * . shortenirg, and margarine are sources of
< Y - * vitamin E. 4 ’ C -
". Vitamin B A variety of. foods is required to meet, re-
. Complex . quirements: in the vitamin B complex "Some of
the foods.arte meat, poultry, Fish, milk,
T cheese, green leafy vegetables, dry beans and
. . peas, peanuts, egg yolk, bread and cereal. !
‘ . Vitamin C Citrus fruit and juices, cantaloupe, tomatoes,. ,
) (Ascorbic Acid) broccoli, raw green vegetables, potatpes, and
¢ o Strawberries. . .

<t

pbz are the "four food g{ougff used in meeting nutritional requireme%ts?
* ' 7 . ’ ,‘ 4 ‘\»

The "four food groups" is 'a simple guide to proper -human nutrition.

It is a means of translating technical knowledge- nutY ionhinto a plan

N for everyday eating involving four greupg of. foods: Eacﬁpﬂro contains oo
> . a variety of foods frém which to:choose. The four groups are: (l) vege-

tables and fruits group, (2) meat group, (3) milk group, -and (4) bread

and cereals _8TOup. It is 4dmportant that one eatfa variety of: foods from

each* grqpp verz day. Eachfgroup is briefly discussed.

A3

Vegetables and Fruits Group. Foods in this g1Cup supply a number of
vitamins and minerals.. Each person should eat four or more servings from
this group every day. (A serving is % cup of wegetable or fruit’ or a ,
portion as ordinarily served, such as a medium-size banana. ) At least .
one gerving each should consist of the following: .
Citrus fruits, fruit juices, or vegetables which are high in vitamin
C. (Examples include oranges, grapefruit lemons, limes, ‘s
strawberries, cantaloupe, tomatoes, 'and green and red pepper.)
. +Dark greep and bright yellow fruits.or vegetableés. (Examples,include
 apricots, carrots, okra, squash, mustard greens, turnip greens,
/ ‘ pinach, collards, chard, "sweet potatoes, snap beans, and et
brocolli) i . K g o .
Potatoes and other fruits and vegetables. (Examples include apples,
bananas, beets, cauliflower, celery ‘onions,. corn, dates, egg«
plant, peaches, pears, plums, prunes, rhubarb, rutabaga,.
cherries, and berries ) - P
Meat Group. Foods, in the meat group gupply protein, iror, vitamins,
and other nutrients. Persons should eat f¥o or more servings from this ' -
group each day. A serving is two to thfee ounces of lean, cooked meat, ‘

.

w . 7
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RN - children undet age 9 .

s * Bread, and Cereals Groog.

’ -

. fish and poultry, thhout bone. Exampleséo% meats ircludé beef veéal,
1amb,,ponk, poultry, seafood fish, and shéellfish.
ubstrtute dried beans, pe 3, eggs,' cheese, peanuts,, peanut butter, .
and huts for a portion Jf the meat requirement:, For)example, one meat
serv@hg may . be’ subsgxtuted with' two eggs or one cup of dr;@d beans Qr
peas, or four tablespoons of peanut butter. Luncheon meatg and other
pPocéssed'meaL products\may also be used in- thls group. < % -3

r “«
.
!

Milk Group.
protein, and certain vitamins.
vitdmins & and D, provided the m11k product has been fortified.

mene:f§§/bersons for foods in this group vary and may be met with fluid
1

These foods,are a1$o gpod sources of

whol k, skim milk,. evaporated milk, dry milk, ice cream, cheese, \
and er milk prnoducts$. .The recommended daily amounts in terms of
8-ounce cups of whdie millke- a;e*““ .- . .
to'3 cups . * .
or more cups )

2
children 9 - 12 3

* teenage persons.. & or more cups
s . " adults ' . 2 or.-more cups - uf;
) N i ¥ - Tty . <.
Foods in this group, when-enriched, re- .
stored or whole grain, furnish-vitamins,. minerals, carbohydratés, and
v shall amounts of Erbteln Ind1v1duals should eat four or more servings
from this 'group every day. A serv1ng is one slice of bread, one ounce

8
of ready to-eat, cereal)

and 1/2 to 3/4 cups of cooked cerea1, cornmeal,

m caypnx, rice, grits, noodles, or spaghettx, . N ,
.’\

* . - ;
¢ - 1§ » - : r /

dmple Lésson Plan; Planning for Meeting Food Neeas

. 3
?

"
Enterprise: Family Living . . . o -

Meetiné Food Needs ) ] .
N\ ¢ - M N

Problem Area: Planning for Meeting Food "Needs

Unit:

Situation (local). ' <! N ! . ' N
' N S
Teacher Objectiyes: ¢ .- - ' i ; * .

Upon'complet{on of ghis'lesson plap,-the students should be able to:

1. Name .the major  sources of food and indicate the advantages and
dis dvantages of each. s .

2. Estdmate the quantity of, food required for tleir families.

3. Discuss the fundamentals of planning a gerden. .

. - . . . -, LT
“Lngroduction: .

J‘ PR \
The 1ntroductlon will place stress,o e importance of planning in
order to maximize the benefits from- food preservation. The produce that

is preserved must be obtadned ‘in sohe way and it is to the families bene- ’

fit fo do this as eéonomlcallx as possible. In addition, the product to
bk preserved must be of good quality ‘in order to insure a good food when
" served to the family. o ) Yo '
% 99 ]
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. It is possible to . %

Foods in the milk group sgpp}y calcium, phosphorué oy

Reguire-
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Planning also involves some estimation of the quantity that will be - ‘
.required. Review the per capita annual consumption of various foods in s , ’
, the United States, as follows: , . , . <" ‘.
Yo . _ i Annual Per Cap1ta Consumption of*Foods 1n Y , ot .
. , +"the United States : ;
\ N .z E . oA ‘ ¢
, - W~ y . . . Pounds " . )
. { i - . - -
N Beef, veal, pork, 1amb, and mutton 1921% . .
» Chicken,and turkey g , 50 -
- Fresh. fruits ', ' 81 . -
¢ . Processed fruit and Juices “ + 51
- / . Freseh- vegetables . 97 c;_. .
., Canned or ‘frozen vegetables W 60 .
| . Dairy products (whole.milk équivalent) 357 ot . ‘
, - . .._' Potatoes and sweet potatoes’ .’ 126
‘ . Source: "Background om U. S. Agriculture,"” Leaflet Nuhber 491. Washing-
e f ton: U. 5. Department of Agricu » 1972. - .
+ » ) '
! < It is well to note that the determination'of the annual per capita consump-
. tion of food is based on averages. Individuals may vary considerably: from -
" A a mathematical average, depending on income, cost and availability of food,
. - . . personal preferences, and’ other reasons. . .
« - ‘ ¢ ) Vo =
, L Stress that througl proper planning & person with a garden can pro- *
L dute a considerable quantity of food. However, the supply is_ 'seasonal and
; through preservation the foods may be made available in other seasons.
"In addition ‘the costs- of labor, gardén seed, fertilizer, and other items,”
fave uncreaged resultﬁng in more need for good planning of the garden.
. Persons” who have ‘1#hited garden gpace find planning useful in maximizing
o production from the space available. This is accomplished by wise suc- |,
‘ ce581onJcropp1ng and rotatlon. - . ) :
: Group Cb jectives (develop with group or individually, depending on the
. nature of the instruction) y
A suggested lead questionsis: What is involved fn plannirig for the
* food .needs of a family?" The~following objectives can be developed through
v discussion of this question: ~ ) . MRS
o . A. To select the best source of foods,¥ . -, v .
. B, To estimate the quantity of food required by a familyé'
/ZL} ' C. To plan, an appropriate garden layout and schedule of crops. P
. ; - V4
Problems and Concerns: - ) ’ .
4 P S
\». A. What are the sgurces of produce for processing’ . .,
B.” What are the’ advantages and disadvantages of the sources' of
produce? . .
C. What qdantity of food is required for an individual? A’ family?
D. What should be considered in planning a.garden? N i .
QI
] 100
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A. Bul&etlns and Pamphlets .
"Basic Vegetable Gardening Guide," Northrup, K1ng and Company,
1973. . o
. "Vegetable Gardening," V1rg1n1a Polytechnlc Institute and State
University, 1955. ! ¢

. g . st
. . . . ~ s, ’

B3

’

'

. B. ‘Books ) .t ' 4 f
Lo G. W. Ware and J. P. McCollum. Producing Vegetable Crops.
N Dgnville, Illinois:' The Interstate Pripters and Publlshers,
. ' Amnc., 1968. v
Vegetable Gardening. Menlo Park Ca11fornla. Lane ,Book Company,

2 ) 1974. [ . ; -

/
- . ’ . * ] ] / ‘
cial Events and;Activities: . . . .

[y

.Sp

.

. + - A&. Have, students compile a list of all the'foods consumed by their
- - . family. Next, place a check. (v) by those which-are grown in the
© family garden Also, place an X by those which could be grown in
“\‘ " the garden. (This procedure may show the need for, better.pignnlng )
\» in use of the gdrden if fhe number of X's 1s greater than the -
. nn@ber of checks (v).) / S .
. . /
B. 1f possible, arrange to visit dne or more gardens. Discuss the
arrangement of vegetable crops and the adequacy of the garden in
T ' - -~meeting family food needs. R
o S e

[ 9N

Applikcation and Evaluation: . .

®
- [

' " *A. Have each.student sketch the,garden area currently beinz used. '
i (Dimepsions should be included.) Indicate the location of the .
g . . different vegetable, crops. Study the sketch to determine if the, / .

~ avafilable space is being used to greatest advantage. Inveqtlgate ..
relocating ceértain vegetables td other areas  of the garden. o
. B:.. Have students estimate the amount of food required for their
: " families for a year. Determine the amount which can be produced . ¢

. in the garden.

’ -

: Content, Summary: . . .

¢ - - -,

What are the sources:of produce for processing? What .are the advantages )
.and disadvantages of each?. PO -

[ . — - l/;""

Produce for home or cannery preservatiod may be purchased or grown

: in & home garden. In the past, many families have relied on a home garden
“to supply tlte vegetables which are preserved Vegetables may ‘be purchased : .,
from roadside stands, central markets, the | grower qn ‘the zarm,.and ‘stper -,
markets. The economic advantage of food preservation is 1essened if vege- }
tables are purchaseéd for a greater cost than the cost of raising in the
home garden. It is important to car fulfg analyze the advantages and dis- '
advantages of all sources. ' ’

) ' o . ~
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Advantages and Disadvantages of e
‘Different Sources of Vegetables

_ for Preservation
t

\ T

Source s

‘ Advantages

M Disadvantages .

Home Garden

-
. *

Road Side §tands

4

. M »

_Farm (Buying on the
farm)

-2,

- 7

/
1.  Good control over -

’ “quality of vege- "
tables to be pro-
+ cessed.

2. May be more eco-
nomical than
‘other sources.
Gardening pro-
vides thq exer-
cise.whijﬁ some
people neéd:
Can grow the va-
rieties desired

» for eservation,

*
-

o'

‘o3,

4.,

Good quality‘vege-

tables can ofken,

* be qffainé% i€ 10-
qally grown vegé-
tables are sold.,
May be more eco-
nomical than su-,.

. permarkets. '

L,

2.

. .
’
\
B *

During season,

there may be a

wide selection.

May be more eco-

- nomical than.su-
: permarkets.

. May be of good
qualjcy if local-
ly*gipwn.

y FIY

1. Quality may be as
PO good as home gar-
den.
ﬁay be more eco-

nomical than road

gide stands, cent
tral‘markets,. and
supermarkets, -
_pecially if "yo
* pick your own.!

c 2.

’

>

1. Must’ have adequate t
garden space-avail-
able. .
Must have time or
labor to raise 0.

Crops: , « «

3. Must have needed
tools and equip-
ment, .

’fo LT

May be. more expen-

sive than home grown. ,.
Control- over qual-

ity is .less than -

with home garden.
Control ower variety |
-availablé-is less

than with home gar-

den, ' )
< ’ -

Ay

1.

2.

3.

May be more expen-
sive than home gar-
den:
Control over quali-
ty.is less than with
home garden.
Control over varie- .
ties~available is
less than with home \
+ garden.
Supply may not be’
stable.

.» May be more’ expen-
* sive than home gar-
den. ]

Control over varie-
ties available is
less .than with home
garden.

Supply may be hlgh- ol
1y seasonal (




3. 'May beiEVailqble

RN ’ in larger quanti-
. . ties than with .
X - ) ! . : home garden.. .
. . 4. With some farm: c e
A . N A ) ' ers, it’is -possi-
' : IV ' ble to make re- . ’ .
{. - ﬁuest ahead of ’ )
time.
. Supermarkets : 1. Tend to have ° ., 1. May be the most ex- ,
- ) supply year pensive source.
o g o . - around. & * 2. Quality may be -
i . ‘ ‘ . lacking. - . !
3. No control over
, - vaqieties availa-
oS : ’ ble. é, i ’
i 4. Not usually avail%
, ) ) able in large -
. # B ¢ quantities. ’
— -

* What quantity of food is required for an individual?} A family?

»

N . The ampunt of food requlred for an indfvidual and family can be easi-
ly estimated. Such estimates should take |/into consideration nutritional
needs, age, personal preferences, and kind of food to be available.

< - . | / .

Family Food Needs and Goals

for Meeting These Needs*
4 ~ 4 ' I
. . Fach Person Needs the 5 .
.. Fo6llowing Minimum : . ‘
P ) .t Amounts for Good
- . . ‘ Nutrition
' . ¢+ One Day . One Year
. ) b d .
tooN "Milk « " '3-4 cups 90 gallons .
Butter . . 1 ounce 26 pounds . .
Eggs 1 (at least 3-4 20-25 dozen
) a week) . * -
. Meat : 1 serving 100-125 pounds of
- . “  lean meat, poultry,
. and fish
Potatoes 142 servings 5 bushels .
Tomataes, oranges, grape- 1-2 servings 3%-4 baskets of
fruit, or~raw cabbage". ’ . tomatoes .
Vegetables, especially 2 or more servings - . )
. . green and yellow colored
. . vegetables *° ) .
. ‘ Fruit , 1 or more . 2% bushels fresh
s fruit or 49 quarts

canned. .

*Bread and sugar are not listed. -
103 :
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What should be considered in planning a garden?

N ~
' . Planning a garden involves giving attention td a number of factors,
s . such as pefsonal preferences of family members for certain vegetables,

amount. of space available, and season in which vegetables are to be
grown.” In planning, it is a good idea to prepare a sketch of the space
available. This plan should give consideration to the folllowing factors:
1. Arrangementvfdii;wed in the¥garden:

a. Corn and other tall crops should be located so as not to

shade low-growing crops.
. b. Perennials, such as asparagus, rhubarb, and strawberries
should bé located so as_not to,be damaged in plowing and
harvesting other vegetables. :
’ . c. Crops réquiring longer times to maturity should be grouped:
together, .

d. Crops maturing early should be grouped together.

+)
w

2. Direction of rows:
- a. A rectangular-shaped garden is to be preferred over a square-
shaped garden.
’ b. Rows should be run 1engéhwise on level gréund.
¢. Rows should be.run across the slfpe on land which is not
level.

s *
- . . .

"« 3. Row spacing: .
. a: When hand-operated tools are used, rows may be as close as
. 12 inches apart for small-growing crops and 24 inches‘for
larger-growing crops. )
b. When power-operated equipment is used, rows may need to be
" wider, depenQ%:i#on the type of eqdipment used.

4. Cropping methods:’ { . ) . A
a. Succession,or compan on_c{opping makes for more efficient
. use of land. 1In succession cropping, two or three different
. crops méy be. planted in the same space. For example, at
maturity, early-maturing crops are removed and another crop
L planted. With ¢ompanion cropping two or more crops are
grown on the same area at the same:time. .For.example, let-
tuce, may be grown in the row with cabbage or beans in the
. row with corn. ; .
b. Single cropping is inefficient when space is limitsd because
it involVes pldnting the garden only once, usually in the
spring. .
5. Size: . : .
a- The size of a garden depends on the number in a family, the
' . nutritional needs of the family, method of cropping, and the
) availability of labor and equipment.
‘ b. 1t is a rule of thumb to allow 3,000 to 4,000 square feet
of space for each person in r family, if space permits.

Ny 104 168
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6. Drawing the pla%?kx
a. Plans shoqld‘includJ kind of vegetable, variety, amount of-
space for each vegetable, planting date, .and where each -
vegetable is to be located in a garden.
b. If possible, plans should be drawn to scale and kept in a, ;
convenient location’for use.

S e ' ~.
Sample Lesson Plan: Preserving Food T

Enterprise: Family Living |
Unit: Meeting Food Needs ' .
Problem Area: Preserving Food

) !
Situation (local):
1]

Teacher Objectiveéz

Upon completian of this lesson plan, the students should be able to:

1. Name various méthods used in preserving food. ' )

2. Select the appropriate method for ﬁreserving various food pro-
ducts. ;. "

3. Properly preserve various food products.

Note: Much of the basic information for this lesson plan, is presented’
in Parts 1 and 1II of this document. . '

Introduction: &

The introduction wjill place stress on the "why" of food preservation,
which is primarily to grevent food spoilage. Spoilage is often manifested
by changes in the charActer of foods. These include changes in odor, fla-
vor, and texture. Most spoilage is caused by yeasts, molds, and tacteria--
all micro-organisms. ("Migro-organism'' may be writtgn as “"microorganism'
and refers to organisms which can normally be seen only with the aid of a

-

microscope.) > <

Food preservation involves "treating" food products in some manner
to reduce the number of micro-organisms or prevent the growth of such
organisms. This treatment may involve a combinatior of procedures, stich
as heating food to a point where the micro-organisms are destroyed and’
sealing the food in a hermetic (airtight) container. .

Stress that in preserving food it is important to follow the proper
procedures. The food must be safe for consumption when it is used. Food
poisoning may result from eating decayed food or food which has not been
properly preserved. (The teacher may wish to have students relate exam-
ples they know of food poisoning.) One of the most severe food poisonings
is botulism. This is a condition which develops when certain bacteria
grow in food without air and form a powerful toxin. (It has been said ] .
that a spoonful of this toxin might kill a million persons.) ’

105
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Group Objectives (develop with group or indiyidually, dependiug on the
nature of the instruction)s

[
/

. A suggested lead question is: '"What 'is involved in preserving food?"
Through disaussion, the foliowing objectives can be developed'
‘A. To ndme the methods of food preservation.-

'B. To select the 'appiqpriate -method for preserving food products.; v
C. To properly preserve selegted food products. . ’
‘l, * . -
@roblems and Concerns: ~ : ot i "

, . A.._What ,are the methods of preserving food?
¢ B. Which method of food preservation is appropriate for selected

{ , food products?

, How are gelected food préducts. preserved’

[ -

!

»

. » *y
“References: - . / .
. o g ’ 5
The prlmary references for this Lesson Plan are Parts I. and II of
this publication. - .
. A’. Bulletins and Pamphlets . T ‘ )
. "Home Canning of Fruits and Vegetablds," Home and Garden Bulletin
| " No. 8, U.:S. Department of Agriculture, 1972,
7o :"Home Canning OF Meat a Poultry," Home and Garden Bulletin
‘ No. 106, U. S.” Department of Agriculture, 1972.
Hém@j?reezing of Fruits and Vegetables," Home and Gatrden Bulletin
No. 10, U. S. Derartment of,Agricultureﬂ 1972. .

* s

H
k3

- . B. Books . Vo
’ Norman W. Desrosier. The Technqlggy of Food Preservation. ’ §F .
Westport, Connecticut: The AVT Publishing Company, Inc., '
1970. . oo )
Anthony Lopez, A Complete CourseAAn Canning. Baltimore: The
, «Canning Trade’, 1969. YA i
! \ . ;
Special Events -and Aqtivities: - N _ ;

’

-

A}

-+ A. Have students to observe the different ways foods are preserved,
" as found in a supermarket or "at ht@ .

E. Have students to observe containers (cans or jars) ‘which show
ev;dence deterioration- of the container or food product.

'Application and Eva vation::

T A. Have students gé€lect the appropriate. method of preservation for: .
. : the following-foods: .
-beef steak L
lima beans. \\\\
squash - . e
o potatoes . N .
. corn {cream style) ~
- 2 ‘tomato juice . , — .
“ onions DRI ——
. apples _ ; ) ' / T,

e
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™\ . . . . ‘
. " B. Have StuQenfgﬁtQ~E§P food products. . . “. w
Content Summary:; - -\\>~ ) . N : |
. / - - . |
. . . |
What are the meéhods of presérving \food? . . , v
|

The following methods are used in preserving food: (The first two

.' are most commonly used.) - . . o
1. canning . 3% . [ W
’ 2. freezing . ) ) - .
3. fermenting ' .- . T |
“ 4. dehydrating (drying) ’ ’
5. radiating - :
6. preserving with sugax- L . L .
72 saltlng ‘and smoking ' I ' .
L Some food proddcts-may be stored without special preservatlon The -
environment in which, these are stored must be suitable if: they are to be *
stored very, long. Examples of- fqods whicH are stored include onions and b
\ potatoés~ // .
// . ’ ! -
Which method of food preservation is appropriate for selected food groducts?
. ' v . |
The table below presents a summary of the recommended methods of pre- ®
sérving certain fruits and vegetables. . . .0
.. o .
-t : : Method of Preserving . S
~ Product %‘ Canning Freezing ‘Storing ”
Vegetables: b . A
. Aspéfa s . XXXX XXXX +.
Beans, lima - ' XXX XXXX
. Beans, snap TOXXXX XX¥X -l -
" l Beets . T XXX X s e
* Broccoli ' ! “ XX¥ :
Cabbage - o v XX
" Ccarrots . XXXX XX ‘s XXX
Corn, sweet . XXX . XXXX
Kale XXX 7 XX : , .
Onions N . > ’ xxﬁf .
Peas . © XXX XXXX [
Potatoes, Irish \\; * : KXKX
Potatoes, sweet .. ©OX , ’ ' T OXXXX .
Pumpkin _ xx , XXX i ‘
_ Rhubarb . XXX // XXX ) ‘
Spinach . XXX . XXX
. Squash . X / X XX S
* _ Jromatoes XXX : .
Tomato juice XXXX XXX
- P (Continued on next page) ) ,
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{ .‘ Lo .
" = (Continued from previous page) . . .
) Canning Freezing Storing ¢
0. & =
é Fruit's: . R
. . Apples XX 7 XX ) XXXX .
‘Berries . XXXX . XXXX
.. ' Cherries Voo XXXX o XXXX
Grapes . \ XXXX ’ © XXX . . .
Peaches ) 1 XXXX Y OXXXX )
Pears . - /| XXX X . XXX
* The-more x's the more désirable the method of preserving the food.
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. How are selected food products preserved? /‘*
F 4 : - *
* . . . . L F
(This question refers only to canning. The content for this question
is summarized in+'Parts I and II of this’publication.) * - ,
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; Appendix A ;

" Sample Sources of Instructional Materials
. " on
- Food Preservation

]

Pamphlets
Films

Books
o

N . ¢ g »
g B
.y 2 toa L] . &

.
R

-~
%

(The) AVI Publishimg Company, Inc,. a

Westport, Connécticut 06%;9 -

v - 9 Bl . .
Ball Corporation : - X v
Muncie, Indiana 47302 : /2

Burédau of Teaching Materials ' ‘ X
State Department of Education o

=—Richmond;—Virginia 23216 ,

P Campbell Soup Company . R
’ Home Economics Department , t (}\
- Campbell Place v .
Camden, New Jersey 08101 °
R (The) canning Trade, Inc. : X
o 2619 Maryland Avenue ’ . . ] ‘ ‘ L
. Baltimore, Maryland 21218 )

Chas. A. Bennett Co., Inc.

VoS 809 West Detweiller Drive . L

\ Peoria, Illinois 61614 ’ ‘ ¥

! . Food and Agriculture Organization . . X

. oA of the United Nations . -

Unipub, Inc. - ’

- ~ 650 st Avenue ) . . .
Box 433 +« . ‘ : : . ' ' ’
New York, New York 10016 ) . !

. Kerr Glass Mfg. Corporation )
Consumer Products Division \ ) /

Box 97 ‘ : =
. . Sand Springs, Oklahoma 74063 ' . o

Northrup, King and Company X,
1500 Jackson Street, N. E. - /‘
Minneapolis, Minnesota 55413 ’ ' )

Pet Incorporated X
Home Egonomics E -
Pet Plaza )
400 South Fourth Street A :
Saint Louis, Missouri 63166 : /
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Pamphlets
Books
Films

»

StoRely-Van Camp, Inc. -
Home Economig¢s Department :
941 North Meridian Street .
Indianapolis, Indiana 46206 SN
LTS ’
» U. S. Department of Agriculture - ’ (. 7 X
Office of/ Information )\ _
Waghington, D. C. 20250 . . S .

e

. )
Virginia Polytechnic Institute and ’ , x

State University / - -
Cooperative.Extension Service . .

Distributioﬁ’Cther . .
Blacksburg, Virginia“ 24061 -
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