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I 0DUCTION T0 THE FOURTH EDITION 

The International Cooperation Administration (predecessor to the Agency 

asfor International Development) originally published this mnual in 1956, 

an aid in the establishment and operation of commity and sm ll-scale can

ning facilities overseas. It remine unique in its presentation and coverage, 

and it has been in continuous use by government and private sectors abroad 

and in the United States since then. 

In reissuing this manual in the revised fom, the Agpncy for Inter

national Development is responding to the request of the U.S. A.I.D. Missions 

in the developing countries. This mnual is also used in the United States 

for training purposes, especially with International participants. 

In this fourth edition the contents have been revised under a contract 

of the Department offor International Developmentthe United States Agency 

State had with the Department of Food Science and Technology at the Virginia 

Polytechnic Institute and State UnIversity, Blacksburg, Virginia, U.S.A. vith 

Charles B. Wood as Project Leader. The revision includes the latest technology 

that would be applicable to mostsm11 multi-products canning operations. The 

cost figures used in the economic analysla are based on January 1, 1977 prices. 

Acknowledgement is made to Dr. J. David Baldock, Extension Specialist in 

Food Science and Technology, Virginia Polytechnic Institute and State University 

Mr..,G. L. Buckner, Building Construction Engineer, Virginia Electric Power 



Company, Richmond, Virginia, Dr. George j. Flick, Extension Specialist in 

Food Science and Technology, and Dr. Joseph M. Johnson, Professor of 
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for their excellent contributions. Recognition is given to Dr. Anthony Lopeti 

the.American Can Company, the Continental Group, the W. R. Grace and Company,, 

Edward E. Judge and Sons, Incorporated and the National Canners Association 

because materials from their excellent publications have been incorporated In 

this manual. The personnel of the Dixie Canner Equipmnt Company are resognised 

for their cooperation':in. supplying inforuation on various pieces of equipment. 
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In most cases, man can greatly Improve his health and reduce 
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INTRODUCTION.
 

I.muchn of 'theorld, man.-; smoat basic problem, .a'fd sufficient'
 

quantitisanof nurit food.. :siainthe population.1 Frequently, there 

.. , a shortage\ exists at
is plenty of food available during"so ;seasons; yet. 


in which all ofman's
 

the 4vaitiodabn
 
,other times!., There.are very few portions.ofthe 'world 


forby

fo 4,require ents canbe met ,throughout the by ee f
 

' ,

freshly grown,.foo4s. Even in sectio .wherethe supply .of food'J more
 

or less adequate throughout the ,year, there isa o be'a certain amo1ut of 

monotony in the meais and a scarcity of .somernecessay vitamins whentrhe daily 

are must.be"drawn from the limited variety,of :fresh: foods. ". 

lst.ever :part of .the world.itt is poss6be:,to, some seasonal/ i 

gro moreo food th n,.can be eaten- ,in At times, when-the yield 'bffresh form. 

crops is greater than/iusual, much freshfood spoils., TheVsupply,ofmt 

meats is more or less seasonal,,!: and preserving certain portioi~s will, 

prolongthe period of cons p . 'urthermore, some 'areas.have 

-great qusntt saof-eaods available, duringonly apart of'the year. 

Obviousiy the preservation 'of food. in onway or anothermay be 
o.o epreserva don ethod must,-keep.the. 

1. 'me'h

, , ,
II',. ,1 • , I ',. , ..
fOod,,from spoiltng and .at the sam time, the-foOd nust!be in such afrm 

u " I.- '.r. . : . : ' " ' : , 1''i //' :" ' 


that 'its nutritive values are nOt-lost. It is imp rtant tbat the preserved 

;food approach,4s,,nearly as possible, the a tiy'pess and.thie 'palatablity 

Qf'-fresh food. Of.course,,the c6st of ,the-process must also,beconsidered. 

There are many ways of',pipservilig oo -s that"te be.eaten 

'Sonths or years aft :harve Some..:o4these method ,werekno !and"used 

l"3'ongbefore.historical recods began.
 

http:supply.of


;;.Drying is a:mthod usedi~in imy areas of the world to' prege :,e-;,!.$ 


,many, diff rent of food.."' - In Newfoundland, boned codfish are spresd 

ae ispeciadrying xackein the open air. In southwestern United States,, 
ilices f s sh,.apples, or peaches are spraad on wire screen to allow-i 

air circulation underneath and are dried in the' sun for several days. " 
.. ....... .......... , ..... .. . 

Coffee. b esare similarly heati- andai-dried i. aces'lik, Costa. Rica. 

Dried. foods :a' stored in bags or, cover. icontainer's', do not need. tO be: 

ket cold, 'and *_.be eaten.aftert any.year . Obviously., :however,:dried:,. 

foods:.invari.ely acquire-m tb. terial:' n'd mold spore's ffrom .air nd':dust,
 

or from insects such i si,.

Mo.dern,industrial methoos have produced ay new forms of.dried foods' 

milk. powders,.powdered'eggs,, even dishes like spakhettior,salad dressings. 

whichare prepared and then- dehydrated. The ..constmer.: reconstitutes ,the . 
.. .. . '. - .. ' .. 

food"pOwder by adding: water or.some* other liquid: to prepare it-for-eating. 
•. ., . .. " ' .,- - i'" -: 

Smoking:- Smokin -isa related..preservative process in. whichfoods, genera 

meat' or fish, are hung. directly over a smouldering., fired- or smoke is 1., 

by..fas hrough. ductos ito the room where the, foods are 'The%' oke c1ion-_ 
, ;', -: .\ , . - . .': . - . . • , .' . . , . - . • . '" . ." . . . , - . 

tas cte sustnces.c ,thefood absorbs and whichh elp to',, 
' 1 ' , • , . . ' . ,. 4\ ;. , ' , , . -. " " - ' . ,,4- " '' ' ' s 

maintain the food during atorage,. Salts,, spices, and other ingredients 

may be addoa- in preservation". However smoked foods may still.be.
'a 


susceptible,to .mold"spoilage, and.must be. kept' dry while in sitorage. 

r.-.-.. '4. " - * ',4 -4 -

Saltini: Salting is another ancient .meth6d,of preserving food,,,especiall) 

.eatsand'seafoods. InNewfoundland, boned codfish are p ibarrels, 
4 . , , . - -- • ., ' : :. • - ; : , - : . . . 

-each layer-of-fish being salted as it is packeda. Te brie that results " 
S-t . -a . p c. . . ' ,. 

'a vater'-ii drav& out, of the food usui Oiscarded; ,:However, there 
•... - .'-:;: ,?-':- -. ,4'... ' 'T , ' ". "' -, : 

ffI) 
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areimy bacteriao called halophiles (Oalt:oVing), which grow bet in 
id iaaontblir: 

hl~ghconcantrationa, o aalt admy ter 
biar 

cter ,nd molds are aalt 

,tolerant. - III .. 

still 0oula .d... p'of preserving:r......geieacet
Picklf .:PclnPiclklingwhi1e Ss .. method 'r' ' Pickany ..... . 
of
Sarticularly" iigetab)es, andIfruits. Moisture is. drawn out 0 

' n n e t 
s, f o ike ~arid .iutoJ:!i 00y a - ce 

an& te food is then-pcia et

"te .ices
f 


. . 
....- ? , 

or sour-acid 

,*, 0. . 
I' 

. .s an -ancient.method of food-preservation which isFermenting:, _Fermenting 
. = , 

atil: popular:Anb-eve par. 'of 'the-c d. T sugae in' the ood, or added 

, 

Atv it,ito alcohol b yeastas. Almost"'any.non-fatty: food can
 

e . . .li. . .. 

be fermented If.enough sogar,is'added, but fruits' and.gr.ns are the6 most
 

ftequently.feien ed: fods The r.Sultant ine, beer d,d , rum,, brandy, 

-or whiskey cannot :be co'nsidered a 'practical food for nourishment because ., 

thereis .a very,great expendiFure of.sugar 2for the.amount of food value 

remaining. in the .,fermented product. 

de Methodu:A-number of"fod. p.reservation haveI of ,modern methods . .. . . .. r - f,, a u n 
or
been developed, including ree'ngi vacuumpacaging, using antibioti 


" antibiotis' or"",2 
.n- "'2p I, f 

•gaina radiat ion.' These" o methods r!equire special expensive equipment either 

or- for its ,storageefor"th preparation of 'the. food, , for .its processing, 
. .,-, - . .- .,.. ' 

many partof theafter.processing.There ethey.are ,not practical, in 


World.
 

One modern-,method of foodi preservati, on,nhasbeeny ', . , fund to be'
 
- ' , ,--i - - . -. ,v 

oth possible in nearlyl every part of the Earth and practical for nearly. 

Tfie :'food.- ruit,
ery food. That method is heat'treatment 'or canning.
' .

vegtable, 't,fish, or a' combiiatiom, - is packedinto s ,glass or metal 

are hermetically sealed inside',,ontainer, the airIs exhaustedi he' contents 

http:and.gr.ns
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and "the ontainer is given a heati treatmnt that.viii render -the canned food 

com rcialy sterile. The' container is cooled' as qicklya possible and is 

,stored in'"as cool and'dry aplae as possible* 

Three k microorganism - bacteria, yeasts, and mold ar the 

maJor causes of food",spoilage, and must be 'killed or theirl Groh inibited 

if th preservd food i to be usable .Al of these' organim 0have'. certain 
requitement for grwh and development;, 'they must,.have ar (or -noair), 

certain erature, etc., if 

spoil. the food, The' first r,:equiement, of course,, is that they merely be 

Some of these re-,: 

moistute, nutrients, a it they are to grow and 

in or on-the food in sufficient quantity to reproduce. 

quirements are environmental and some: ake nuttional, and it is oftenu thei

say, aoxygen,.combination of ciCu tances - a lack of one requiem t, 

'coupled with too much of ianother, say low p- that inhibits or: dstroYs 

the microorganiosm'arth. 
.i, throuh proper sanitation and other procedured:.iscussed later in 

this -book, all the dangrous microorganioms and thei, sporesi aire emoved
 
. .goa
 

-',from the"-food'orkilled,.spoila ewill not occur. n theis g 
achived thrugh a combinationof'.food .prese'rvatibon.methods. The-food may. 

be pickled, sweetned, smoked, or coed before-:tis caed; the ehaus-. 

. tionof air.before se ling the can is one formof yacuum packaging which 

protects- the food from spoilag in a -number of.'ways When d 

like those 'speafied In thiivbok are followed, cn ' has been proved to 

a 
be, the: ost reliable the-most .:practical, and thie"8saest of all fco preser

1ost fruits, vegetables, and eats, includ8ngPoutry andfish, can be 

also be camed' The quklity of the ca=Gdsuitably Canned. Miny juices can 

'iV
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pioducts which my be expected from the various foods is indicated in Table 

In the appendix of this smuel. 

The life of cmnned foods varies greatly foe different foods and for 

However, in general, it is reasonable todifferent storeg%temperatures. 


assue- that most canned foods can be stored for two years.
 

Tpes of Plants: This manual includes a discussion of three types of plants. 

The actual size of these plants is more or less arbitrary. The important 

in the equipment which is used.difference n the plants is 

only the most elementary utensils.The smallest plant, Plant A, includes 

It is unlikely that a plant of this size or type could be a practical 
commer-

However, it may be practical to establish-,"cial plant under any conditions. 


to

such a plant for cooperative use. If so, every effort should be made 

such of the equipment as possible from locally available. ' Improvise as 

supplies. 

While Plant B is an intermediate size plant it utilizes commercial equip

efficient operation by just : 
ment and can be expanded into a larger and more 

increasing the size of the building and the quantity of equipment without-


Centralized
taking a loss on replacement of small inefficient equipment. 


steam-generating equipment is recomnded for this plant.
 

in that it is larger' andPlant C is very similar to Plant B, but differs 

greater capacity per man hour because of the labor savingdevices thathas a 


have been incorporated into its desin.
 

The outline of these plants should be sufficient to allow
Plant Plannina: 


persons who are not familiar with canning plants, but who have experience
 

with other types of industrial facilities, to decide on the type of facilities 

which will best serve the needs of the coammity. Th desired capacity of 
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,the plant should be estimated. Theme calculations, similar to the eamples' 

given in Chapter 'j of this manual, should be used to deternine which of 

the three plant types would best serve the needs of the particular area 

being considered. 

If a plant of different capacity from those described in this manual 

is, to be built, great care should be exercised to.seeothat all the functions 

(e.g., 'preparing, cooking, sealing, etc.) have the .same capacity. In most 

cases the company from which the equipment is to be purchased will be in a 

position to advise in balancing the various functions. 

Containers: If the canning plant is to be established in an area where 

canning is not already practiced, there will'be considerable difficulty in 

obtaining suitable containers *The. availability .of containers, ,their cost; 

and type should be one of the first -considerations in establishing a canning 

glass jars must have very uniformplant. To be satisfactory for canning, 

top edges which make possible perfect seals. Uniform top edges are not 

ordinarily found on reasonably priced Jars except when they are made on 

precision equipment such as that used in mass production+of ,ery large.,!..i ++ 

quatties of jars. 

Tin cans also must be produced in large quantities in order to be ',:, 

economical. Neither preformed cans nor jars can be shipped for great, 

can be purchasedlin collapsed form
distances economically. However, cans 

and shipped at a reasonable cost; but even these cans must be purchased in 

minimum quantity of 100,000 of single size per order. If smaller quantities 

are ordered, they will not be manufactured until additional orders for the
 

same size are received. Thus, it seems especially desirable for several 

in an effort to Improve
to pool or combine their orderssmall canning plants 


this service.
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Before ay plaat is put into operation it isnecessary for it to 

have a well trained supervisor. If a 	trained zupervisor is not available 

to an established plmt where the.it vill be necessary to send a pearon 

It is even more desirable to can receive firsthand experience.
person 

trained in food technology. One possibilityhave a supervisor who Is 

which deserves careful consideration is for several plants to 
cooperate 

It may proveby having their future supervisors trained together. 


practical to have a special course also for the benefit of the train ig'
 

or area to be;:served.,the country
group., If so, the courie ,maybe taught in 

r-	 ,
 



CHAPTER ONE 

icmoIOLOGy OF CANm r0 DS 

The primery goal Ia caniLag foodstuffs to to preserve it In edible, 

wholesome and nutritious condition and thereby prevent spoilage. Since 

production to seassmal, canning provides a way to conserve the oversupply 

of fresk produce at Its season of maturity for consumption during the re

mainder of the year. Emever. it Is also necessary that the canned product 

be attractive, palatable, wholesome, and nutritious. Occationally in 

commercial canning plants, and all too frequently in home operations,aone 

or ore of these objectives ts not attained. When one or more of these 

objectives Is not it wasted,unnecessarily;'-anid t orattined, .food illness 

death m-ay result If spoiled food it eaten. It Is therefore of the utmost, 

Wmortance that each of these gjoals be kept. In mind' in Pprng a, canning 

plant. 

Food Spoilage: Everyoe isfmiliar with the', fact that foc d which, I 

perfectly tasty amd nutritiousone y,'t ileft"to sit-,ati om'teperature 

for several days will no'longer, be e'dible,' much les's tasty, and, nutritious.e 

Nbe2 this occurs, e o,r ail three of the followLng things has happened: 

(1) Suck spoilage may have been caused by enzymes. Enzymesare 

complex cbemlcal (proteimaceous) substances that are produced In both 

animal and plant cellou Foods are, of course, composed of such cells, 

whlch undergo chengee due to chemical reactions; and these reactions may 

be caused or accelerated by enzyme without the enzymes themselves under. 

going any marked destruction In the process. Such enzyme activity is, 

especially likely In the presence of oxygen (air). and occurs rapidly even !, 

at room emperatures. Some of these enzymes are responsible for the 



necessary ripeni.u, of the food; but that r:ipening must be stopped at a' part

icular point, calld' the peA of ripsnes. for the food to be most nutritive 

iand tasty.. "reh'euet corn is a good examle cf a food in which the 

to.ensymes naturally present in the food cause both flavor and nutrients 

This particulr 
deteriorate rapidly after the ripe corn has been picked. 

reaction can be slued by the coo.ing of ears of freshly harvested corn 

n cold water at 4.5 C (40 F) or less. Canned peaches which have become 

soft after several months' storage at a temperature of 32 C (90 F)are: 

typical of enzyme-caused changes in the physical properties of a canned 

have caused such chemicalproduct. Both corn and peaches in which enzymes 

changes are safe to eat, but they will be lacking, in desiraible flavor and 

texture and will probably have lost soe of its nutritional value.- : 

Vegetables harvested at their peak stage of ripeness or readiness to 

eat should be processed immediately or placed under refrigeration at 4.5.C 

(40 F) until they can be processed. Temperatures used in processing are 

usually sufficient to inactivate most enzymes that can cause deterioration":' 

of canned foods, but certain heat-resistant enzymes will'not.'be inactivated 

at normal processing temperatures. Some enzyme5 have been reported 'tO,'

survive tspertures as high as 190 C (375 F). Therefore, to help retard enzy-w 

uatic reactions, canned foods should have a vacuum of 15 inches of mercury+ 

or higher (sea chapter on operating and processing procedures) and should 

be stored at temperatums belo 27 C (80 F) if possible. Many properly 

caned foods stored at higher teperatures for a year or longer can be,'' 

expected to lose sows of their nutritive value, color,,flavorand texture 

because of ensyme activity. 



c 

Food spoilage caused by ensymes is not as dangerous to the person eating 

the food as is spoilage caused by asm microorganisms - that io, the food will 

spoilage is:not cause serious illness or death. The main concern in enzyme 

the lose of nutrients from the food, and the deterioration of some of its
 

desirable physical properties, such as color, texture, and flavor. 

(2) The second cause of food spoilage is due to oxidation. Oxidation
 

of foods occurs when foods, whieh are composed of complex organic chemical 

compounds -'some of which are relatively unstable - are exposed to oxygen,

as found in air, for long periods of time,'particularlyin: elevated temper

atureas, Foods containing lipids, such as oils and fats found in nuts and 

.meats, become oxidized in the presence of oxygenato.form compounds which 

cause these foods to becoue rancid. Carotenoids, such" as beta-carotene as 

found in many yellow fruits and vesgetables, are readily oxidised to form 

ounds that produce off-flavors and loverthe nutritional value Of these 

foods by reducing the vitamin A content. When levo-ascorbic acid, vitamin 

C, becomes oxidized to form levo-dehydroamcorbic acid in aqueous solution 

may undergo a further irreversible change toat pH levels above 4.0, it 

thus.reducing ,the"foods'
L-diketagulouio acid devoid of any vitamin C.activit 

nutritional values.
 

foods should be-kept -at a mininmuto
The oxidation of compounds in 

retain the nutritive value of foods, containing these compo'.nds 
t,at : a high 

'level...:Therefore, procedures for pro'cessing foods must be,followed closely 

to minimize these and other nutritional losses as Iwell as those of flavor 

and other physical propwtie . 

cause of food spoilage is the presence of microorganism8
(3)' The third 

A number of different kinds of living organisms, mostlyin or on the food. 

microscopic, normally live in or on many of the same foods 
that human beings 

eat. Other silarmicroorganisms are present in air or water or on the hands 



of the persons who have handled the food. Some of these organism are harm 

es, and sow are desirable - the yeast that makes bread rise, the mold th 

flavors cheese, the yeasts that ferment wine, for example. But many other i 

these organisa, when allowed to grow cn or in the food, are harmful, in th4 

by their growth they make the food either unpalatable to the taste or alter 

it so that it is no longer edible and may even be poisonous or deadly to th4 

person who eats it. 

Just as foods mt be protected from over-ripening and other enzymatic 

activity, if the foods are to be eaten weeks or months after harvest, so mW 

foods be protected from the growth of these potentially harmful organisms. 

Thus, anyone who wishes to preserve a food needs to be aware of the dif

ferent kinds of organisms that cause, different foods to spoil, and how, 

these organism may be prevented or inhibited from growing. Since differ

ent organism affect different foods, and affect foods in different ways, 

the food preserver must also understand something about the composition 

of the food itself, and how its composition affects the microorganisms 

that may be present in it. 

One of the first and most important factors that',canners must take--, 

:Into consi4mrstion is the hydrogen-ion concentration - of the:.-toracidity 

food that is to be canned. The hydrogen-ion concentrationis usually an 

effective measuremt of the acidity of'i food - the high'erthe concentra

tion of hydrogen-ions In the food, the higher the acidity. 'Hydrogen-ion 

concentration is measured by an nstrument called a pH eter. pH may be 

defined scientifically as the negative logarithm of-the effective hydrogen

ion concontratogu In grin equivalent per liter; in other words, the higher 

the pH number the lover the hydrogwno. concentration and the lower the. 
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..acidity Avp8i value expreises - the . .id ity or alkcalinity (nion-aidity) 6n 
sad* of .1 rm .-':represent~i ,neutra._ 

j
eale of value.from 0 to 14, with 7 the adiat .e.. etin neutra 

Alty, neither acid 'nor lkaliine. On this pH scale, numbers -lees than 7. 

indicate increasing acidity 'and numb '. than 7 nggreater indicate inckeas 

.alkai..• ty. A food'with i pH of 2 (41uegar) tould be higly acid; odne of 

p I75 would be mildly laln,like hominy) 

Most foods have a pH les than 7 butn*y approach ,the netrality 

point of 7._on th1e -O scale (de 7 iur1 ,pe5. Foods, fo'r'canning,,are,,., 

usualUy.i'suifi*d as either acid or0lowid o' food.:,wth a-pH value 

loe th#a 4.6. 'are coesidered. acid foods,: and thosie with,' a value: between 4.6' 

to7 are considered, low-acid foods.. 

-People reaposible for oparatAig ,afood proceolno plant, must know 

'the pH of the food. they' re 	processing because the, tewperature.,,and 'the 

time at which the food is proessed depend on the pHof te food, -One 

id of spoilage organis'm will develop. and grow only in acid. fods (pH less 

than '4.6) whle. another may 	 develop' and grow .,ll- only' in a loii-acid food; 

(pH above 46.Som spiag rganism can grwi.both acids and "low-acid. 

foods; however, somtimes their gowth ddpendi.alo on the tenperatur-or 

the sweetness or,saltiness as weli as on the aidity. .. 

T orgimim that..p...ervemad stored s b p o e.ted against 

are classified into three4groups 7.mol , yeasts, and bacteria. 

Molds: Iveaymis 	 on of bread or chbeese or Jam.thit hashas seem, the eurifac 
+ 

I' 	 • i .+: ' ; : ' 

been lft. iuevvred 'at.'roM 	tiuppr#,ture, a white, greenish , -orbrownishjt~z' 

7ese ths onfluffi,- oo growth* -elvhty.po are molds., o grow h Su*facs 

iof todd, tether thmin foods, because, they need air to? suroive 

6
 



ste=' leava p or.,chlorophy11; .-1Molds are plants, without roots, 

instead they consist of masses .of branching, itertvined :fi-mtps calld 

hyphae. Moldscan-grow by the chance transplantation of ;pie oE -uyce!itm 

(the nam -for the whole mats of hyha) onto 'a favorable- Sowth medium, 

such as a food. But Mld' mot often. 

reproduce1byvprs hfch my Ue either 

.. ..ettar ake l. Asexual spores",sprea4 

thiough the 'aik;.because they. are 'tiny and 

v:,:.Zery lighto., ..1herever these spores land 

" a. fayoroble -didiumthey can ptart a'
' . .. i." C", -',. ./ ", . :... ''\":~ . , : ,- / 

SPOR HEADS OV new plant. A'specil kind Of ,asexualspore 

PENICILLIUR HOLD, "e.ed a chlaydospore or resting cell can 
Figure 2 be ormad by ecies of ,ttds;he56 

-,be .... .. W spec. '., ?\ 

cel store up food, swel, and. form a thick wall that can: withstand qndit-ons 

wifaorable to the'1parent Mold or to normal spores, and can later, grog.1n:o a 

new*6mld plant.' Both sexual 'and asexual spores' are 'resistant to. drying, 'and 

:tus can germinate afterlong periods of resting or hibernation. 

Molds need certin environ''mintal. conditions, particularly air and moisture 

in order to grow., Temperature is also important In helping or inhibiting mold 

growth. Mos oldsgr normal, room 'temperature, 25--30 C.. wellat or, just above 

or 77-86 F.: -A few molds grow, at highar temperatures, and some grow at, 

temperatures at or even below freezig. Host molds are usually. killed by 

moist heat at 100 C (212 F)-- the boiling temperature of water at sea level. 

Because molds are aerobic - that is, they peed free oxygen as available in., 

air - they are more likely to grpw. on uncovered foods than on foods that are 

:sealed in an airtight container. Molds . grow in. both acid and non-acid, 

foods, but if conditions are favorable florall thareei-of the microorganims, 



1molds tond'to lose- out biase they' grow ftor sIOVly than do yeasts ,an
 

bacteria., War., huid climates are imor favorable for mold growth thin
 

are, cold or.d climates. 

a foodbcnnot be obierd by the/1east: Generally, the presence of'yeats In 
' -

'- "*x.++ '4 ;._ ,L +4: ,. 

.naked eye; yeasts sho their presence by causing changes in ithe fo6d ,the 

'broad rises, the fruit juice fermants,.. 

Like. olds, yeasts are plants vithout ieavvi, stem, chiorophyii "or, 

rots. They are usually single cell,c ,onsisting of a ceil vail" oa memlrane-(: " ' ' ) "
 

which'encloseis 'a c4toplaiu with a nucleus. 

"axid vaicus granules.," The l-e ..vaflis

~ prmeble4 tat Is itabsorbs. nutrients ( 

In slUtion for. example, the, sugar in 

4 frut u e escel may be.ro..d. , 
r
oval,:o ;ell i . Yeasts may reproduce 

by fission(cl division)',:by forming,* 

8UDOJR spores,' or:by.budding, which the mostV IACCMAROIC:S is 
CREV "AYEASTS' 

-.... :,, important: reproductive.method.for yeasts 

Figure 3 of importance'in food preservation. Yeasts 

may be. aerobic, growing as fil orcum on the surface of a liquid, :or anaerobic, 

growing without oxygen: within a liquid. Yeasts require*nitr e in some available 

form (hyd4olyzed proteins or peptone),, an energy food -like sugar, and' certain 

vitamins, minerals, and other grdVth factors., 

The growth of yeasts may be inhibited by temperaturew above.35 C:(95:F),
 

by too little acid, or by lack of vitamins and othe trovth factors, Yasts
 

are generally killed by Ioist.hIat of 82 C (180 7).
 

http:above.35


'lacteria:, Th 6o~st..tr ublesou and dangers,Of tb ffobd |pqipaie UCrQOIrl*Ilu 

,ae,,the bacteria. W1lds may be inhibited by a lack of O .'.naor O vat. 

-easts by .0. hih' 4eperature, but sompbiateria actually growbest undor",'< 

anaerobic conditions ,aAnd at temperaturts. above-S5C( (131 F). " 

. Like yeasts,. baelteria cannot.- be 8een. . inv • < or,On,.,d- • . + , . ith. ' the- ak, ++.t.. eye;+. 
+ . . -' , . . . -, , X. -i +. + 

+ * 

'rpresencecap. be determined by oboezT te.+ tt, of , , 
of F-jiquid, . 

ofac,or-ilm or discolor io . of,thoe 
a, our. taste, a se e . 

!cloudiness or seoment virgin a liqu4d But the tdaero,1 of 141 oQd'
 
bacteria, . cannot be ited h-eio-ter Obvio "
 

warning of its pres, ojn a iHove Ake u and:ce.d food.l bacteria,. ,yeasts 

molds,.""are desitabla'or usefi4u 'in'theproduction and preparation of certain 

"foods. For examlei buter lk o t cream, cheese, and 

•.,7cream .heese are made by. tt action Of.certainJ bacteria "SOto OCWL, 

.e silk aW$. ch eoese and get theci'argictp,r-isti'c ,taste
 

andatextdire ,by. a Sim, bacte.ial ..,fierintation'. '.
 
. . 

a - , a ,•. , . 
a.,... . .. I ,. 

Bacteria also: are. plants, h stems 'roots*9 branehos, or,
 
.1&e~aves+ i~i~; +b~cte++ums a singleg E Most. bacter a mst 'asorb all th'
 

, , .. + : -a . . * ,a , + ' 
: + ; e~sary,.fora, .. . . " 'theirgrowth,1 . , " a" ... ,ri"ent~s' '" ) , . ' / + , either. ' as ray materials like amonia 

or organic,acids :.from which the+cells manufacture-the protein or earboijdraite 

ne or--s m complee cbpoundo .li mino acids. Some guoups, of 
'oreed olex ,aeaa 

--,.or ;al f' i. the materialsnoeded for grof ,,wthw.iv,..oomZ 
• : , ' /"bacteria canjsyizthe s e 

, i : . . . , , " , 
' . I " a' a., +a : , .: .. 

othra kinds 1of bacteria-requ re an outside source of ,one, or more spec. 

develop. d "dL 
a sose, baeteir".1 

6ompomundin order ? live 

Som gaere,, actwiazakL~6andCLO.CPi~UWE proUc~a:_ppieo llbi 



.i ,)d •por .cl wal ahd -can, res , a 'sort of 

hibeati ra da &I e.erod of..." 

! Such,sprs-.¢ , '..bthakm " 

cmdl tiui the norimul±I.~Aaifhill 

bacter1a c-:4 lVhm &pdit.4,11 

i 'thi "start 
/ ~STRtOTOCCC > 

becom favorbla,' ,,pores 

Offt a ow., aceiml y, -Olo 
Fgure' 4, 

BactAria:.because .'of thieir div sity, are 

.- Ip ' ;. aev .adifferent 'ways. One methd' 
.i oidal iby",shap' indril 

- .g . o.0r rod-.. orspiral. 

,'The scite'ntiic of ',bkcteriaae,iaimes elated to' 

%theso thre, .shpes: ,spheroidal bater-4:ein,.the
CHAINS OF "RODS'. 

.......0rod-likobacteria

ac.:tu (i..5o, and apir l .bacter.a:

t.e Familiar Ce.l ,D. ' 

bacteria Include the &tttoo6 au~d 

., t o.od.., which re.not Of.great-\ 

lportamce in food maing o9prtia, .b

1ame of thei ,-i.' reaisteuce to hat SPIRO ETES 

Xisure 6. 

/0: 



.. 1...Stphyto 

org~i~ produce an ente'rotogn that can,

cause' food poisoning in: such food. a 

Sotato Salad or'.cream pies' ' st o..

the :bacteria that cause canned foods to 
.U It. . .- grou.p 

group., SPORaNG"ROmSspoil belong to:-....the'- "&.... ' ;- ' :, SPORING RODS 

"'I' -. Figure 7' 

Temperature Requirements: An'iiporte:at method,"of ,classification of bacteria.. 

for persons- concerned with; food prenservation isbased on temperdture require

ments or,preferences.' Each.bacter'tkl'species .has..
an opium temperature, that
 

temperatiue at which it reproduces mos rapidly, and a 'tempe.rature range, that 

8see of temperaturesbetween a minimum, d WAximum in vhich it can grow 
C"(.32 F):at ,r in om',:,0

normally. Bacteria which can grow well, at eetures ranging from0 ( 

to 4 C (40 F) - refrigerator teperatur - ae cled crophiles or cold-' 

resistant bacteria. Wh le this group Ibacteriaia.-these lwer,of gv'w well 

teuperitures 0theiro uma :temperature approaches s aLmUch. warmer range of 15.5'C 

a.
(60 F) Ato38 C (100 F). sophiles are'. bacteria that grow ell in temperature 

rae1 C '(60 F) to 50 ind. Pmum,-temperature between 20 andC (122F), have -an 

45 C (68 and:, 1!3 F)' Those bacteria'that:hve.ean optimum growth temperature of 

55 C (i31,F) or 'higher are classified As:themophiles heat-resistant organisms. 

Only.two,classes of bacteriai,''iesophidlesnd 'ermophilea, are of importance 

to food canning., Meophilic bacteria spores-ae destroyed at temperatures and 

times employed in thermally processing foods to make them comnercially.sterile. 

Tharmophili bacteria spores are nor generally destroyed at these temperatures 

avid times because of their high resistance .to heat. If-foods were processed at 

tg\%peratures and times sufficient to destr'oy thermophilic organisms, the
 

palatability and nutritional value of the canned product would be subr tantially
 

•educed. To control thermophiles with u.nimu- damage to palatability and
 



mntritional value, casned proceaed food uset be cooled to a temper.- ire of 

38 C (100 1) mmdiately after*hat processing, -nd must be stored at 

taeraturen lwt then 40.5C (105 1). Thermophilic bacteria do not produce 

a toxin that wLll cause food poisolang, but as do produce an acid that causes., 

of-flavors In the food and thus cause food spoilage. 

Orm ,sWjreMn Another classification of bacteria of importance to 

food camers to based as oxygen requirements. Anaerobic bacteria cannot 

develop in the presaece of oxygen (air),*aerobic bacteria require moliecular 

oxygen (air) in order to grow; facultative bacteria can grow with or without. 

the presence of oxygean; and micro-asrophilic bacteria grow in an oxygen ten

sion less than that in air.
 

Therefore, simply sealing up a can or jar does not guarantee that the. 

food iaside will be safe from all bacteria - those that are able to grow 

without oxygen will still be able to develop. In fact, some of the most 

dangerous, like Ctoatkidiw botmuum, cannot grow under any other condition,' 

Also, spores of the spore-forming bacteria can withstand conditions unfavorable

to other cells and may survive when the other cells are all destroyed.
 

The numrous other ways in which bacteria are classified will not be 

discussed here, but certain characteristics of bacteria that effect food can

ning procedures will be nencioned when those procedures are discussed later. 

/£a
 



:.CHAPTER TWO 

PRINCIPLS OF. FOOD PRESUVATION 

Tepurpose of preserviationof ;food, by-'canning or any,, other mnethod, 

i to'dielay the deco ositIoin.ofthe food (1) by its own natural'enzymes,

as fruitsmay ripn. ntl they rot, even if no spoilag orgnismsare 

present, and mata gradually 4t theselves if kept too long uncooked,' 

or .unfrozmn - or (2)-by the icroorganism which may developo in.or.on':the 

foo,' as yests6i6dolor may and ferment a fruit juice. 

Basicaly, there .are,only twbo methods of'keeping microorganisms' from" 

.0poiling ffood: iona io to prevent the 'k~croorganisms from getting in -or., 

on the food, or to reimove those-that are. already'there. -The other tne'd~oOd 

is to destroy the lcoorganisms or .to inhibit their gibwth. To k.t or 

-thoy a microorganim, which cannot b 74 n, means to prevent it from 

reproducing even when growth' conditi.s . favorable.for:,"that :organism are 

STo'accomplish the first prevention-,methd, the food preserver takes 

'all. the sanitary precauti s possible, :as 'detailed in chapter 2 To' 

accomplish the second, while the food .preserver may try oeao more-of. the 

foq preservation mthoe given inm the introduction; he will find none 

_. . " , ,, 

,untl It Is eoimsrcially sterile. 
ofTo understand h canning is. aafest and f methodotreliablermingofor..
 

r
l'itrti crodmsri Asy eileo . lciot sot i a Ut:e hay 

Ai particular$ grow and develop. TiFrmitq, the, more 'bacteria that'are present,' 
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Tha mre likely it Is that some will live and grow and .reproduce, .no matter 

how such.effort-is put into riemvlug or destroying them. Since a bacterial 

injeut on that will spoil a food requires a great many bacteria (perhaps 

millions or more), the fever to begin with, the fewer present at any' stage 

of: development. The number of microorganisms present is referred to ssthe, 

load and the quality of a food is often measured in terms of the load of 

bacteria in it. 

Allimicroorganisms have 4n optimiasveilias maiimm and minimum. 

temperatures for grovth. As with any other group of living cells,' some 

individual. in the group will have more resistance and some will have 

lea resistance to the same set of environmental conditions. 
The food. 

preserver must take measures that not only will kill the majority of 

icroorganisms but destroy or inhibit the development of even: the.:mostre

sistant Wf the spores or cells that are present. 

Mistio rganisms that have been grown in an unfavorable environment, one. 

in which the lag phase has been extended, have greater difficulty in :repro

ducing than do microorganisms coming from a more favorable enironm'ent. 

for the microorgai'is.:the, .the environmentthe more unfavorableTherefOre; 

better the chance to get a well-preserved, safe canned food.., 

One such. combination of unfavorable .factors of especial importance, to 

the food cannr is the relationship between temperature and time. As.the" 

temperatureis increased, generally, the amount of time at which the'food 

must be held at that temperature decreases. At 100 C (212 F) boiling. 

temperatureof water at sea level), for example, 
it may take 20 hoursto 

kill all spores of the tharmophilic flat sour bacteria - that is, the food 

must beiheld at boiling for 20 hours. Such treatment would, of course, not 

leave the 4ood palatable, or even recognizable! If the temperature can be 
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Increased to-130' C (266 1F), however, such spores could be destroyed .n 

only 3 minutes. It is not necessary to destroy all the thermophili 

organisms if the canned foods are stored at temperatures below 38 Cti(100 F). 

Factors Affectinx Heat Resistance 

Spores of most bacteria will be more or less resistiant toheat, dependin 

on a variety of other factors, including: 

1. Age: heat resistance of spores varies iththeirrVage. ery yOugn 

immature, spores may be less: resis tant than mature ones , : Generaliy speaking 

dried spores of some bacteria which are often found in the soil, etc, 
are more difficult to kill by heat than thosewhich are kept moist by:their 

environment., 

4 2. Composition of the 

10gro0th medium:" the presence 

o ...- -. o fat may increase heat 

tolerance because the fat in ef-: 

fect insulates the spore 

against heat, whereas-a lack 

of calcium, iron, or other 

nutrients may decrease heat. 

, Itolerance or resistance. Iore 

Teirstuir . I. salt mayj mean fever bacteria,, 

ErFECT'OIL 
: . 

IN roOD mls ON 
l~BAT ERIA 

HEAT RESISTANC.OF 
. b 

- .
4ut':the.effect.r 

. 
of salt depends 

Figure 8 A.id.soion the concentra'tion, the 

medium, and the kind of organisms. Increased suaartindstq~increase heat re

'sistance, as does increased protein. 

3. Growth temperature: bacteria grow iat temperatures much higher or lower:-. 

than the optimum for that species may havel,.less heat resistance than those 

grown at the optimum. 



Principles o Fooa iresarvaior 

4. Pysical nature of the 

Food: vhether the food consists 

of large or small particles in a 

liquid or gravy, or Is In the a 

form of a puree, may affect the 

heat resistance of the bacteria 

present. 

5. Recovery Medium: if the
 

medium invhich the bacteria are:
 

" 
Is nutritionally adequate or favor-	 110
 
T -eseturs C 

able, more bacteria are likely.to 
EFFECT ADDED SUGAR IN FOOD HAS ON HEAT 

survive the heat treatment. R T OE .. .RESISTANCE 	 OF BACTERIA
 

,!Figure 9
 

6. pH ffor spore-,
 

forming bacteria', a pH,near
 

neutral will cause the
 

100o 	 greatest heat resistance: 

because it is,a More favor

!able growthmmedium; in 

the lower. the pH 

the less the required heat

0time to destroythe bacteri 

7., Lethal agents: chen 

0.1cals, 	 such as sulfur'di-.
 

-~general, 

10 10 21oxide in fruit 	Juice, will 

Fhntti 	 significantly decrease the-
EFFECT PH OF FOOD HAS ON HEAT RESISTANCE 
_.OF BACTERIA heat resistance of micro-

Igure 10 	 organisms. Other inhibitor. 

http:likely.to
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agents, depending on the food, are spice oils, (utard, garlic, cinnamon, and 

extracts from edible plants). 

8. Antibiotics, particularly: nisiand subtilini while'heat resistance of, 

microorganisms sears to lessen when antibiotics..are addedg, the, eff etis v4riable 

Heat Penetration 

Anyone who has observed something being heated recognizes that the parts of 

the object being heated, that are closest to the source of heat will get hot soone 

than the part that' are farther away..I:in order to ensure that all the food in a, 
can has come to the proper temperature for the proper time, it is necessary to 

determine the point or place in the, can. which heats the slotest. When the food:' 

at-that. point reaches the desired temperature, then, measurement; of the t ime" 

needed, for the destruction of microorganisms can begin. 

,The point of slowest heating varies, dependingon the composition of the ..fod 

"If the food is a liquid, heat is transferrec by convection as the liquid .boils' 

' ' setting up currents within the container of food o . Inconduction, heat passts 

'from one molecule to' the next; this form-of heat transfer is characteristic of 

more solid pack foods To ueaaure the length of time for heat to reach, the point 
.Of slowest heating in a container offosecial equipment'is necessary. The 

t' dat for each:product, type, style and size of container is. then' used in 

CON VECTION OOCTN 

Figure 11 The Coldest Point of a Can-Heated by Convection Is Between theGin
metrical Center and the Bottom of the Can. The Coldest Point of a Can Heated iby:,., 
Conducoion Is the Geometrical Center of the Can. 

Figure 11 



Principles of Food Preservation, 

in calculating the processing :time and temperature.formulas by trained personnel 

Except for the very large canning companies$ most companies obtain this .t chnical 

.
It is essential ithat :such :information be

service from special laboratories. 

carefully followed, to ensure that foods are given-the' necessary heat treatment: 

to ensure a safe and wholesome product. 

For cans or jars heatin mainly, beconduction,; -that, coldes t point is at'the. 

can (see Figure .l); for convection heating, the coldest..
geometrical center of the 

point :is slightly below the geometricalcenter, or about 1/3 of the way from the 

cp areused to'determine:bottom of the can to the geometrical center. e 

such temperature gradients. 

A., number of factors affect the. time required to get: the"food, at this 

coldest point, up to the required temperature, 	including:
 

1. 	the material of which thecontainer ..is made -,:metal. cans.heat •faster- than 

glass jars. 

2 	 the ,sizeand shape of the container- large cans obviously heat. to. the 

tall thin cans or jars..geometric center more slowly than small.or 

.state of the food small pieces in:liquid " 3.the composition and physical 

corn or siices of peaches or pears will ,.heat moresuch as.peas or whole grain 

quickly-because the'basic heating mechanism is'convectionand because* the. 

'maller pieces heat through more quickly than do large pieces; pieces that 

. cook soft or mushy, like pupkin or creamed corn,' will heat more slowly be-, 

cause the heat movement is,. mostly by. conduction; and pieces that ,aYeA ,.as 

. asparagus'layer. vertically and so interferes with convection currents. 
'
4 	 inierature othe food fd "which goes into the can at alhigher 

more 	quickly thanto the lethal temperature .for'bacteria:Gmperature rises 

!ood which goes into the can cool.
 

5... rotation or agitation- if the food is fluid, heat penetration is speeded
 

by agitation or rotation of the cans, and much movement is helpful in
 

or -tomatoes.
processing foods that layer, like peach halves 



Prinlotaei| of:.., Food Pteservatino 

-Noerg agitation""d a.". 	 ; to some foods auc 4 

Th& emoval of .et Or, colig, e place by the aameprincipes 

as hat penetrati9u;:, but in ... e , of couse;Rapid Co01in of cans 

' is "necessar q not' over that thermotiqenaure, that.th.e 'food is .cookead 

4 1 
, )ctepiagi2) GLass jaFp must.:philic. Ao., not begin to grow (seepa 


bescOoled~more slowly thanmetal cans.,but should;be cooled as. rapi ly
 

as 	 15sa fe. 

A variety of methods,and processes have been.developed-for deter-'
 

mlning the! thermal process requirements for a particular f:ood, in a 

particular medium.. The, entire period during which the temperature:,..of 

the: food' is rising .'above the maximum temperature for. growth for the . 

spore fomuin$ organisms (say, approximately 200 F) andhe,entire period 

.duriss'which the food is cooling from.its maximum temperature back down 

tio 200.F is the. lethal time' for that .organism.-." 

".These methods include inoculation and trial process methods; graph

ica, formula 'and nomogram methods of matheatical .calculation; and,' 

never methods:wihich take into account the total number of bacteria-in the
a1::,bd" " 

a ety marin must beincorporated,toAllow 

Wholedo 	 aa,:'n et 

wole can. Inallo e metho 	 .. ..' •....e. 	 ' he tn-o 
for 	aposb soer heating orcoling t an expected.
 

The temperature and time d pprocess
chosen f ni earticula'o 

depends notonlyont f but alsoonthe degree ofsterility of the 

food before ' th .mediumin which it is preserved, how.peparation kind of 

:where it is to be stored, the kinds of'|icroorganisms, likely to be. involved, etc.'t 

Stoizeti .'... 

There are three basic methods for. the heat treatmenti',of £foods,, bsed::se 
kills!. , i IAdi.'tio. ...oShhihe te mpttainedin tandi.h h prcocess. i ;'Pa~'rZtin!"_; 	he hihat iemperators 

- .. 	 I .. ' .. , .. . .. . , . . . :i .: 



and yeasts but not alll'of. the .mlcroorganlsmsvegetable cells, t bacrer:a, o"Ids 
". , ;: ' ;". ' . '. 1 , 

... 

preseut, as It involves, thIeuse of temperatures-less than.0O C (212 F)' 

level. Such heat treatment may be byboiling temperature of water at sea 

electricity, isuSed Whensteam, hot water, dry het (as is an oven), or 

boiling of the food vould harm is .quality ;(milk); ,hen :other;.pteservative 

sethods are' to fIllov a chillinig milk -or-fermenting of fI uit juices, or:,cheeses. 

When', mophilic (pathog ic)' rathe.r, than theruophilicbacteria: are-the:or 

problem. -

Atoisiheridclhermal Processing 

Heating at about 100..'C(212 F) boiiing) is .a heat treatment safe for. 

processing acid foodsi having a 'pHvaluebel'ow 4.6 such as, sauerkraut, or,acid 

fruits .or. pickl; such a"temperature may be attained 'by boiling the Yfood. 

and then packing into. heated: ontainers which receive no other. treatment. 

Or the can or j m.ay be immersed in boiling water for a period of time or 

(rarely in home can.nig). exposed,, to steam. 

Pressure Therma Process ma 

F) isusually accompished in. a ateam pressureHeating 6cVe 100 C (212 

cookeri or ria or ., :' r' 


of anything enclocoe,.As pressure.increases, 'temperature 


the. cooker increas'es - this is :,the essential-meanin' of.' canin. The food
 

the' cans -,in-the cooker, is held,at a particular temrature-presure com

bination for a i particular time, which has. been 'calculated, on the basis of' the 

kind. offood the size -and,kin4 of can, the sealevel, the/ spoilage organisms
 
food, and
to be guarded.agalnst, the storage' and ultimate use of',thecanned 

be• themally"s p dunder 

under: 
so on. A f "- " " :"" : , ' -. A." '. . ? ' '? " " ".. 

prerosursed
" :80 ... vv 4One.:" 0
 

op~ur.. 



SCHAPTER.TRKES 

SOURES OF CONTAMINATION, 

There, ar any: natural and unavodidale: sources, of 'do contamination 

whiA are":pm where, t.he. foods 'are'.grown or.:are' a,.part a:the pr-cebs.of 
harveetb.th Theperson who wishes' to preserve the food in its 

-best quallty must see to. it Ithat" the: effects' of themenati. sources of 

contsmnation are minimized and -that sood sanitation 'practies, aje. di-1'

eintUy exercisod. 

Contamination br Natural Sources" 

- (1)" The most important.inaturai .Ircl :f contaminat. oh is "i the soil 

In which the food has Srfv: or on which , the 'animal has l ived - ,Both great 

variety, asd greatuber* ofuic.oorsnisms are found. ift fertilesoils,.in 

'the dust blows,up from the soil, ::and in water which has flowed over such.. 

oil on it's way to a *iver. or,.lak.. MicroorganLsms from 'soIl are generally 

foumd in great auubers on the skin ,or outsr .coverin' of the planti: while 

the inner body tissues are Senerally. quite fre .of microorganisms utl4e., 

thpre hbs been insect, bird, .orother rdamage The . surface skin of a tomator 
... " - . ° , ' . ." * - .' . ., -..i : . 

:for example,1 may havr, several-.tliousands. of, microorganisms per 3quare, centl-

meter, and a e outer two 'million-rnicro-cibbegs - leaVes may,have. one. to 

organi@ms per: gram. Foods for.-canning.must be carefully waf ed in cLean -water 

before -the ::skin is' removed 'so' ,that the ,proper .heat. proces can be. accomplished,,! 
. ; . . , - . - - . I . . '-.. 

Other: possible causeiof contanation gow .in.foodhsoil'are the,* 

pest:icidea.herbicides, fertilizers, *find otbnr products which may hivji, been 

used oa oi around tMe plant while t. was growinS. 

-. Perhapith mo t dangeroui of all foodspoilage m crorganism, Clos tr 

:Aim botil/ium is prest In meany Oilsland is, found on foods grown inon

acid 'eible 'If ates.on fresh vegetables; this .bcterium does. not harmi.childrei 

http:fertilesoils,.in
http:harveetb.th
http:pr-cebs.of


:iurces of, C+ontam~sna~.On'

andaute, but: if millions tofspores are allowed to. remai nnhe ood that 
dand thefood is Improperly heat 'processed, they may not all be.,te 


det! and may live to.grov a'j evilop,poison toxin in the canned f~od."Otroyed 

Careful washing of raw foods in clean water, and protectio from soil dust,', 

are the. first requirementsin protecting the canned food "fromC. botulinum'.. 

spores.,
 
(2) Air is:a secoid. major source of contamination of foods,' athough 

'ardoes not eOnta i any mroorganisms of its. owa - that is, a".l the"3icrO
organisms in::air' have come thee a cidentally, .on a droplet o 'wate' t a 

graino 'dust, and 't.they ::do not grow while they are"uspended in air.' Coug'h

vao d msito,
ion seezing, talking, sportalating od secatr1,wtrs~s ~n
 

or duats used' aroundfoods are, all'vectors, for 'getting icroorganisms in-

air, where. they may then fall into or on the. food and begiu to cause-spoil.:ae.. : 

In a canning plant air .can be purified by, passing it through alfilter. ., 

v 3) ;.:ater is .another-i .' ': '::: :'. on "o ' :. .POXt1 .' t ' , ".. aJo source o£ c n mi a o ds ;,",'. t(3. s anthrmajor'srce of contamination of- fods,'atr 


because water,:'iv use4 n so many.ways.'In. the, preparation and .processing of 
the foods, including washinj'the food, coking it, cleaning utensilsKcoo. 

ing.the cant after processing, orfwashing the hands: of food handlers., ter

t in many ways: bymicroorganisms pipked up from s 

as los over:the sol on its waytO thei o-i-viq.by microorgans.iss 

introduced by animals (including man) which use the, water:.fo.a~hings sewage 

treatment, laundering, ,leaning, swimig, by the ,'fisand other! animal's and

: I nt, 'hiiF ater., An abundant, isupply o, war 'which' .s safe ' 

ngfoods 

Food becomes containated: mos t frequently -through.man activities . 

Use of untreated wage fs--ertili, or use of 'aterwaysto:carry"aVay. 

foi-rlhking is.an essential; requirement for fpreparfor caxning. 

http:o-i-viq.by
http:C+ontam~sna~.On


Contf2am
Souilrces ."of -. plt 

tr activit es.Aihich use:water to, cool .rcleanuntreated'sewage, orn 

the factoy"ary e perhaps the .reatest •sourceof, contamination of both, soi. 

and, water,; As tlat contamination 'affects food. 
'() Animals mcause through themany kind. of, contam.nation directly, 

'theii .haft, .Iioves ,o.skins,.,,, jh. and-the.i, icrooroanlsu"'that may be- in 
dU ,otm

AA coatins' that- o~nta isuceoiies":ifoods have. s i~~~natural slime 

inatio.andspoilage.' The'major causeof anmal contaminaion of foods, 

hoever, is from their body wastes, hich may , heavily'contaminated' with,, 

colifor1.and other bacteria '(which are necessary tfi thehealth Qf .the.livei 

anial,but- cuse trduble:in: ater,. or*soi) or. with parasites. Animals m y, 

damasge, - bites whichalso cause* contamination of-'food, because of mechanical , N. , ,' a5:i ... I"- ' ,i - " 

cause;-breaks in the skin and all'ow.-croorganimis -to enter and grow,.
 
, ' , "' , .-''a,. '.P..S .. 

Contanination Durin'g -Handling and Troceskng. 

Pood'.may. become contaminated from natural sources before or, during 

harviest,+ or contamination, may occur -during, the handling andI proces'sin'g, .qf

come from eq itpment -whichthe', food. This dditidnilcontanji'ation may 


coe,,ncotct .it t-efo'>m who hand

comi.."contact' With the food,.fr( ackagingl and from people 

the-food or equipment.. 
(1) Foods which ..have been harvested t -their,peak of'readiness or 

. " ". " -' " . 
/ . . . ,. "" - . : '. " 

eatixng or presering may,:nevertheles6, arrive at the canning,Plant in,,a 

-'a~ 9, 

..less' than.perfect 'state:-hving been conitiminated with spo.lage organisms' 
A're'ii'ihIft 

If the crates in which oranges or, tomatoesare packed are den,,route 

or !oldy".or instance-or contain spotS of dried.jue from the last ise, 

... .. Or fruits..
ruL-a;to-5ecome.. contaminated.. ,,. :eas_ for'r.. "freakt'i t will :be.ery easyy, : ....



qource.oxr., upnramnar3on 

Auith iroken skts or ,,bruaed 0r spoiled: spots orworm holes my cont 4nate 

perfect fresh'fruits with which they have a npacked. Obviously, fish,or 

niml meats that hive been propely with all visceraremoved,1cleaned 


potential.spoilage',organisms right wth them. Food.that
 

bfi:onp~e,.carryprte es 

are' nOt kept;-cool'.41lle being traqsported',or stored before carming are:,mori 
ation aswell s ir ganisms)ikely t: develop spOi~ge (from enzyme 

than aie pr,operly chilled 'foods. 

'(2) tiLes obvious but very important.potenfial soirce3 -of 'contamination 

in canned or preserved foods are the: other Lngredien tha may- be added. 

' SuaS,estarches, milk powders, an4"spices, in particular,,may contain
 

.spores:of thermophilic bacteria that 'c'ancontaminate foods, which'ia:e in
 

themselves perfectly safe or.pure. Therefore, not Only the food to be 

pr*ser'ved.but also theiiother! ngredient. added to make the food more tasty,
 

more edible, or more capable': of b'eing preserved-- the sugar,in'Jelly, the 

dill.seeds in pickles,- the salt in,tomatoes - must be handled with the same 

care as is given to the fresh food. 

(3) The containers: in vhilch foods or added 'ingredients are stored, 
waeaed, cooked, and preserved, and the utensils which'are used to- dle or 

stir the foods, must be kept clean and- sanitary, f n t. oqta ners
 

and otherutensils should be cleaned thoroughly after 'each, use, -be ore a 'new 

batch of food is.added. Detailed' directions are given 'later- in'.this book. 

1t is specially imprtant to be sure that, after canning foods c~ntain

fae soup," 

thorou4h1y cleaned so that there/ia no *esidue "ff'.:.to. coitamina'the next 

batch or cauxe' an offb taste. bIt 'a been: aw.thatae materlala l:ik'eproteins 

•nz t -a beef stew' or: vegetable all utensalu are careuy a 

":.and fats teAd to protect microorganisms.against '.l~at.

http:ff'.:.to
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(4) Workers who handle the .oods must be clean and healthy - many foods 

can'be contaminated by viruses or spores emitted by vorkers who cough, sneeze, 

,or '.touchfoods or utensils yith hands that have not been vashed or that have
 

boils or sores on the. Canning plant supervisors must provide sanitary
 

facilities that are regularly cleaned, and must see that workers in-the plant
 

maintain personal cleanliness and hygiene. Suggestions for training workersv
 

in hygienic habits and for maintaining a sa itary plant are given in subee

..
quent:,chapters.
 

AS
 



CHAPTER FOUR
 

SPOILAGE Of CAMNMD FOODS 

all the basic rules for sanitation
Eves though the cannery follous 

and heat procassing, it is always possible that some of its canned products 

to runadvisable, therefore,
wil. be defective or even spoiled. It is 

periodic checks on the canned products to ensure 
the safety and quality of the
 

The sooner the defect or spoilage is found,
canned foods being produced. 


the sooner the problem can be corrected and the 
fewer the canned foods thii
 

viii suffer the me daamage. 

There are only two basic causes of microbial spoilage 
in canned foods: 

However simple
underprocessig evA recontamination through leaking seams. 


at first thought, to correct such clear problems, these 
problems


it may seem, 

are actually quite a bit more complicated and perhaps cannot be solved simply 

For one thing, what causes a seam by longer processing or tighter-made seams. 


to fail in a can holding one kind of food may not cause 
any problem with a
 

different food, with a different kind of can for the same 
kind of foodi or
 

under different storage, handling, or processing conditions. 
And, as we have
 

seen earlier in this book, the kind of bacterial spoilage 
that can l.ippen to a food
 

salt,
depends on a number of variables - its acidity; presence or absence of sugar, 

or fats; available moisture; temperature of processing 
or of storage; amount of
 

Therefore, pinning

contamination in the raw food or in other ingredients. 


down the specific cause of a specific spoilage event say 
be difficult, but it
 

Is essential neverthaless if the problem causing the spoilage 
is to be corrected. 

Usually it Is possible to tell that a can is spoiled or dauaged merely 

at it. hat is, somA kinds of spoilage may cause a change in the 
by looking 


are specific and cbaractecistic, they
 
can appoaace sad because those changes 


that is, they are
 
bays been eves wm . A normal can has 1WtC ends; 
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perpendicular to the aides of' tho'aai: or' even alLghtly indented (concave). 

If, when -you. increae: the*tenperattii bf, tha' can or strike the side of the 

can sharply, one of .the ends bulgie (Iiecoma .convex) the can I called a 

flipger . If the' conv'ex d is pushedin, tj" op'p6ite end may bulge, If 

both ends are.bu (cnex the coan I,:-a 'aringer if one end will stay. 

concave when pushed in. When both ods Arje .bulged' and can be dented'.but 

cannot be forced into the normal popltin, .e.can is sufferent from soft
/ " .-<,JA .. . . !. - - - , 

well. When the bulges cannot be dented, by*hand pressure, the can is' in 

the hard sIell stage. By this-poin' iit the development of spoilage. the seams 

of the can my be shoving' somie buic 1 ior distortion. If .the pressure inoide 

the can continues to build, thkjc anmay burst at aseam,.usually the side scm.
 

' can with a tiny break, usually i4n ias eam, "that.allows air or other gases to., 

move in and out is termed a.brieather.- Any can.,thatexhibitia, these 'conditions 

is of course, assumed to c6ntain sploled. food, -IthIat is,a food that is not 
safe to sat, even :though" it,'ispossible that Iuci spoilage has not occurred. 

When.rust or discoloration appeareson..the, can"label or on the-exposed metal 

of the can, spoilage of the. contents has not necessarily happened;.: the rust 

or 4 iscoloration may have been caused_ by Slue on the: label or moisture :during 

the storage and cooling of the can. Ioey ss should beclos I xmned 

for posible interior damage. 

Not all spoilage of canned foods, causes the, releasw"a'of aesand the subsequent 

buildup of pressure that cause-the bulgei. Frequently there. ino aipparant amage; 

that is, the can looks oA and such spoilage. must be determined by other means -

eight and odor. 

Workers in the cannery should,understand the various ways in which 

canned food may become spoiled, so that they can constantly be aware of the 



SpoIlage of Canned.i&7oOd 

effect of their work and sanitary habits on the, safety o'the product. 

(1)1! Canned' food may become apoiled through.the-.tl and development. 

of microorganisma in the food'that:AVe somehow sv itehet treatment, 

numberi large enough to start a rwth. cycle.. RIow'coul, .thiey'have: survivedi? 

For one reason or another, the can miay have been underprocessed -- that is- it, 

did not receive sufficient heat-for*. asufficient tim'e.% Underprocessing may
 

occur when the retort is.not properly vented or the containers 'improperly 

stacked in the retort crate o that thersaturdtedvsteamddes not completely
 

.urround each container. The retort itself may. be4roorl d4esigned or. not'. 

operatitng:correctly or the pressure-temperature gauges.may be faulty, .or

there may betless acid in: a particular batch of food thanxpected so that, 

the standard heat treatment is not.effective. For p! inrecent 

years in the United States, new strains of tomatoes have:,been developed-that 

are less acid than the older-strains. They require ieat pr"oessing for. a 

longertime or at a higher temperature or pressure if :'they 1are to .be safe -

the old recipe will no longer suffice! 

F6odsmay-lalso be underprocessed ."-that 1s, the A:crqorganisms capable 

of 'causing spoilage have not .'all been'destroyed: - because. the food has' been 

contaminated during the processing itself by a buildup of .the icroorganisms 

in the equipment. If the equipment was poorly cleaned'rand a few.microorganisms 

were left in it overnight,- :timeBuff icient, for a healthy stkrt on the growth 

cycle, the first cans processed ,:In the beginning shift the next day would 

be-badly infected. If the buildup,of microorganisms ocdrs during the day's 

processing, those cans processed at the end of the shift, 9 pst before cleaning 

of the equipment, would be moat heavily infected. If the marking and labelling 

of the cans has recorded such facts, then it will be somphat, easier to,,. 

determine the source of contamination.
 

http:through.the-.tl


Spoilage of Canned Foods'.
 

The kind of spoilage caused by underprocessing is generally the 

'fault'of 'only ospci.omcrrgim;f the food is 'a low o 

medium acid, probibly a spore forming bacteria; if the'..food iacid., 

possibly a.yeaat-ormiold,-_or'a non-sporing aeciea: of' bacteria', or,' 

even' a ,apore-foraidn bacter-ia that ia addtaie (can endure. acid 

conditions).:"
 
(2)' A second kind Of microbia spoilage is caused by inade"ute 

cooling .Because aifood may be rendered unpalatableif it- receives" 

too much heat for too long,a tme, the', canner cannot aiwayi destroy 
every single.spore of the thermophiic bacteriathat may bi present. 

Instead, he must rely.on idetroying most :of the.spores, and count on
 
keepi~ng any that may survive the heat treatmentfrom multiplying by 

quickly cooling the,.can.:toabout 38:C (100 F)- a temperature at
 

which'the thermophils are unlikely to develop.. Such- cans must'u,:also 

be stored in sall units in a well-ventilated'areato allow.further 

cooling! and drying. 

(3) icrobes"mayenterthefood after It has been heat processed,:, 

f there is even-a tiny break in a seam. In fact such spoilage has been 

,the greatest ecoinomic loss in many plants. Microorganisms,enter through 

breaks in the can seams most often"during the"water-bath cooling " thus, 

it" ii essential Lodrinkthat the water-,used. for the cooling bath be 'safe It 

(potable) so that as few microorganisms as possible are available to enter 

the cans. Breaks In the can seams may, of course, be caused by rough, 

handling, either in the retort or later,''and if the, still-et cans are., 

touched by this hands of work rap microorganisms on the-skin mayenter. 

suich breakes 



Spoilage,'of.Canned Foods 

(4). When soma of the' ingredients, in a can are precooked, such,. 

aa, the'.ieat for, atew'. And such. precbok4 . foods ,re allowed to stand for 

period of time before being comhined witth other ingredients and heat 

processed; icrooranisma in the*precooked food may hiave ample. time( and 

favorbie conditlons for' development-, 'Precooked ingredients, therefore, 

should be chilled unWl.- ready to be added to 'the cans;,for. exhausting and. 

hilit processing, or, should be used (canned) immediatelyi after being cooked. 

Some :chemical spoilage-may not actually. harm, the !food* The food,may 

become discolored because .of a reaction with the material of the can, or 

develop an off-flavor or off-odor, or the :'interior of the can itself may become 

discolored. Such:problems are termed hydrogen swell because of therelease 

of hydrogen 'gas when the acid of the,food reacts with the iron of' the "can, 

and foods so affected should be suspectedof- spoilage. 

Another kind of spoilage is caused by physical damage to the cans, and 

maynot necessarily •affect-the food within.Again, however, foods in such 

cans are suspect. When.the.. steam pressure in the retortis reducedtoorapidly 

after the .co pletion of the heat: treatment the can may swell or bucklebecause' 

of.its internal pressure*. LThe can may swell,becauseof under-exhaustion; that, 
is becauseall1the air and other, gases in the fod were not removed.(exhausted) 

before the,can was sealed." The high temperature during processing causes 

.the gases left, in the food to expand and bulge the can. A-'*third phyqicaL.cause 

as the food's temperature increasesof swells or peaks is simple over-filling; 

the food expands, building-up pressure ,against the sides and ends of the can. 

Paneling ma cur secially with large canso whena a h vacuum has 



Spoilage of Canned Food *, 

Deen creates' 1 cn*,.contaxnera durizg exnauatixng and/or. sealing under vacuum 

or stabtoshr.tus causing the atioaj~heric presr o reLhaides

en. cotainer,hi,
of the:'containera.invard. 'ThIi"ea di.ff:Lculty, can occur 

are 6ooled under.: too Ih h air,. steam or water'presaiure, 

i 'anot itStack burning is,ia o . f oru of food' spoilage occurs whentcans. 

of food'iare placed :in hippig -cases and the cases are stacked in warehouses 
befoirethe cas have.been ,thoroughlycooled after processing. Whenistack 

burning 'does occur the can contents become soupy, darken and take on,,an 

off-flavor. Care should be taken to cool all cans to at least 37.7°C 

(1O F) before placing them in cases. 

Qua ity Control, then, helps insure that-the canned foodwill-be safe, 

palatable, 'and,tasty, and that 'the can it is processed and istored in ,,will" 

protect%'the food rather than allow it to become spoiled - xhichiis, !of 

co Jrsei the;idea behind- canning. 



CHAPTER FIVE,
 

iSTABLISHING A CANNING PLANT 

"Beforeany serious consideration is given to the establishment of a can

ning plant, it is necessary to determine that there will be an adequate supply 

of raw products. An adequate supply means enough to keep the plant operating 

efficient level after the usual demand for fresh food has been -l,;pplied. .at an 

It.would be wise to prepare a chart similar to Figure , in Appendix%in: 

order to determine the season in which the canning plant is likely to be 

sed. .Naturally, the longer- the canning.season, the greater the chance for -l; 

f the raw materials 
the plant to be a useful project. After the availability 

has been determined, it is necessary to study the need or market for! the canned 

food. If it. to be operated a cooperative plantois as , there must ',be enough, 

familles vith a desire to can food for their own use to justify the c0st ,of 

the plant., As used in this manoal,' the tercove p refers to 
plants vhich'.,e run almost as a public utility. They, are :flyl,.built 

by the individuals who planto use the facilities: or, more often, by the 

government. Such plants do not seek to make a profit. 

Cooperative plants may be organized 'and financed' by local groups of''  ' : ,:
f. ro bl c tinds. Sitch,, 

People or they may be financed wholly or in part*frOm public .
 
matters are naturally determined by local policies, but it: mayfbeofinter

":lot to poi,Intout,some of the procedures followed inthe United States. 

Usually the local canning plants are built by the county, parish, township, 

i goverments. Frequently in the past, many of theicanning plants
 

were tied in with high school educational programs. In such instances, the
 

supervision of the plants vas often carried out by the high-school agricul

turn inatructer end by the high school home economics instructor. These 

plant* were built and used for the primary purpose of youtho'and adult edue

otion In preserving food. More recently, hovever#, inadditionn, these'plants 

":o?
 



are used .as\can.ng.cencers ror cue comit inWhichl they are located. 

.sed for canning *nstrucThe' %isly)part' of 	 a.ant 

ion of theihighschool studen'ts The ioet '1 ,nt t* o'dein :the United State 
t l governingbodies are pl'cing th,-supervision of the 

.;	localindividuswho have: received special training -in opera-; 
coum ty, : requ rem atn 

:, 	 " . ra" i . " . " i ed,* to $e..-'"'"-. •" a j' ....--

ONNIMty ca ing centers, traid' personnl e required to be .resent in, 

theplant at all tiae that:the plant is n 'operation. 

'The,ot of usingtlie"facilities includes the cost of the cans and the 

operating costs of$1he cannink plant. It may. or may not, include. a.chirge 

to pay:,qthe salar othe supervisor and other necessary: ssistants.. It
 

usuay'Y.does"'.not include the cost of the' uilding and equipment. The.
 

charges in plan Iof. this type do not include a profit for theplant. 

operators; they revres9 nly the cOsts of operation-,. Somiplants-of 

this type!echarge a 'flat, iee regardless of te type food being processed, 

while ott hers'make a differentiation,\inchares for,different foods de

pending upo, thle;l, th of 't:imwrequired 
+
to .prepae and process the f d. 

' \\4 

TO pre ancan,24 con'a.ers of tomto paste wil, require .considerably+Tote process
cet.
 rnd. 


more time and energy tcan an equal number ofi o c edtomatoes. 

Cost'vill vary with the aize'ofcontainer in all canningplants. ,'Hot, 

pliants charge patrons a slight. e tra amounit for 'the use Of specia1] equp

ment ~such as pea shellers.and con\ cutters. 

A.considerable part,,of this manal is devoted to a discusSon of the 

canning plant as a cowercial :enterpise. Nevertheless, th manuai is in,-.. 
4p - unt', 1t "a coopeiti, 

tended as a guide for th establ' 1nt, of a PThe 1oep1in U 

oercil! operations :, to be :hebeetSio ofn the material on \' 	 i, thought w.: 

http:as\can.ng


Establishlb a 'CavuWg Plant 

to ezplsin the' overall economidc of the cnnn opertion tshud be 

revembered' that thee COSt of peratin' the' two :typ ofplts ii.act 

closely reltied. lhe priry difierence beingi fact that he 

cooperative plants do not' have tostock a -lkrge inventory of finished goods, 
d they do notha tohae alarg lbor upply nd -reserfecapital for 

::av or supp y an i": ."": 

operation durig emrgency priods. The coop rativelyoperated plants do 

'not have to provide a:storage pa-for the finished" ained; ods, .and-'' 
hence, there, is mor iaiIn*n the the plant. In the co

oprtieplant.. thepatr a performmoot .of their-own' labor, and hey,..".~~~~~~~ ', ." ~~~."... .:t ,..i a.': "-,t 

row br purchase theair own traw*products., Congoquetly, ,tiho, apparent, cost 

of the cannmed, good in the cooperative -plant.is. much; lUss than in the 

comercial plant. Actually, however, the, individqa1:patrons )make, up mosat
 
of the. difference. most the useusallows an
In cases, of indvidual's ti 

himto have a supply of canned goods at a pric he cn affqrd. 

In spiteof the,: ubordinit role iven to comercial,0lantS in this 

discussion, they may'e:.themost practical tye canning facilityino some 

areas. If: the econom of an, area 1s- suffticenply mell .estiblished for the 

citizens to purhase can ed'-gods, a oercial.plt should 'be consldered.,-

This iq particularly true in areas which.include sizeable .non-agricultural 
populations. If a, courcial plant.ppeara desirable, an .attept should be.

made to interest p-ivate ca In ilding and, operatingone,' 

In som 'istesea in the ,laied;Stat s, Aroups Individuals wiil 

,pool heir l foown.use.-r poo theiresources. and establish a cannlng plant forown use and 
use o public. In. general , 'uhr.. ,i mka.profi. 

Ntp s. are . -

Even thle persons ho establish the plant payt .standard aor the 

use; o the facLit£ies. Periodiclly t rofits of a "uch r split. ..... 
:the I - ~~ n" 

a han persons,1who the'lplant.Sutchr an' ianmmnt, may, mae possible.own 



Establishig. a Caninjg Tlent 

the: eutablisumnt , a canning plant 'An cae nr n oal g un 

is ule to dakete project. --The ersons whohelp establish the 

plapt have the faiiisaalbefrteir own use and at,'the same, tini 

. ,a' chargesehe.plant serves a puic benefit, provadng exessive are not 

i to general 'users The'profits, deiirved", from such ventures are not 

especally tlarge but they shouldmore ,than rea" the organiers c-osts if 

the' demand fo s isustantial and the:patisvith f the-plantl4 

managed. 

Some cooperatively run, plants pertpersons,:;to use the, canning plant 

even. though they do not have the money'to pay for use of the£facilities. 

,n uch' cases", a portion'of the person's canned goods is givenito the can

ning plant instead o money. The' canning plant.:then sels txe goods, jUst, 

as a comaerciasplant Would. It i;" possible that, an arrngement, of this 

typewould be practiicalin, man i the.; famiies the canninplacesrwhere usi n 

plant, dnot hays adequate funds, 

After establishing the need and the decision has been made on the type 

of .can gplant hat .would'. be mot feai.ble to maet that need, consilderion 

location t 

tant factors: 1) adequate suppl, of potable water, 2) sufficient-sized tract 

of land..havidg od dralnage to build the plant with parkingS. areas and to,: 

c t. was disposal tem, and,) c s ilitytot 

.arkto poe fue . 

must be givI to oin .,The location, will depend ;uon e.veral npOr

sup is. an. 



.CHAPTERSIX
 

ICORoNCS OF CAMING OPERATIONS 
Joseph M. Johnson, Ph.D.. 

Department of Agricultural tconomics 
VirginlPolytechnic Institute and State Univerity

',Blacksburg, Virginia 24061, 

Cann,.ug ,ops,1ratlous*m dprocedures can'be carried o"ut vith sma i1 equip--

Meet such so that sed ishiecnigor wiith much larger Je'uipr'einnt ss is, 

usedfftoinduetuIal plets Th ot f prforming theccaxing, operations 'in 

three differantly elsed and equipped,plants, operated for sinrle 8.hour shifts 

or for two S-hour shifts per day, under comercial and'-.c'opeataive..operation, 

will be shown in,this chapter. The effect of the use. of labor. savini food 

preparation equipmentwill be shows in the.larger plant C, the,smallestplantc. 

in-which ,the equipment would' -be juptAfled. 

Tn compa.king the three plants, the followin assumptons 'arem..made: 

1. Equipsnt .costs are based on .1977, p ices ifor equipment. in.United 

states., The estimated coasts include lovers'ea freight, but,not 

packaging for shipent. 

2.:.:Labor rates are th sime as" tl~oe found, in-typical., small.size..can-- • 

ni.. plants in the United State., 

.• ndividual workers,work 8"hours per day, 5days per eek and a6'.mnths 

per yea, 

St Plan wo be unable to affotd'stem-,eneratin equip
"t, Both the mallest mddle l ant muldese w Iandnot'be ableaniie es lnt be, 

toafford labor-saving equipment. • 

.Itshould be moted that with the assumed labor: costs and. other.factdors, 
ca.nd goods would be excessively epensive in plent'A operated'co'ercislly 

.3'Y.
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•m ...c..of C n i S peration.s
 

Uzider soeconditlons, howeverg, thispan my prove w bea,practcal,
 

ercial Plant,:,by'. utilizing blOil labor. 

t'e fith iore-dis~usel. p,,iiy illustraite the, 

of plnsae pmred iscssepri r es.Iio 
use .6f the Vatious types of,eupment available for proes'gThe
 

be' increased br decreased"capacity. of' ether plantB or plant C can 
considerably. .' While the operation of plant 'A can be: ncreased in'size, 

it would probably be preferatbe.o, ,u •'a plant similar to plant B.or: plant

"Crather than gr "y crease plant, Abeyond its capacity,: when utilizingi 

tWo -shifts.:'* 

Inythie ..cooperative operation, the patrons furnish all rathe.pradue,,i4g raw prod 

.excepti-additives, most -of the itect labor, 'and:storage for the cabed, 

products,,"." 
'iA.abe listing the ite'ms of equipment and.new costs available to he 

achof plants ABand 'C.IAiso, a schemaic diagram 

of each, of the 'plants .'sproided. Iadditn; seven tables a e givenfor 

.each of 'the.16 caseisaresented involving .the three plants. 
In" plants' such'as' theseit is assumed, that individual, workers, woul . 

be 'gIven, P.Ary reujonsibility for aogiven opeation 'and a secondary respons

,blity to. help out in other operations ,as needed :asQng; ar\suh assistance 

'L 


ned ,:'tb iy. 

Swould not jeopardize: the operation, for. which 'they had, primary respons.bility. 
:Times given in tables entitled, 'Unit"Tim-s for Processing No. 2- Cans," 

are the'.tIwes reiuired' to'prepare, ' fill,.ehaust, 'seal-, etc..'as ay cans. 

or :Thus, for.'as-are.'in a e proceising, uit presure cooker retort.-

'uses, three '39.4 U1tsi.: (41 5.Quart), pressure,,ccokers,>,holding. piant:Ahic 

361o , ,ans,- All e exceptfii 46'60 g:ould ,.be 

mltped b, three to obtain the maminuesrequired to coplete"I onel cayce, 


i-the plant Is assumed hat" . 6.,cyc canof .pocessihg. In . 



NJTABLE 

~5AISC7ITZIq -OF -COSZ IN SIXE 'IFRITIPS0IATOPERATIONIS 

-ckpac ty
Type of 'Nmero -Plant " -. • l kLao. Total' Direct -Indiect -:Total . -" t ,No,:2 

Capitall -ap--Cait AUdCbv aa 

Plant A 
. - 1 Shift -. '34,145 59,529 93,674 31,853 2,000--529,833 .!, -"43,"O 19"40 ---- 16"53 " 1,000 .8243.8243 -. 8 1 6 8
 

2 Shif- -. 39,.710 :115,177, 154,887 63,706 - 8,706 '-29,364 .- 6 ... 163 296
i . -hf 3 81.70670618,00Q29 7 : 6 , 9 7;.'7 
Plant B .
 

1 Shift 400,608 161,497 262,105' - 53,222 ...- '23,285" "76,507 '46--642 - 5025 ' 326,340.

2 Shifts 106,42&4-,-'306,193 412 621 .106,445. 34,927-- 141 ,372: 68,730- .*649 " 652,680
 

Plant -C
 
.1 Shift 170,036 295,072 465,106 100,397. :23,285 123,682 ' 61,757, .4449 652,6802 Shifts 187,557- 5-72,544- -760,101 200,794 34,917 .235,71.:992,970-- 4215 1,305,360
1-
Plant C - Optional Equipment - . 

-1 Shift 183,591" 278,120 " 461,711 74,189..,- 23,285 7 .653,'95 70,07
2 Sift 20,11 
 ,89' 23,85
261,12t 53 ,'55: .740,067. 7,44 "64,00, -.4095 i53'618',' 34,917T 188,536 95,813 62 8. 3876 1,305,360 
Cooperative 

. . 
R16at A-

S. ft 28,-580 45-986 5,645 12000 7,645 -23,634 4450
-17,40 
. 

--.- 81,648>
2ai, s 28,380 -33,407: _61,987 11,290 -18,000 29,290 37,914, 
 .3877 163,296
 

Plant B - . " r:;Shit: -'94'788 _62,067&- 156,855 11.,963 .:23,285. 34978 55,746 : 3263 . 326,340 
2.Shifts 94,788 ''118657 21-3,445 23,386. 34,917 -58,303-' 87,588 2897 6j2,686'
 

-P1f~ni C
 
i!hif1. . 152,516 115,874 268,390 .11,693 23,285. 34,9.78 68,048 .2598 652,680
2";.hifts 152,516. 227,847- ,380,363 23386 
 34,917 58,303 105,527 .2363 1,305,360 C
 

Pant.':Cl- Optional. Equipment. "
 
:-1 Sitii 166,071 116156. 28i,227' 11,963 23,285 34,978;- 71,084 2644 --j 652,680-:
 
:2. ShiLfts 166,071 208,'162 394,233 23,-386. 34,-917- 58,303 1 -2387
108.61-3 1,305,360 



Economics of Canning Operations
 

S'be 'completed per' shift; but-, ' in' plant.-B and ,-plant :C,. 7 cycles should be 

completed per shift. In plantkA,648 No. 2 cans can be processed in an 

-hour sit,, compared w.i ,590in plant B, and 5,180 in plant C. In
 

plant A. it' riequires .12 workers in' the',direct labor force compared with 

20 in plant B and.38 in plant C without labor saving equipment. With
 
labor-.saving:equipment in plant Cv the labor force was reduced to 28
 

per shift.
 

Table I ,"Comparison of Items of Cost in.Sixteen; Difforent Types of
 

Plant( Operations," compares certain items of cost for i.the ,16 cases' presented. 

The table shows' that capital requirements increase as plant Capacity increases,: 

but.not.as.fast, thus making more efficient use of capital at the higher-plant.i
 

capacities. In comaring the comiercialoperationsof plantn A and C, •when
 

"opera'ted on an 8-hour shbift basis without-optional equipment, it 'can be seen
 

that as daily volume increased from-648 to 5,180 cans or 8 .tmes, fixed
 

capital,increased 5.0 times and working.capital,irncreased 5.0 times,
 

Atthe same time, total overheadcosts increased from $19 46. for plant
 

A to $61, 757.L for plant C or 3.2 ,times. .Thei over-all costs. of janing
 

dropped from$O.8243 'perNo :2 canin plant A when operating commercially

one~shift per'day to $0.3876 per No., 2 can ,in plant C operating comercially., 

.2 shifts per day with lborrsaving equipment. This is a reduction ,of 53% in,
 

unit costs.
 

With these plants operating as cooperatives the building costs wereless
 

because of.no '' need for inventory.storage. Working capital was lower because 

of patron furnishing of the raw produce and most of the general labor. The 

volume of product canned in one shift increased 8 times as in the commercially 



Economics of Canning Operations
 
Plant A - Comercial
 

operated plants while fixed assets capital increased 5.34 time and working
 

capital increased 6.66 times. Direct labor was always a smell factor in
 

the cooperative plants as most of the general labor was furnished. Direct
 

labor increased from $5,645. in plant A to $11,193. for pls. C or 2.04
 

times. Total labor increased from $17,645. for plant A to $34,978. for
 

plant C or 1.98 times. Total overhead increased from $23,625. for plant
 

A to $68,043 for plant C or 2.88 timse while overall unit cost decreased
 

from $0.4450 in plant A, operating on a one shift basis to $0.2363 in plant
 

C on a two shift basis without optiona1 equipment or a reduction of 471..
 

While the labor saving equipment used in plant C reduced canning cost by 

more than 3 c.nts per can in the comanrcial operation, the cost In the
 

cooperative operation was increased by $0.0046 per can. However, pation
 

might prefar :he labor saving nquipment, as they saved only $0.24 pe 6ii.
 

by foregoing It.
 

TUE ECONOKICS OF OPERATING CANNING PLANT A CM IALLY 

It is eutiasted that plant A, ut:liing elementary utensils, three 

pressure cookers, 39.4 liters (41.5 liquid quarts) capacity, and three 

atmospheric cookerR, 33.25 liters (35 liquid quarts) capacity, can produce
 

approximately 648 No. 2 cans per 8-hour day. If the plant operatem six
 

months per yeair (126 work days), the annual production will be 81,648 No.
 

cans.
 

Land Reguirmnts
 

Important considerations should be given in selecting the site for a
 

cinning plant. Guidelines for selecting building sites are given in Chapter
 

.
7, "Selection of Plant Site. Suitable sites are usually located on
 



FT.1-24--

-

-CN EORdIG CARTONS, OF C .OFALA ASV:CAN ORuN 5 

4 	 U@Ra AREA 

WAREHOUSE AREA - - PLANT AREA .
Ci 

oI
 

R-6os:. FiNoISHE FINI zI
"- :" :ooSE 
_o_"-

35 FT. 

rlgire,12 Layonut forcPlat A. 



Economics of Canning Operations 
Plant A - Coercial 

relatively neisnsive land which is not near highly populated ,areas. It 

is estimated' that the land required for plant A may be acquired for *i,m06.oo. 

Suildins Requirements
 

Major considerations need to be given in planning a building on the, 

proper site. These are Size and design. The next consideration is its 

construction, see Chapter /4, "Building Construction." A one-story, masonry. 

type structure having a minimum ceiling height of 4 mters j3 ft.) is the. 

most desirable type of building. A schematic diagram'of a suggested floor 

plan for plant A is given in Figure 12 * Plant A should have at least 

55.75 square mters (600 sq. ft.) of floor area-in the procespiqg room and 

118.9 square mters (1280 sq. ft.) of floor,space in the storage and ,warehouse 

areas. The cost of building this type?and size building for plant A would be 

approximately $28,200.00.,, 'typeof be built in the UnitedThis structurecan 

for approximately $161.50 per:square meter ($15.00 per,sq- ft.)of 

floor space. 

Equipment Requirements 

The basic production equipment and office furniture and equipment necessary 

to operate plant A are itemized in Table 11 , "Equipment Requirements for Plant 

A." The production equipment for this small canning plant using: 'elementary, 

utensils costs approximately $6,237. which does not include packing costs, 

but does include installation and 15% of the total cost for overseas shipment. 

A description of specialized equipment is given in the Chapter , "Equipment 

Description." Many items of equipment can probably be purchased locally at a 

saving to the prospective plant owner. 

6IA
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TAiLE 11 

Equipmt Raquiesuta for. Csannin -Plant A 

z~uInwnU 
Quatity Deari~tionUnit 

liters (4111 Liquid .qt.) Pressure Cookers,.-

Natural or artificial G"s ZUerA= 25,000 BTMIa/r 

Hand Sealer set to aclse No. 2 Ca size :307 x,409 
complete vith regular equipment 

Chuck &Base Plate for 2j Canssi 4-401 x:411.
(one for each sealer). 

Atmospheric Cooker complete -vith rack, -lid and 
thermometer, 33.25. liters (35, qt.) li aaciLty._d 


19 liters (5 gallon) Al,,In m Stock, Pot. 


Cover for 19 liter (5 gallon) Stock-.Pot. 


"AV Stainlss Steel Tablea,: 0;82 meters
 
-(33 inch)" z:1.725 meters (69 inch) 


Sink ack .2 

-r . mp t.Staliiss Steel'Sln"s,'Each Cepart
ivoit .45 meters"' inh. 45~ee(1 nh :z 
,35 etes.: (14 " inch). 

EWIMPL 

$132.00 

20.00-1 

340.00 

60.00 • 

6.0 

30050 

.
 

4000.0 

30.00 

26000-

PRICE OIL! 

Ttl

$396. 00 

240. 00 

680.00 

120. 00 

100 

1.00 

. .00 

.60.00 

20.00 

0
US 



TAM II (Contined) 
Equipmt Requirets for Caimnlag Pl**t A 

it.m CAPITAL EQMMM. EXAMP]LE PRICE ONLY 

=Uar Quat - .. .Ascrption UIit Total 

PILAIMT 

1 7= 2-Cm 30.00, 30.00,Flansreformer for:No. 

12 -- l.ne refo er for'.No. Cans -... 3.00 30.00. 

13 3 Dish Pan, Aliminu 11.14 liters (12 qt) capacity .23.00- 69.00 

14 6 Dih:Pan, ,Aluainum:20 liters -(21 qt,) capacty 39.50. 237.00:

15, 3.. Bckt - 15.2 liters- (16qt.-):S/S -25.00 75.00

16' 2Dpp 0.95 Liters (1 qt.) capacty !S/S .00 34.00: 

IT S/S Dipper, 1.9 liters' (2 qt.). capacity. WO.i 76.00' 

18--2 Boing nif, .(6.1Y HSH~"1 15cm (. i.) ;: CabonSteelCarbon Blade 3.0060 

19 6A Paring.Knife- 8.125 cm (3k In. High Carbon Ste Bld122 	 35 

20 .3 --Soild Stailes--Steel Spoons 	 5.00 15.00 

21 -3 Funl-S/S 15 cim (6 'In.) diaineter 8.50: 25.50.5i 

22 1 625..cm (25 in.) Mat and Bone Saw 15.0 15.00 

23. 3Hot..ft -Tongs, 	 5.00 -. 15.00 

24 	 1- .Heavy-Duty PlasticGaraenith coe 3.0 60 

25!2 'Cutting-Boards, 30: cmk (12. In) x.45 cma (18 In.) x 
Scm(2in. 	 tick300060.00 

http:tick300060.00
http:25.50.5i


TABLE 11 (Continued) 
qipmt Rmaqireuuts: for Canning. Plant A-

Nmer QuniyDescription Ui oa 

PLANT 

-26-optionakl 1 7 $10.02000.00 

27 Optional 1 150 
3060 

281300.00 30000o 

291 
250.00250.00' 

-30 2 14.00. 2800; 

4~ 1.1200.i00', :200.00, 

2 54.'00 

-32' 35.00 35.0 

33 3Z7.0. B'00

34-1 14.00.- 1.0 0. 
10000: 

16 210,00. 1000 
U 

35 

37: -10.00, 20.00 

39 :.6.006.0P 

14--989'.W0a 



,..E~ 
TAmLs- zi 

3quipmnu 
(Continued) 
mts for Cano" 'Plant A 

item 

40. 

Quntity-

1 

omcz 

Desk- and. Chair 

.Typewt er. 

CAPITAL. EQUIPT 

Description 

Exile 

Unit 

$325.00 

300.00' 

Price Only 

Total 

$325.00 

300.00 

450 C-.-075.00 

.43 

4 

1Calculator 

-2. t" 

200.00 

75.00 

200.00 

.00 

TOTAL".c)sT OF. OFFICE. BQUIPMIT $1050.00 



TABLE kUII.GOtfUUJ -. 

Equprn Raideme-nts, for. Canning -lntA 

Nuber. 

Item 

Quantity:. 

PLANT 

ENDABLE.EEQIPmEN 

DecrptionUnt-

KJAEI!Z PRICE ONLYT 

Tal 

45. 3 Exhiust -Test. Thae~oter -17.8-104.4C(-2. 

46.. 6 pair, Cotton. Gloveas> 

47- .3 pair. Rubber-'-Glw TIAnCimer' a Type 

48 2 Extrt Meat-Sa Bladesi 

49 2 ot -Brushes 

503VegetablBrushes, 

A51 1 ea ie5.00-

~5-~2 Broom -5.0 

54Iia+ 1-:i Pirst:+ id Kit-;-- Eo]m 

s.: 3 -F+iiAld,,K,,,-:e mr=.-. - o 

8;+ z. L. i+mt ;u laae 

)0.1.0 30 

:.018.00: 

2.00 6.00 

.1.50 3.00. 

25.4.50: 

3.00 9.0 

5.00 

10. 00

W.]o~]+tOl <2.0.- U 

10A6 -,00$-;7~o-!-+.+o 

.oob- ;. 

53- mops 
+. •+. ... +, ... -- .... i +.- . ' 

5.0.0 AL0'0 

TOTa COST OF: P.ANTEXP S"18.50 



TABLE 11 (Continued) 
Equipazt .R zre=Wits orCVJ Aat-A-

Nu erQ anit ea runii . ht,- TotallOFFICEy jdj -r 

55RcodBo0oks,.Fam aomd Pile Fodldeirs $75.0 4 7.0 

56 taioary?..'0 75.000: 

Ia til 

rts 



CAMIAL 

PlUs1 Z,-for. OverseasiiiEtuae)7& 

StM(&RY -Op. EiQU flI- ODSt FOR PLANT: A 

5 

plusr. 1frOesa 

,Subtbta3L-

rih (Eistifztiaed) -57.50 

1U. 20 .50 

.Z'a5for Ovreas, Frei i!'(EiteAd) .17'i'78 

TOTAL EXPiMMMYLE XL4DITURES 
-

060 

5128 
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.,UL Ip ... WimconomcB UL I.1113 160Uqb &O 

,Plant A -. .Coercial" 

Plant A cost -approximately1he office .itra and equipment r quired in 

eupetpobably,:, li 

91200. Used e-upet 

--

and furnishings, when availabJ , can bs be
 
-

purchased lodally at considerable savings. 
- t 

LaborlRequirements
 

nts 	 'pntA" :,:,E.+timatedFor esti-itin' the liAbo Yequirn i for Table, IV' 

in Plant A! was usd. The timesUnit Tines for Processing 108 No. 2 Can 

-times required for the various operationsappearing in the table are the averagi 


"fruits :and vegetabl es. 'Although the. . 
involved tn :canning-a number of diffeent' 

actual tims vary from product to producti, the average times were used for " 

est.maptng plant, capacity. In using'these times it ws i .ated..that'an 

of six cycles for each pressue cooker could be made within'."n 8-hour average 

day. 	 .
 

IVTABLE' 

ESTIMATED UNIT.TfIMESj?'ORPROCESSING 108 NO. .2ArANq T.N 'PLANT A 
(3 pressure cookers)' 

ExampleY,,, ,our Plant. , 
- A,.operii 	 Description (Mn,)inutesia (Hn Minutes. 

*. **50,1~i Food'Preparation. 

Rinsing and Straightening Ca s . . . .30

.PreheatinS the Product .. • .. . -45 
-Pilling Cans-... . .... ... .. . '60 

5	 . Elausting Cans & Adjusting Headspace. "45 .... _:__ 

- . 56 Sealing & Coding Cans 
73.._,
7 Processing & Cooling


8 Wiping & Labeling Cans - ., ,8, .. '. 	 -

Total Man Minutes 3 Pressure , , 	 ' 

Cookers per Cycle. . <.:*'*:
I I 

* . 

q.redfor 

rd. and .ne. to 'erve. ais 'Vant:supervisor, A s... ar Iof,th.,+ Pt direct 

When canning plant Aisi operated coimercia 12 personsare..... . ...



Scon0mics of Canning Onerations 
Plant A' - Coumercial 

and indirect'.labor costs per hdur: is given n Table'i V , Lnbor-:Requie

labor',ments-for Plant Operated Comercially"'.ands "a!nual, in Table 
r I'k'sifP"r."..bor' " 'Cos" . . "; : : ; "s..... "Fov,: ialculatinlI" 

"Annual Labor Cost for Plant A Operated..Coiaetially." Forca t ni 1IAnnualid 

annal labor c ts it is assumed that, the'direct labor is retained only.for 
month canning season. The plant supervsorais employed, for t iull 

year. This.io" the only direct labor plant-A employs when it operates.corn

that,; one. of the 12. direct:labor .etployees wou14'merclially, because it is assumed 

train.ed as ie certaincritical operations.semi-skilled laborer fo r 


TABLE, V
 

LABOR. REQUIREMENTS, FOR PUANT AOPERATED COMM4ERCIALLY,
 
. . '. .:. ' -


... 
. - . 

• , . . 

Direct Lalor: 

1'oodPre1iaation'.and General-.,,. " ,11 2-.60 $28.60 
* .. " "- . 1 3.00 3.00Semi-Sidled . 

. .'0" ..S-,3 " a - 1 .-TotAi Direct Labor $ 

Zndirect %.Labor:: 
p . '"ervi or .. . .*~. 5'; -$ .. " , 

h. .t.-.... '. 

S... 

TABLE VI 

ANNUAL LABOR COST.FOR; -PLANT'AT OPERA-TED . :COMMERCIALLY . 

Hours per Year Plan Hourly , , Plant nl Cost 
, ExampiCostl .. . Your.,PlantaperPerson ', 

Direct r. .1008 $3161,5 

'0
-Indirect Labor 2016-- .9 
" 83'0' -

Total A . - -.a 
...- $43,853:00" -'.T"ota Anual Labor Coat. . 

o
.- .
/ - 6. 


9 

http:train.ed


Economics of Canning Operations,
 
PlantA- Comercial 

Capital Requirements
 

In,additi~n to the capital equLired :to purchase the d the building.. 

and the equipmept, i.t is-necessary that the prospective owner have additional
 

,,capital'tobuy.ray aterials, for payment of wages, etc ' This additional 
capital'i s knov .as "working capital. The work ucaptal should be suE

ficint to operaie the pi1nt .until: i. begIns, to realize a in . pf 

fect, -it is.'mey siets,.ide to insure'thAt Ithe anning operat.ion will.have 

achance of proingitsaif. 



TABLE Vi8 

CAPITAL REQUIREMTS FOR PLAT A OPERATD COMHERCIALLY 

ItmExample ,Y-otlk Plant 

Fixed Assets:
 

Land.
 . 00i00 
lding. .1-200. . - , 

.Plant Equipment ... ... .. , .... 6 .,00 ._" 
Office Furniture and: Equipment , 6 rr 6 i 1, 2odaOob.___.. 

Total' Fixed Assets .O 041.> _._ 

Working Capitalt 

1.Raw Mat~e itkl moth...aa. 70.0 $___-I fa$ 

Cans, Cartons, Lo.-e1 i- annUil .. a. IL4;89 60
Labor' a a a . :5,309. 0 ._ _ _- _ _"_,"_ . 

iirect- 1month a . 000 

Other.Expenses - I month*A1 a a a a -.4 a a- a 61.7o00_...... 

0netro anned PbtciAa. 33.-65iLOO. ____ 

mTotad o.f V6tkiit C&it&aiaa 54 117.OO__00__ 

lot. ok,Working Capital : f-frCb-ftj6iiisa a 41.O_____ 

.........
s..... . . . . . . . .-.. . 

Oee T ii ,T
 

SeeTdble'-06 IX . tdWAfi anna overijeid ij.dijjiie les ifdrdt id]jok
 

~ ne-lgi o nn. jiidtibbn liy Wit 8-66pr6 iiiiied dObt iiij~ 

http:moth...aa


Economics of Canning Operatons 
Plant A - Commercial 

Oieabtshi Costs 

Ownership cost includes interest on nvestawnt in lad, interest and 

capital retirement on buildings, plant equipment, office furniture and 

and nterest on one-half of workingequipment, Insurance, property taxes, 

apital for 6 months. There is more involved n calculating the cost to 

n fixed asets than a straight line depreciation.the owner for the investment 

some salvage or sale value, in theGenerally, portable fixed "sets have 

at the end of the depreciation period,magnitude of IOZ of the total cost, 

the other hand, on which the buildings aresalvage, value. On 

which may be 10, 15, or 20 years. Fixed assets, such as, permanent buildings 

are usually g en a longer depreciation period with little or no remaining 

land located 

usually appreciates rather than depreciates, consequently, land is not 

generally depreciated in determining ownership costs. True ownership costs 

not only include the cost of deprociation but interest on the amount in

vested in fixed assets. Therefore, if fixed assets are depreciated over a 

the interst cost will be greater thanlong period of time, such as,30 years, 

if the fixed Masets were depreciated for only 15 years. To determine the 

ownership costs due to depreciation and interest on the investment of fixed 

for Capital Recovery and Interest forassets, the Table _ "Annual Charge 

in Appendix , is used to obtain a calculatedeach Dollar of Investment" 

given nunbr of years at a specified interestmathematical factor for a 

rate. This factor from the table is nultiplied by the amounc of the original 

this calculationinvestment less its estimated salvago value. The product o! 



p#iw - the interest a ,the salVae value then becoins the annual cost 

of retiring the ftyVetuent for a particular fi#ed "set. Insurance .and 

property taes. are 'other uwner hip-cot ¢onected with buildinp and 

iqidpmt. 

_.. Factor Table ., ed on 10 Years Depreciatloii gt S[fro 

$. 67. 50 Annuml Recoyjr of-both .capital and Interest 

4. 00 In~~ta ~ the $00 avg Value 

'710.50 Total Aomtitmto ife Chifsed.10 Aniuai Owership bs :
 

p cs aare-Marize ,inTabile "AiniiiA
0weiiii -CJi .£A
 

A: Operated tmiercialiY; 

AC7
 

http:Chifsed.10


TABLE Vill 

FOR PLANT A OPERATED COMMERCIALLYAINUAL OWERSHIP COSTS 

Example Your Plant.r 

.... 12000Interest on Land t . ........ 


Interest and Capital Retiremet: 
Building - 30 yr. Depreciation, no Salvage at 8% 2,238.00 
Plant Equipment - 10 yr. Depreciation, 10% Salvage 

at 8% . . . .. . . . . . 882.00 ...., ... 

Office Furniture and Equipment 16 yr.Depreciation,'-

1O%Salvage at 8%. . . . . . . . 130. ___ 

. ___1_Insurance and Praperty Taxes . ......... , . , 531600 


Interest on One-half of Working Capital. for 6 months 
at 8% . , , ,6 .1.191,00 _ .. _.. 

TotalOwnership Coots. ... 6 ,5, , , ,,0,6 ,09 

Annual Overhead Expense 

Annual overhead expense consists of oiftrhip costs, itditect lAbot 

cost, fuel, utilities, factory materils, office sUppies d ieeiaieoua
 

tnual Overhead 

for Plant A Operated Comeercially." 

items. fhest costs are eusmarized in Table A, eatise 

TABLE IX 

ANNUAL OVERHEAD EXPENSE FOR PIANT A OPERATED COMERCIALLY 

Example Your Piant 

Oership Costs . , . . . ,6 6 , . , , , , , , , $ 5,095.00 $
Latbor: 

Indirect 12,000.00
 
S. .. . . . * . . 6 6 a 6 6 6 6 6 60 6 10 

Utilitis . . . , . , , , & , , , ,6 ,6 6 I 450.00. 
Fac.ory materials - Repairs, Parts, etc , , , , 541.00 
Office Supplies and Miscellaneous , , ,., . , 6 , , 150.00 

Total Overhead Epence $19,'410.00 $ -

Al

http:19,'410.00
http:12,000.00
http:5,095.00
http:2,238.00


Economics of Cannig Operations 
Plant A - Cooperative 

.Unit 	Cost for Processina No. 2 Cans 

In plant A when operated commercially at full car t."..v,the cost for
 

manufacturing, selling and distributing No. 2 cans amounts to $0.8543 per 

can. A breakdown of this cost is given in Table X, "Unit Cost for 

Processing No. 2 Cans in Plant A operated Counercially." 

TABLE X 

NIT COST FOR PROCESSING NO. 2 CANS* IN PLANT A OPERATED COMMERCIALLY 

COST 	 PER CAN 

Efample Your Plant
 

.	 ,' MOO.,. .:Ralvit4toi a, , al, 	 .. ,055 
Lto La . A 6' 6 61450 

i~ ,t oO, 	 9O1 __ __ 

Total Plant t.~, costs 424
 

Siillg, fistributionj and Admittgtive
Cost. 
os 6 6 6 MOW,

0.0300_____
• 4 a 6 6 . 

Total Unit Cost, ., . . , .$ 0.8543 $_. ..... 

* Costs are based on an annual proguction of 81,648 cans. 

TEE ECONOMICS OF CANNING OPERATIONS OF PLANT A OPERATED COOPERATIVELY
 

Land 	Requiresents 

The land requirements for plant A operated cooperatively are the same 

go those for plant A operated comercially. The same guidelines should be
 

followed in selecting a suitable site as those followed in selecting one for 



Economics of Canning Operations 
Plant A - Cooperative 

a coamercial operation. The cost of the land should also be the same as that 

for a cosercial operation - $1,500.00. 

Buildin Requirements 

a canning plant building used in a cooperative operation 
The design for 

should be the same as that for the comercially operated plant. The size of 

the processing room, 55.7 square meters (600 sq. ft.) of floor space with 

a 4 meter (13 ft.) minimum ceiling height, would also be the same. However, 

the size of the storage and warehouse can be reduced from 118.9 to 65.3
 

square msters (1280 to 709 square feet) of floor space. This reduction in
 

storage and warehouse space can be made by a cooperative plant because there
 

will be no need to provide storage for canned products since they wili be 

taken from the plant by the patrons as they are processed. Therefore, the 

building costs for plant A operated as a cooperative is $19,635.00 as compared
 

to $25,200.00 when operated as a commercial enterprise.
 

Equipment Requirements 

The basic production equipmnt and office furitute and equipment require

bents for plant A operated cooperatively are the same as if itwas operated on
 

a comercial basis. Production equipment costs are $6,287.00 while the cost
 

of the office furniture and equipment will be $1,200.00. A list and description
 

of the equipment can be found in Table II , "Equipment Requirements for Plant, 

Labor Rsuuiresnts 

The labor requiteemnts for plant A operated cooperatively would be reduced 

to the plant supervisor on a full time basis and two semi-skilled workers, who 

would be employed only during the canning season. Two semi-skilled workers 

Si,
 

http:1,200.00
http:6,287.00
http:25,200.00
http:19,635.00
http:1,500.00


Economics of Canning Operations
 
Plant A - Cooperative
 

,are needed .to !erforu certain critical operations, such as, operating the can 

a seae.and Peformingthee operationa properly is very.clookers h 

important to prevent,outbreaks of deadly food poisoning that can be caused 

by, malfun'ctionng Sealers 'and, improper processing. All other canning operation 

would be perforied by the patrons. :,The plant supervisor should expect to give 

individual instuction and assistance 'to the patrons. To obtain a daily output
1 - 1 .. . ' " 1: i I _" ,r . ' . . -, 

,of- 648 No. 2:cis the. plant supervisor ill probably need to limit the number, 

per day. 
efficiency inning onlyv one produc.t at .atime. In some instances canning'.. 
of '.productI.' to am" 'Usually .a:,cnning operation "can obtain' mximum., 

two prdut at the same time may make 'for: better .utilization of all thb :• 

facilities. Labbr requirei ts and 4iual laborcostsfor plantA. operated' 

coo' eratively: can be: found Tables XI "XI- forand Labor.Requirements1 


Plant. nd "Annual Labor Costs forPlant A. OperatedOpn"',.erated'Cooperativ~ly"'!ad Anul ao.Pn"A0 ae 

Cooperatively' :.?respectively. -These .estimates are ,based on the assumption
 
thatthe patrons will performall, dily cleani vasks.' 'as well as many'.of
 

the processing tasks. 

TABLt XI 

LAOR REQUIM TS R PLANT A,OPERATED COOPERATIVLY...
 

• iu. .. Nour Plant.,:l" 
-:""No. *-.:" "Hourly !. Hourly Hourly. - Hburly,." 
.*Workers Rate ate 'Coa' 

..,DirectLabori 

Semi-Skilled . ... . 2.80 , 5.-O . .**.... ... -


Indirect Labor: . . .
 

Plant Supervisor .,."1 - 5.95 .95 \ , . . ....
 

... ... . ,•4 , . . . .. , o , .-. .q 

http:many'.of


TABLE XII 

ANNUAL LABOR OQST FOR.PLANT A OPERATED COOPERATIVELY 

Hours per Year Plant Hourly Cost Plant Annual Cost 

per Prson Example Your Plant 

Direct .Labor . ....... 1008 .$5.60 $ 59645.00 $ 

Indirect Labor . . . . . 2016 5.95 12,000.00 

Total Annmua L bor Costs. ...... ... 179645.00 $_._ 

•iJ i i i i ii i i 

http:179645.00
http:12,000.00
http:59645.00
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Capital .Reguireut8ts 

Capital requirement deedo for; plat A operating cooperatively are reduced

considerably from thoeii ieeded' if, the"plant was operated coumeriallyi Tie 

reductions are in buld:ing labor, ir, materials and inventory of cainneI good , 

coats. The capital equiremnts fotr this plant are umarized in Table LL U, 

for Plant A Operated Cooperatively."! The raw.materials
 

shogdn#i. this~ table, ree oslt .uan other seasoning aomi~~ usedi
 

cannng operations.,
 

"Capital Reqirements -.

CAPITAL 'REQUIREMENTS, FOR PLANT A OPERATED PCQOPERATIVELY 

lee


Example .:/.Your-:Plant 

Fixed Assets:
 

Lard* .* .C. * . .*~ . $* 1,500.00 $____,d!. 

Bui Iding .. ....* G * 0; 0. a 19,635.00 1 ___- .: 
Plant Equipment. .... .. <.... " 6,237.00 ,-__... 

.Office Furniture and Equipment . .. ,.. . . . . 1,208.00 _ 

L ,U ' i 

Total Fixed' Assets $ 28,580.00 ____
 

Working Capital"
 

Raw.,Materials .- 1 onth.,. . ...... .,'. .. 143. , 
Cans, Cartons & Labels.- annual, , . •,.• • 11839.00 
Labor: 840 ___

_87...
IDirect- 00month* 
.. ,.direct - 2 months*.,:..0 2,000.00( ___"___ 

Other Expenses - 1 month**,', . .. ... .. 968.00 

Sub-Total of Workig Capital, . .15,824.00*$... $_-______ 

lox of Working Capital for Contingencies. .. 1... _. _"
,582.00 


Total Workins Capital , . ,17,406.00 . 
'*So; .
-Table XI., 


o**seeTableW less indirect labor.' 

http:17,406.00
http:2,000.00
http:11839.00
http:28,580.00
http:1,208.00
http:6,237.00
http:19,635.00
http:1,500.00


Economics of Canning Operations, 
Plant A .- Cooperative 

Ownirship Costo 

WThe which include interest-on the:investment in,1iid,onership coats, 

,,-urn

iture and equipment, insurance and property taxes, and interest on one-half ,. 

vorking capital for 6 months for plant A operated cooperatively are lver than, 

if the plant wa operated conmercially. The same explanation of ownership costs 

that applied to plant A operated commercially ill apply to the plant when it 

Interest and capital retiremnt on.buildings ,plant equipment, and off fteu 

is 'operated as a cooperative. These costs are amarized in.Table - "Owner

forPlant A Operated Cooperatively..ship'Coats 

TABLE." XIV 

OWNERSHIP COSTS. FOR. .PLANT OPERATED"A COOPERAhTIVE.LY 

Example , Y¥our:Plant
 

'
 ,interes on Land at 8% . . . ... .$ 120.00 $ 
terest Capital Retiremen +"..l Re t i:+ ,...;
Interest' 

Buildings - 30 yr. Depreciation, No 1,7., 
 __-- _,
 

Salvage at 8%0 .. . . ..e . ,, 744. 

Plant Equipment - 10 .Depreciatiioni 10
 
Salvage at 8%. • , [.0:....., s',.-- ;-. . , .. -. . ', 882a0 , _..,- _. _
 

Office Furniture & Equipment,- 16'yr. ' . . > .
 
Depreciation,, IO Salvage .. * 1
.331O0 __---.-

Insurance and Property Taxes .,- .. . .,, . '447,00 , _,, ___ 

Interest on One-half of Working Capital for 
6Months at 8%.... . , ,, '.1" 328.00 ___,_, 

Total Ownership Costs . >'. . . , $ 3,674.00 $_____,__ 
," , 

"-


..
-\ " 

"V-N '' '+


•
4. 

http:3,674.00
http:COOPERAhTIVE.LY


Sconotcs of Canning.Operatlons 
Plpnt A Coopelrtive. 

janua'lOverhead Expense 

- Annual overhead expese:for'plant A oPea ii A,.perative yconsists of 

fuelt utiltti p,'wnerihip: costs,"both direct and, indirect labor costs, 


office supplies-and miscellaneous. -The'oVerhead ,6Xpense
factory.uaterials, 
\... ' _' 

for a is than for, a c •omerciallaborcooperative .i.r plat~t beause.direct 

becomes an ov6rhe item instead of ::unit cost item. The' costs making up 

te: annual overhead ,expense are listedin Table IV, "Annual Overhead Expense 

'fo, Plant A Operated'Cooperatively," 

TABLE, XV, 

ANN=A OVTYERHEA EXPMSE FOR',PLANI A OPERATEDCOOPERATIVELYI

' .' . " ,5 " " % . o :. ... .."2 , - ,• , , ,, 

,Example Your Plant 

,.ia o.4,0. : .
3anisli p os 3 l 0 

Labor:
 645 OON
e -
Drect. 


.Ia:direct ,.... • 0 .. 0 . 12,000.do 

. . .. ,17400Fuel . . . . .. , " 

Utilities .. .a'.0.a. 0S .. . 450.00 
Factor i s r,-is&'Repairs 541.00
 

'
 . .Office Supplies &Hiscellaneousi . o • . . . 150.00 

Totl,0vrhead Expense. - '23:634.00...........
 

' 

N ' ' ,: " . ,: ' . : . , - - - ,: - : ,., : ; , , ': , ,, 'i , :-

http:23:634.00


*Economics of Canning Operations
 
- CooperativePlant A 

Unit Cost for Processing No. 2 Cans
 

hen plant A 1 operated cooeratively, at full capacityl the'oost for
 

manufacturing.N0o 2 cans amounts to $0.4450per can.',InAbreik down of the
 
costs found inTable XVI, "Unit Cost .for.ProcessingNo.'2 Cans in PlantA
 

Operated Cooperatively, no direct'labor Ras Included -because the !patrons' 

provided all labor exceqt-the sei-skilled and ind ct labor, which was taken. 

into consideration"In the annuil overhead epense. 

1IT 'COSTW FOR. PROCESSING NO. '2,CANS IN PLANT -A*- OPERATED" COOPERATIVELY 

Cost per Can-' 

Examle Your Plant 

'Raw Mterials. so.s o ... 000 __ 

Cans, Cartons and Labeil**. 0. 1450 •-

Overhead r Costs . . . " ' * ' 0.2895 

Total Unit Cots. . . . . ... . . • 0.4450 , 

•' Costs are based on an annual production of 81,648 cans. 
** he cost per can could be cuts:approximately $0.025 by eliminating labels 

an'd:cartons, which,,are'useful but not essential.'
 

The production of plant A operated either commercially or.cooporatively, 

theoretically can be doublid 'by operating two 8-hour shifts. Hovevers the 

pr'oduction, of the second shift ill probably not be as high as:, that of the 
first'hift due, to factors such a', the more experienced and efficient vorkers 

would rqther workduring th ythan at night, more 'abseonteeism, etc., To 



conomics of Canning Operationi 
Plant A -Cooperative' 

drqasoe production to utilize laile :upplis of available raw products, 

operating' a second shift may..be more feasible han, invristing a largsu 

of capital to enlarge the present facilities. Table j, "Coupariaonof 

.temsof Costs In Sixteen Plent Opeiatios,-" VoUld be of .. onuiderable aid in 

determining the feasibility of-operating a planto a4w shift basi's or. 

building new fac' itie, 

....
10.
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Economics in Canning Operations
 
Plant B- Commercial
 

tft '0NOkICS 
OF OfERATING CANNING PLANT B COMMERCIALLY
 

tt is estimated that plant B using 2 retorts can proddwe 2,590 No2
 

cans in an 8-hour day. If the plant operates 6 months a year - 126 day;
 

the annual production would be approximately 326,340 No. 2 cans;
 

Land UkuLirements 

In selecting a site for, diuifig planft i the gudieiie for ideetifi

bdidiij sites as oudidtj d ift chapte 7 6i ''.ii .:S:'"iliiji"of 

iudd be catietilly studied The site seetid 1fr this. 

sihiid i e apprkiitiY L66 hecaics (23 acre) oi.lagePb. tUily, sit-

Able sites of this udike can. bed found and locatedAdoii itivedi inexpenive- land, 

iidh is .ot.,.near hijiy popiiidtd areas, This is an ioftant consideratin 

bWiwdii tiie futre it may be neciiaty to &cquike daditionl land to enlarge 

6k fijiiiii the. fcdilities. it is esiited it the, laiid f- olint: iima6 

Bjdli -jid ureiehts 

Careful consideration needs to be g4-e ii pianifini Ethe.gi iagf " 

Pliint B. Design of the building is iioiPtaiit because natuiai lightiiig aid 

Ventilstion !APuld'be utilized to the fullest extent for the pupose of cohs' ,v
"S'. ' y."eCate./ 

.Iii . See Chapter. /0 ,"Building. Construction;" for infoiontion 6 

onistructing the plant building. A one-story masonry type structure hnviiij a 

•1ifiu ceiling of 4 meters (13 ft.) is the most desirable .type of bul.ding 

from the standpoint of efficiency in operating, building costs and less 

hazarA from fire. A schematic diagram of a suggested floor plan for plant B 

is given in Figure 13 . Plant B shoule have at least 104 square meters
 

(1120 sq. ft.) of floor space iv the processing room and 231.5 square meters
 

(2492 sq. ft.) of floor area in the storage and warehouse. The rccomended
 



Economics in Canning Operations
 
Plant B - Commerclal
 

structure can be built in many sections of the United States for approximately
 

$161.50 per square meter (15.00 per aq.ft.) of floor space. This structure
 

would then cost about $54,180. to build.
 

Equiment lRautraments 

Te basic production equipment and office furniture and equipment necessary 

to operate plant 3 are described in Table XVTZ "Equipment Requirements for Plant 

B." The production equipment for this medium sized canning plant costs approxi

mately $42,106.00, hich includes installation and 15Z of the total cost for 

overseas shipment, but does not include the cost for crating. A description of 

specialized equipment is given in Chapter /Z, "Equipment Description." Some 

Item of equipment probably can be purchased locally at a saving to the 

prospective owner. 

The office furniture nd equipment required in plant B cost approximately 

$1,322.00. Used equipment and furnishings, when available, can probably be 

purchased locally at considerablu savings. 

Labor Requirements 

For estimating the labor requirements of plant B, Table XIX , 'Estinated 

Unit Time for Processing 370 No. 2 Cans in Plait B" was used. The times 

appearing in the table are the average times required for the various operations 

involved in canning a number of fruits and vegetables. Although the actual times 

m
may have varied from product to product, the average times were used for estima

ting plant I capacity. In using thes% times, it was estimated that an average 

of 7 cycled for each of the 2 rete.rts could be made within an 8-hour day.
 

http:1,322.00
http:42,106.00


TANLW XYT 
Equtpmnt Requfrent or CatniPlent 

Item CAPITAL EQUft UXAIWI PRICE ONLY 

Number Quantity Description Unit Total 

PLANT 

1 1 Boiler, 1,035 lbs. steam/hr.(30 hp.), complete with 
automatic controls, water feed 
smoke stack and draft control 

pump, blow-don valve, 
_8,600.00 $ 8,600.00 

'2 1 Steam pressure reducing station: 3.8 cm (1h inch) pressure
reduc, g valve, 3.8 cm (111 inch) safety relief velve and 
3.8 cm (1I1 inch) pipe-line strainer 275.00 275.00 

2 No. 3 Retorts complete with steam cross spreaders, 
steam pressure regulators, mercury-in-glass therometers, 
temperature recorders, pressure gauges, bleeders, pipe-Ine
straners, safety relief valves, cooling water assemblies,
stea, water and air valves 2,034.00 4,068.00 

4 2 Etra insert crates for Retort 90.00 180.00 
5 20 Jar or Can Dividers, Heavy Duty Plastic Separators 6.00 120.00 

6.2 All Purpose Dolly 57.00 114.00 

72Model 23 Electric Can Sealers, with Poweir-;Cords
Switches 

and 1doff 
570.0 1,140.00 

8 2 Spare Parts Kits 6500 130.00 

0 



TANA XVI (c Lued)
 

Zqu~~ 3.qirinnts ur CAnningt Pliat 3
 

Iten 
Ner Quantity 

CAPITAL EQUEPET
Descrption 

EAL
Uit 

F UT 

PLANT 

_.-9 2 Exchanse Parts for Can Sealer $ 60.00 $ 120.00 

-10 :.- 1,iO~i":i::I Continuo s n Nxauster complete with Electri-
Motor, 100-1 Speed Reducer, Steam Reducing Valve, 
line Strainer and On/Off Valve 

Pipe-. 
2,040.0 .2l040.00 

Alternate 
,toNo.10 

11 :.. 

1 

1 

Hand Operated Lide Ezhauster with Steam Reducing Valve, 
Pipe-Line Strainer, and On/Off Valve 
Steam Bacher-Cooler without Stainless Steel Trays 

.1,151.00 

with 2 Quick Opening Steam and Water Valves and Ready 
arranged Steam and Water Lines, Spray Nozzle, Steam 
Reducing Valve, and Pipe-Line Strainer 651.00 :651.00 

12 - 4 Stainless Steel Trays for Steam-Blancher-Cooler 11.00 44.00 

-13 1 1.25 cm inch Steam Pressure Reducing Valves, Range 5-40: 
'SG45.00 45.00 

ff 

141 - •1.25 cm s inch Steam Pipe-Line Strainer 
.. 

_15 -14.6 mters 127. cm 5 inch I-Beam Overhead Track ....... ( 4 8 .f t ) , -.,iii.-:" - -. . ": 

!6.00 

3.00 - "" 

6.00 

144.00 

0 

I. 

0 



TABL XVI (Continued)
 

Equipint Requiremta for, Canning, PlantB
 

U~er QuAntity, 

'MeCAIAZQUPftUT 

Description 

EXANLE PRICE OWL 

Ui oa 

PLANT 

16,11.7c 

I1-7 

18 

30 

1 

inch I-Beam Owerbead Track 900 Camv on 61 
(24 inch) Radius 3 meters (10 feet) long 

0.91 mters (3 ft.) x 1.25 cm ( in.) Threaded Rod, 
]Brackets for Overhesad Track 

Trolly for 12.7 cm (5 inch) I-BeBa Track 

cm 
-14.0140.00 

1'50 

40.0 

45.00 

40.00 

-197 1I Geared Hand Operated Hoist 0.5 =mtric 
Capacity 

toa, ,( Tai) 
2 00 20.00. 

*2114. liters (30 US Gallon) Standard Steam Jackete Kettle, 
Trunnion Mouted-Wom, Constructed to AS]E Code for 40 PSIG 
of Ty ; 316 Stainless Steel inside With Stainless Steel -

Cover, Safety Pop-Off Valve, Trap , Pressure Reducing Valve, 
Pipe-Line Strainer and Cut-Off Valve 1j370,00 1,370.00 

21 2 152 liters (40 US Gallon) Standard Steam JZcketed Kettle, 
Trumion wounted-Worm,.-Constructed to ASHE Code for 40 PSIG ..- .. 
of Type 316 Stainless Steel inside with Stainless 

Steel 

Cover, Safety Pop-Off Valve, Trap, Pressure Reducing Valve-',,' 
Pipe-Line Strainer and Cut-Off Valve - 1,425.00 ;.2,850.00 

40 

0,
 



luder Quantity 

22 4 

23 2 

24 3 

25 1 
-

26 2, 

27 - - I 

28 1 

29 1j, 

S1 

-6 

Zqu:ps-m 

TABLE XVII (Coninued) 

Requirements for Canning Plant B 

CAP1TA EQUIIT. 
Description 

. +.L 
unit 

P •C . 
Total 

Stainless Steel Top Tables, .84 x 3 meters (33.x 117 Inches) 

Stainlesa Steel Top Table Trucks, .84 x .84 x .86 oters 
(33 x 33 x 34 inches) high 

Two Compartment Stainless Steel Sinks, Each Compartment 
.61 x .61 x .36 meters (24 x 24 x 14 inches) deep with 
Splash Back, Legs & Faucets 

Cooling Tank - 1 x 3 x 1 meters (3 -lO 3 ft.) deep with 
2.54 cm (,.In.) inlet and 3.8 ca (1h in.) overflow , 

Eternal Cooling Spray Assemblies 

Lye Peeler-Scalder with Basket 

f 540.00 

/ 

/O.00" 

465.00 
/ 

450.00, 

: 

4 . , 

$ 2,160.00:, 

-
600.00 

1,395.002,'// 

450 00 

;00 700 

/ 

Extra Basket for Lye Peeler-Scalder. 0.00 

Air Compressor, Electric, 

Air Regulating Valve Assembly 

Blanching and Utility Baskets, Heavy Duit 16!-,uge , 
Expended Metal, 35.6 cm (14 Inches) Diaetet, .25.4'/C.'. 
(10 inches) deep with 15 cm (6 inch) Handies. . '// 

.600.00 

50.0 

<.. 

2700 

600.000 

:50.00 

-162.OD 

0 



- i EqlO t Iaquirements for Cainu Plant1B'-

Item CoPITAL EQUPMPT 


Numer Q nttDscitoUitTotal
 

32 1 

33 1 

34 1 
35 2 

36 Optitonsl 1 

37 Optional 1 

38 Optional 1 

39 1 

40 .1 

.: z2
41 

42 -2 

43. ":,2 

PLOT-

Heavy Duty Portable Platfro Scal.* 454kilos (1000 lbs.) 
weights 

eat/Food Chopper 


Pulper/Finisher vith one scree 
-Extra Screens 

Can Reformer 

mS Can hang6r with Rolls 

Extra olls_ 

Hand Flange Reformer Stainless Steel Construction 
for 307 x 409 Cans 

Hand Flange Reformer Stainless Steel Costruction 

for 401 x 411 Cans 

38 Liters (10 US Gallon) Aluinum Stock Pots 

Al-iu u Covers for 35 Liters (10 US-'Gallona) Stock Pots:. 

19 Liters (5 US. Gallon) Aluminum Stock.Pots 

h L 

with 
$ 325.00 

700.00 

4,400.00 

70.00 


2'000.00 

2,185.00 

310.00
 

30.00 

60.00 

11.50 


35.00 


PIICULT 

325.00 

700.00 

4,400.00 
140.00 

30.00 

30.00 30.00 

120.00 

23.00 

70.00 

0 

imp 

3I. 

I0 
0 

http:2,185.00
http:2'000.00
http:4,400.00


Lij 

TABLEI xviI 
EquiPment Iaquirts 

(Ciatinued) 
for Canning Plant 3 

Itim 
Nmber Quantity 

CPIL mQuPnu 
Description 

E 
Unit 

. FRICK MIY 
Total 

4l 

45 

46 

47 

49 

50-

51 

52 

53 

543 

55 

56 

2 

4 

3 

3 

4831 

-3 

12 

12 

4 

4 

'1 

: 

lumnm Covers for 19 Liter (5 US Gallo) Stock.Pots 

luminm 20 Liter (21 Quart) Dish Pans 

Stainless Steel Tilt Buckets -15 Liter (16 Quarts). 

Stainless Steel I Liter (1-Quart) Dippers 

Stainless Steel 120 al (1-Pint) Dippers 

5oing Knives 15 ca (6-Inch) High Carbon Steel 

Paring Knives 8~ ca (3 Inches) Stainless Steel-, 

Stainless Steel Fruit and Vegetable Knives 

Stainless Steel Spoons, 38*cm (15 Inches) 

Solid Stainless Steel Spoons, 46 ca (18 inches) ,',5.00 

Utility Forks 

Heat Sa, -and 

Hot Lift Tongs:for Jars and Ca 

; 9.00 

40.0O 

25.00 

17.00 

15.00 

.9.00 

4,00 

1.00 

2.50 

6:00 

15.00 

5.00 

$ 18.00 

160.00 

7,-.00 

51.00 

45.00 

48.00 

12.00 

10,(00 

20.00 

24.00 

15.00 

20.00 

0 

w 

0, 

. 5 



TAML XVII(Ctiu)
 
Iquiput Reaquirezc=t for :7~ gln B1 

Ite CAPITAL EQ"TEXAMPLE PRICE ON 

Number Quantity Desc.rption- Unit Total.. 

PLANT 

572 	 Reamy Duty Plastic GarbafgeCans'- Capacity i113. 5 Liters-. 
(.0 US Gallons) e ,$36.,00 $ -720.00' 

58 2 	 Heavy Duty Plastic G age Can e Capacity 75.7 Liters
(20 US Gallons) 2250 5_.00
 

59 	 .2 Plastic cutting board& 38z50o8:x2 54,ca (15 x20x
 
1 Inch) 30o.00 :60.00

63 Stainles Steel Funels -15 ca (6 Inches). Di.ter .00D 27.
 

62 ese -3 74Cubic Iaters per (13,2)00 .nutes. 

C6Ma, Electric 250.00 500,00,
 

62 ~ 1Cszboundm Stone 14.00 1MOO
 
100 

63': 	 Clock 10.00 10.0r0
 

64 1.Label Ing:Beach 500 00
 

65 1Can Seam Micrometer .50.00, 50.,00

661 Sanitary Can Opener 20.0000:
 

67 1 ~Pair Nippers 15- cmi 6 Inches)-60 	 60 

68:1 Can opener 22. 00 22.sCO
 

69- 1Hand WashIng Lavatory-200 250.00,:
 

TOTAL OST OF PLANT.EUP~T$53O~ 



TAB13 XMI (Coutm M 
,lquipamt Requireaets for Cm± 1n 

ItmC PI A EQ I T ff P C i 
3ier QuaMtity Decriptiw U"it Total 

OFFICE EQUIPH .. .. 

70 1 Desk and ( 'rW325.00 *: $ 325.00 

71 1 ... _.'3.;:.TYPit's Desk and QMaar . 00'250.00 325.00200 

72 1 ieCabjuet_- 750 75.00 
7- 1 Typewriter; 300.00 300.00 
S74 17 Calculator-200,00 200.00 

."TOTAL"COST.OF. OFICE3--QU ... 1150.00 

I-a DO 

to 
91 

00 



TABE Continued)XII 

Equipmt Raurm sfrCamnn Plant-B 

item 
PLAM

Quant~~(m~Vit7 -Description MXPEMDABLE9 EQUIPM=T:: :::: EXAMLE PRICE ONLY::::Unit ': .:Total2! j 

75-: 3 

762Water 
77 2 

,7. 

-78- 4 

Exhaust The=ometers_18o104,4oC (000F) 

Hose, Heavy Duty -. 75 meters (25: feet) 
Water Hose Nozzles 

Etra Blades for!Meat Saw 

$ .00 

50.00 

:50. 

1.510 

33.00 

100 
10.05001 : 

: 10 

6.00 

79 8 o rushes -2.25 1800 

80: ."J.6 eg~table Brushes 3.00 18,00 

V812-bber-Coated Gloves, Gauntlet Style 5.00 10,00 

82 

812. 

84 

. 'Rubber lovies, Thin 

Cotton Gloves 

m-2Metal Ile 

Canners. Type -

3.00 _ 

5.00. 

10.00 

-36.00 

10.00 t-

First Aid Kit. -20.00-. 20.00 

86 :2 ro 5.00 10.00 

872Mes -- .010.00 

SUB-TOTAL COST- OF PLANT: 2IIABLE, EQIM T ,S 
$291.00 

ot 
I. 
0 



TA=L XVII (Continued)
 
12iin for Cauning Pl i t
1Uquremunts 


Item EDAJ ~IITEXAMPRI CE ONLY 
Euer QUantitY Unsriton: Totalit 

omcz 
88 NRecord Books, iom and -File Folders.-. 275.00
 

89 Stationery500
 

SUBTOTAL OF ZIPUDADLE SUPPLIES 
 "325.0 

TOTM CST. 0F ZX DABLE E NDI S616.00 

6 1 &00 

0 

:0
 

o
 



TALE XVI: 

SUIAIA_ OFy EQUn%= COSTS FOR: PLA B.. 

CAPITAL 

Plant, 
$35,310;001 

Plus 151z for,:0v.?3trgt Etlaed,265 

Subtotal 

Office 

Plus 15.1 foi' Overseas Freight _cEstimted) 

1,150.,00 

-172.,50 

$O606. 50. 

Subtotal 

TOTL CPITL XPUITUE 

1,322.50 

1,929.00 

291.00 1; 

_-Plus 15,1-40'r Overseais.FreihA(Etited) 
43.65 

O0ffilce 

Subtoai1 

325.00k0.... ;.

34.65 0~ 

Pius 15 1 ;for, Oerseas righit (finated), 48.75 

.,Subtotal 

o-PDA=- T .... • ,OTA" " ~g:: ... 

337 

',.$708.40 ". 

S.'ap 

U 



Sconoic~s in CoaIng Operations 
Plant, B - Couaercial 

TABLE XIX 

ESTIMATEI UNIT TIMES FOR PROCESSING 370' NO.:2 C SI AIITB 
(2 Rtorts) 

..... ... -

Operation i iDsuription Tie .Your 1. 
(Man -Minutes) (Man 'Minuted) 

1 Fod Preparation . ap .' ,-,. . 5286
 
2'. Rinsing and Straightening Can . 62
 
3 lPneheatidg Product . .6 0...
0. 

4 Filling Cans.&. as a 0 . * . 92 

.'Exhausting &adjusting Headspace -* 5@
 
.6A Salingns......... 52
 

67 	 Processing and Cooling. o-..~ ; 55
 
Labeling and Wiping. * *.*. 8 0 220,
 

Total Man Minutes per Retbrt 	 193251 

' 
. . . : " " : '. '" - 'I. .. ' 


when' canning plnt Bi operated comercially, 210 persons are required to 

forM the prOductionwork :force or direct Iabor. The indirect labor needed -is'
 

one 	 eachi': plant supervioriclerk and janitor,. A: suwIary ofthe total direct. 

aILnd 	indirect '%labor.-costs .per*ho'ur,'is. given in Table XX , "Labor.Requirements, 

for 	Plant B Operated Comiercialy' ;.nd the. annual labor'.costs' in' Table ,. 

"Annual Labr-Costs f6r Plant B Operated Commercilly. Incalculating annual 

labor"is retained only: for a six
labor, costs- it,.is'ssmed that the direct 

zonth canning se;on. _platThe supervisor; clerk' and janitor are employed 

for 	the full year. 



Economics of' Canning Operations 
Plant B -'C6imercial 

TABLE XX 

=V COMERCIALLY.LABOR. REQUIREW~TS FOR PLANT 3 OPERATED 

Example Your Plant 
No. of Hourly Hourly Hourly Hourly 
orlers Rate Cost Rate Cost 

Direct Labpjri 

.6Fooda,:,reparation and Gineral .18 . . 60! 4.80 $
 
Semi-Skilled.* 0 ' * * * 2- 3.00. 6.00 

: " 20 $52.80Total Direct Labor. 

Indirect •Labor:.-.
 
'.'PlantSupervisor.- ...- .9-- e ;,  



" . . " ,G .- -.$ 5.95 
Clerk.* ......... ; 1.3o. _.. 3.- .-
Janitor , • .. . . . ' . 2.60: 2.0." = 

Tot&lIndirert, Labor 3 $11.55 ,3 

LEL 

": . ., ', TABLE " OXI.. "" ,,. 

ANNUAL LABOR COSTS: FOR-. PLANT B'OPERATED 'COMMERCIALLY, 

I -PanHours Perar Plant AnnualCa 

Iem Person. Hourly .Cdt Exampl Your Plant"Per 


53,222.00-"
"irect.L'abor. . . . .1008 .80 " . 

ndirect. Labor.'' . . .s . 2016 . 11.55 _23.285.00 

.,Total Annual.,Labor Costa 76,507.00 nu Cos 
:.:tem"" •....... * '" :.er:Peart.:.: : o ry €g :' x p e Y u l n 

http:76,507.00
http:23.285.00
http:53,222.00


Economics of Canning Operations 
Plant 3 - Comorcial 

c"It4l keu intm ,t. 

In addition to the capital required to vurchase the laid, the building, 

and the equipment, It If, necessary that the prospective owner have additional 

capital to buy raw materials, payment of waes, cans, labels, cartons, etc. 

This additional capital Is known as "working capital." The working capital 

should be sufficient to operate the plant until It begins to realize a profit. 

In effect, it Is money set aside to insure that the canning operation will 

have a chance of being a success. 

rThe capital requirements for plant B operated coimercially are suuarized 

In Table X ,II"Capital Requirements for Plant B Operated Coumercially." 



________ 

_________ 

Economics in Canning Operations 

'Plant B - Comercial
 

TABLE XXII 

ENTS FOR PLANT B OPERATED CONKERCLALLYCAPITAL REQUIRE 

Example
Item 

Fixed Agss 

Laud...... . . . . . . . . . ... .. ...... "O~~"" 3,000.00 
" 

., * , '___.. 5454,180.00".. .Building...... 
. .. . . 42,106.00Plant Equipment ........... 


Office Furniture and Equipm-nt . . . . . . .322.00
 

Total Fixed Assets 	 $100,608.00 

Working Capital: 

. . . .$.. ... $ 2,801.00SRaw Materials - 1 month 
annual1 . . . . . 47,319.00Cans, Cartons and Labels-


Labor: 
Direct- l month*..... .. . "88.70.*" i.*88'.00. 

" 	 3881.000* . . . A9Indirect 2 month** . . . 

• • .. d.j . <K . O 1,.946.00
Other expenses- month*** 

*.* 81,998.00.Inventory of Canned Products*** ' ,.'.*• 


$146,815.00Sub-Total of Working Capital 

10 of Working Capital for ContinBencies 14,682.00.
 

$161,497.0o 


* See Table Xri. 
** 	 See Table 1(TV less indirect labor. 

see Table* One-half of annual production multiplied by.unit cost -

Your Plant 

$________ 

$_"..-__
_..h ___r_ 

... "
 

_ ....
"
 

"_" _____' _ 

$,___.____ 

$... 

-.. 

http:161,497.0o
http:14,682.00
http:146,815.00
http:81,998.00
http:1,.946.00
http:47,319.00
http:2,801.00
http:100,608.00
http:54,180.00
http:3,000.00


Economics of Canning Operations 
Plant B - Commercial 

Annual Ownership Costs 

costa include interest on investment in land,, interest andOwnership 

office furniture and-equipcapital retirement on buildings, plant equipment, 

ment, insurance, property taxes, and interest on one-half of working capital 

for 6 months. There is more involved in calculating cost to the :owner: for. the 

investment in fixed assets than a straight line depreciation. enerally, port

able fixed assets have some walvage or sale+value, in the magnitude 
of 10% of 

the total cost, at the end of the depreciation period, which may be 
10, 15 or
 

20 years. Fixed assets such as, buildings, are usually given a longer depre,

ciation period with little or no remaining salvage:value. On .the:other hand,
 

her than' depre
land oni wh'ich the buildings arelocated ually apprecia 

ciates in value, consequently, land is not generally depriciated in determining 

of depreciationownership costs. True ownership costs not only include the cost 

but also the,interest,on the'amount invested in fixed.assets. Therefore, if 

fixed assets are depreciated over a long period'of time such. as", 30 years, the 

interest cost"w11l be greater'than if the fixed assets were depreciated for,. 

'only 15 years. To determtne .theownership costs due to''depreciation and 

I ,"Annual Changeiniterest on the investment in fixed assets, the Table 

for Capital Recovery and Interest for Each Dollar of Invesiment" in Appendix 

is used.to obtain a calculatedrmathematical factor for a given number of 

This factor from the table-is multipliedyears at a specified interest rate. 


The .by the amount of the original investment ,lessits salvage value. product
 

of this calculation plus the interest on the estimated salvage value, insurancet
 

and property taxes then becomes the annual ownership cost of the investment in
 

a particular fixed asset. Inustration:
 



________ 

Economics of Canning Operations
 
Plant B - Commercial
 

$ 5,000.00 Purchase cost of equipment 
500.00 Estimated Salvage Value of Equipment at 10% of Cost
 

$ 4,500.00 Capital to be Recovered in Plant Operating Costs
 

0.149 Factor from Table __ based on 10 Years of Depreciation at 8%', 

$ 670.50 Annual Recovery of Both Capital and Interest 
40.00 Interest at 8% on the $ 500.00 Salvage Value 

$ 710.50 Total Amount to Be Charged to Annual Ownership Costs 

Ownership costs are sumarized in Table XXIII "Annual Ownership Costs for 

Plant B Operated Conercially.1' 

TABLE, 

ANNUAL OWNERSHIP COSTS FOR PLuNT B OPERATED COMRRCIALLY 

Example Your Plant 

240.00% . .... ..Interest:n Land at 


-Interest and'CapitalRetirement: 

r
Building - 30 yr. Depreciation, no Salvage, at 8% 4,816.00 
Plant Equipment.- 10 yr. Depreciation, 10% Salvage, 

at 8%.. ....... _571 

'Office Furniture andEquipment: !16 yr.*Deprec

iation 10% Salvage, at 8%. . ... '145.00
 

'Insuranceand Property Taxes .. . . ". "1,580.00 ___ 

Interest on One-Half of Working Capital for 6:. 
3,230.00months at 8% . . ... '.. ,.. . .. . . . .31 

Total Ownership Cost.s,:. $15,982.'00 ... '___. 

"0
 

http:3,230.00
http:1,580.00
http:4,816.00
http:4,500.00
http:5,000.00


Dconomics of Canning Operations
 
Plant B Cormercial
 

Annual Overhead Expense 

Annual overhead expense consists of ownership costs, niidirectlabor 

costs, fuel, utilities, factory materials, office supplies and miscellaneous, 

These costs are sonuarized in Table XXIV, "Annual Overhead Expense for Plant 

B Operated Comrcally." 

TABLE XIV 

ANNUAL OVERHEAD EXPENSE.FOR PLANT B OPERATED COMMERCIALLY 

Exmle -Your Plant 

: _.. __,"
Ownership Costs -,Table X.. . .J 5,982.00 

O
Labor:..-26 

•
uIndirect. ...... " ... . . .. 23,285.00_ 

Ouel * ..... .. . . . ...-. . , 2"648.00 

_Factory Materials- Parts & Repairs, etc ... 927.00 _ _ 

Office Supplies and Miscellaneous .' ... . 

Total Overhead Expee. - . . $46,642.00 _______.. 

nit Cost for Prcessing No. 2 Cans 

In plant B when operated co-ercially at full capacity, the cost for., 

:ounts-to$0.5325 per
manufacturing, selling and distributini No. 2 cans am 


can. A breakdown of this cost i.b given"in"Table:XXV "Unit Cost for,
 

Processing No. 2 Cans in Plant B Operated Comercially."
 

http:46,642.00
http:23,285.00
http:5,982.00


__ 

_________ 

Economics of Canning Operations
 
Plant B - Comercial
 

TABLE XXV 

COST FOR PROCESSING NO. 2 CANS IN PLANT B* OPERATED COMMERCIALLY,NIT 

Cost per can 

Example Your Plant 

RawsMaterials . . . . . . . . . .. . . *,,m,.i. $0.0515 $_______ 

Cans*, Cartons and Labels. . . . . ... 0.1450 _ 

;Direct Labor • ' . ,. .. . . . . 0.1631 __ ....". .... " __ 

Overhead Expense. . .'.* @ * 00.1429. . . . . _______ 

' 

.. . . $_______Sub-Total Plant Unit Cost. ,o e . . 0.5025, + 


,
Selling, Distribution, and Administrative Costs * 0.0300 


.. ..t... 0.5325....
Total UnitCost 


' Costs are based onan annual0production'of 326,340 No. 2 Calls. 

4 9T
 



Economics of Canning Operations;': 
Plant B - Cooperative 

TH ECONOMICS OF CANNING OPERATIONS IN PLANT B OPERATED COOPERATIVEL 

When plant B is operated cooperatively, it should have the same capacity 

If, this 
as if it vas operated commercially - 2590 No. 2 cans per 8-hour day. 

Itsannualproduction should :plant operates for 6 months a year - 126 days ', 


cans.also 	be approximately 326,340 No.. 2 

Land 	Requiremnts 

The land requirements for plant.B operated cooperatively are thesame' as 

The same guidelines, should be followed ' i n select
if it 	operated'comoercially. 

comimercial .operation. Thersuitable site asthose. In. selecting one for aing at 

,cost of the land should. e about the'same asthat .for a coimeicial nterprise 

$3,00.0. 

Building, Requirements 

used as a cooperative canning operationdesign for a building to be 

The size of the 
same 	 as that. in the- couercially operated planI..could be the 

th a 4sq.ftloor f(1,120 Space
7proceseing room, 104 square meters 

would alsobe the' same., However themeter- 13 ft.) minimu ceiling height, 

from,231.5 to.195.5 square "meters
 s.ize of the storage and warehouse,,can be. .reduced 


This reduction in storage and.warehouse
 ,(2492to,:o2104 sq.ft.) of floor space. 


size can be made by a cooperative plant because there vill be'no.need in provid

i:ns,torage for canned products. The patrons vill'remove the 'finished products
 



Economics of Canning Operations
 
Plant B - Cooperative
 

,from the plant at the end of each day of operation. Consequently, the cost 

of theabuilding for a plant operated cooperatively can be reduced from 

$54,180.00 to $489360.00. 

Equipment Requirea&tts 

The basic production equipment and ofiice furniture and equipment requ.re

mnets for.plait B operated cooperatively are the same as if it was operated as
 

a ,commercialplant. Therefore, the cost for the production equipment is
 

142,106.00 and the cost of the office furnishings will be approximately $1,322.00.
 

A list ''and description of'the equipment can be found in Table XVII, 'Equipment
 

Requirements tor Plant -. !' 

Labor Requirementsu 

The labor requirements forplant B operated as a cooperative-w.ill :consist,. 

of two food, preparationsupervisors and two semi-skilled workers as direct labor 

plant supervisor, clerk and janitor as indirect labor. The direct labor will 

be employed only during the 6-month canning season, while the indirect labor 

personnel'will be employed an a-12-month basis. 'The two food preparation.super

visors will need to give individual instruction and assistance to: the patrons.-

The' two semi-skilled workers will be needed 'toperformcertain critical operations 

such as, operating the can sealer and the retorts. It Is very important for 

specially trained workers to perform these operations properly to minimize the
 

outbreak of deadly food poisoning aswell as the incidents: of losses due to
 

spoilage that could be caused by malfunctioning can sealers and improper methods
 

of processing and cooling. All other canning operations will be performed by
 

patrons using the-facilities,
 

http:1,322.00
http:489360.00
http:54,180.00


Economics of Canning Operations
 
Plant B - coopfitl"ve 

the plant super-To obtain a daily output of 2,590 No. 2 cans per day 

probably have to limit the number of products processed in a day
visor'will 

a canning operation can obtain maximum efficiency by canningto one. Usually, 

only one product at a time. However, in some instances canning two products 

at a time could make for better utilization of all the facilities. 

Labor requirements and 'abor costs for plant B operated cooperatively 

may be found In Table I "La\bor Requirements for Plant B Operated, 

for Plant B Operated Copertively,"Cooperatively," and TableXXVII, "Labor Costs 

These estimates are-based: on the assumption'that. the patrons willrespectively. 


perform the daily cleaning tasks and all others except .those performed by the

two sei-skilled employees.
 

TV
 



Economics of Canning Operations 

Plant B - Cooperative 

TABLE ic:i 

LABOR REQUIREMENTS FORW PLANT.B OPERATED COOPERAT .IVELY 

Example . Your Plant 
No. of- Hourly Hourly Hourly' Hourly 

. .orkirs Rate Cost, Rate Cost 

Direct Labor: 

rFoodPreparation and General.. 2 $.2.80 $5.60 $ 

Semi-sklled. .... 2 3.00 6'.00_____ 

$11.60 
Sub-Total Direct Labor 

Indirect Labor: 

Plant Supervi-sor... . .. *1 $595 $5.95 _ _ _.$ 

Cle3k00 3.00-


Janitor'. . . . , . • . . 1 2.60 2.60 . - -"_.:"
 

.Sub-TotAl.Indirect Labor ..... $11.55 $... __ 

TABLE. XXVII. 

ANNUAL LABOR COST FOR PLANT B OPERATED COOPERATIVELY
 

Itell. Hours per Year Plant Annual Cost,Plant* 

per.Person -Hourly Cost- Example Your Plant,
'I 

Direct' Labor . 1,008 $11.,693.0Q $____ 

Indirect Labor ... .2,016 1.5 23,285.00 _____ 

TotalhAnnual Costs . . ''.*. .. $34p978.00 $___ 

.... a$5.60 

http:34p978.00
http:23,285.00
http:11.,693.0Q


'The capital requirements needs for plant 3 operating as a cooperative 

are reduced considerably from those if the plant was operating commercially. 

The reductions are in building, labor, raw material and inventory of canned 

goods costs. The capital requirements for this plant are summarized in Table
 

IXVIII, "Capital Requiremnts for Plant B Operated Cooperatively," The raw
 

materials shown in this table refer to salt, sugar, and other seasonings
 

commonly used.in canming operations.
 



Econmics ofCanning Operations 
Plant B - Cooperative 

TABLE XXVIII
 

CAPITAL REQUIREMENTS FOR PLANT B OPERATED COOPERATZVOLY,,
 

- Item Example Your Plant 

'Fixed Assets: 

Land .............. '.> . 39000.00 _____
 

Builc~ing 299.5 (324 48,360.00
sq.eter 'qft'.)- ____
 

Plant Equipment... . 42,106.00 ______
 

Office Furiture and Equipmen 1,322.00
 

Total Fixed Assets. . . ... .$ 94,788.00 $•. ____
 

Working Capital:
 

Raw Materials 1 month. . . . r . 571.#00 . _
 

Cans, Cartons, Labels - annual . . .. . . 47,319.00 
 _.._-_T__
 

'Labor: 

Direct 1month*e - ... . ... lt,949.00 __J__ 

Indirect 2 months* " , . ... ... . . 3* m ..._1_.
3,881.00 


Other Expenses..- I month . ....... r2,705.00
......


Sub-Total of-Working Capital,.. .$ 56,425.00 $________ 

10O of Working Capital for Contingencies : 5 642.00 

...r~ Tabe $ 62,067.00
*+SedTable XXV1LI 

* See Table indirect labor.
.1VLless 


Ownership Costs
 

The ownership costs, which indlcude interest on the investment in land,' 

interest and capital retirement on other fixed assets, insurance, property 

taxes, and interest pn one-half of working capital for 5 months for plant B 

operated cooperatively are lower than if the plant was a-commercial operation, 

http:62,067.00
http:56,425.00
http:2,705.00
http:3,881.00
http:47,319.00
http:94,788.00
http:1,322.00
http:42,106.00
http:48,360.00
http:39000.00


Keonomics of Canning Operations 
Plant B - Cooperative 

The same explanation of ownership costs that was given for plant B operated' 

comercially will apply to the plant when operated cooperatively. These costs 

are summarized in Table'XX!,, "0wnership Costs for Plant B Operated Cooperatively." 

TABLE XXEX 

OWNERSHIP COSTS FOR PLANT .- OPERATED COOPERATIVELY 

Item' E pe our 

Interest on Lan.._ . O.M $_________ 

Intergst andCpital Retirement: 

Building . 30, yr. Depreciation, No Salvage, 
at 8% .. . , .. . . 4,294.00 " . . . .	 ________. __ 

* 	 Plant Equipment - 10 yr. Depreciation, 10Z"
 
fe Salvage, at 8%. ... . ."';5,971.00" /i_____
 

- O'Affice Furniture and Equipment - 16 yr,.
 
Depreciation, 10% Salvage, at 8% . ,. . 145.00 _-_______
 

Insurance and-Property Taxes .... .. . . 1,502.00 

Interest on One-half of Working Cital for.6 
months . . . . . 0 . 1241.00 _ . . 

Total Ownership Costs,:. $13,393.00 .$_________ 

Annual Overhead Expense' 

Annual overhead exp6nse for plaut:.B operated coopeatively con isis'of 

ownership cost, fuel, utilities, factory materials, office,. .suppliesad mis 

cellaneous. The overhead expense for a"cooperative is higher than.fort a"com

parable commercial plant because direct labor: becomes an overhead expense 

71t 

http:13,393.00
http:1,502.00
http:4,294.00


Economics of Canning Operation* 
Plant B - Cooperative 

insteadofUan umit.coat itm. The costs making up the annual overhead 

expenseari li7d, in Table rn, "Annual Overhead Expense for Plant B 
pDOpeated Cooprativly." ' ' 

TABLE XXX 
ANNu Wwom XPENSEOR PLANT, B OPERATED COOPEUATIVELY 

Ii ": " + "" - -Ex 

Iteln' Example" Your P .ant 

o'Ownership Cost , Table XXIX . . . . . . 13,393.001 $_______ 

Labor-. Table A'".'-

Direct , ,. .-. ,. , 0. •%. . , .. 93.00* > . • 
. . 23,285.00 .. . .... 

2 4 00 ,Fuel. ... .0... " 0% '. . .. " 


Utilities . , . .. 4;:) ..... ". 1,000.00•• 


'Factory Materials - parts a" Repairs . -. 927.00 '___,
 

OfficeSupplies and Miscellaneous. ..
 

Total Oehead Ex ns-. . . . . .. 55,74.0$0... 


,Unit Costs for Processming No. '2Cans 
..' ,., 

When antB oPrated. cooperatively bd acity, the cost. foris R.:-' 

...- .:-:_" ,. t, . - . . ' +. ... " " "" . . ' "? 
.ns 6 2 aimonts to $0.3263 pIbeak of 

costs fui6 aI XI, "Unit: "tsifor ProcesingNo 2 Cansn Plauit B
 

Operated' CooertivelyV,".od c lao a included because the patrons
 

prvide44alli.abor except the semi-skifled food preparation labor and direct-,
 

labo,-, which w taken theannual overhead expense.., 

manufacturini" 
' ' 

Oere into'consideratioin 

http:CooertivelyV,".od
http:23,285.00


EcoomiLcs of Canning Operations 
Plant B - Cooperative 

2 CANS IN PLAT 5* OPERATED COOPERATIVELYLWIT COSTS ORPROCESSING NO. 

Cost per Can
Item 

Example Your Plant
 

. . . . . . .... $ 0.0105IM haterial . . ........ 


.o• . 0.1450 .Cans, Cartons and Labels* * • * • • . 

. • • . . . • • . • . - • • . • 0.1708Overhead Empeans . 

Total Unit Costs . . . ... . . $0.3263 

* Costs are based on an annual production of 326,340 No. 2 cans. 

** The cost per can could be cut approximately $0.025 by eliminating labels 
and cartons, which are useful but not essential. 

6 • 




Economics of Canning Operations 
Plant C - Cainrcial 
Without Optional Equipment 

TIM EOONOKICS OF OPERATING CANNING PLANT C COMMERCIALLY 

WITHOUT OPTIONAL EQUIPMENT 

• Plant C operating coeoerciafly utilizing 4 retorts without optional
 

2 cans of food in an 8-hour
equipment can produce,approximately 5,180 No. 

day. If the plant operates 6 months a year - 126 days.- the annual produc

tion would be about 652,680 No. 2 cans. Operating a canning plant to obtain 

a production of this number of cans per day or year without the benefit of
 

labor saving optional equipment requires a large number of employees. Work

ing space for the estimated number of workers required in preparing the. 

becomes critical in the recomended size building. Man
produce for canning 

the type of .consideration in selectingagement'vill need to give careful 

produce and its quality that will require,the least number of workers 
to pre

should be scheduled to permit avpare' it for canning. The delivery of produce 

orderly flow of raw materials through the plant unless a holding storage 
areai
 

of such an area has not been included in the economicais provided. Thei cost 

analysis of the canning operation of 4thislt. 

Land Requirements 

I_, "Selection of Plant Site,
The guidelines as outlined in Chapter 

The siteshould be carefully stunied in selecting a site for canning plant C. 

selected for plant C should b approximately 2 hectares (5 acres) or larger.
 

can be found and located on relatively.Usually, suitable sites of this size 

Consideration should
inexpensLve land which is not near highly populated areas. 


be given to the availability of additional land for enlarging the 
facilities in
 

for plant C can be purchased for about
the future. It is estimated that the land 

5,000.00. 

http:5,000.00
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scon6mica of Canning Operations 
Plant C - Conrotcial 
Without Optional Equipunt 

Building Rtquirements 

Much consideration' should be &ven in planning and destgning the building 

for plant C. In planning a building to house as many employees as plant C re

quires,' the prospective owners should make inquiries of the local and national 

authorities concerning the latest mLnimum building standards regulations. In 

the United States, there is a relatively recent building regulation requiring 

all new buildings to include special features such as, minimum size' rest rooms 

to accommodate the handicapped' person, etc. The layout plaas in Figure; I' 

include some of the' features required- by somesof the new' regulations. The 

services of an architect, experienced in designing commrcial buildings, would 

be well worth the expense involved. In designing the building natural lighting 

and ventilation of the processing room' should be'utilized to the fullest extent 

for the purpose of providing the best working conditions as possible fof the 

workers andfor conserving energy.It ia advisable that the processing room 

exterior not be flanked on either side with 'storage areas, which' would greatly 

reduce cross ventilation which is necessary to eliminate the steam vapor laden 

atmosphere during processing. Chapter 10. "Plant Construction,"e contains 

helpful information on constructing, the plant building. A one-story masonry 

'type building having a minimum ceiling height of 4 meters (13 ft ''is probably 

the Most desirable type of building' from the standpoint of sanitation, efficiency 

and convenience in operating, low building costs and reduced fire hazards., 

Plant C should have at least 208 square meters (2240 sq.ft.) in the processing 

room and 465 square meters (5000 sq.ft.) in the storage and warehouse areas. 

The recouended type of structure can be built in many sections of the United 

States for $161.50 per square ihter ($15.00 per sqft.) of floor space. A
 

building for plant C would probably cost $108,720.00 to build. 

1-71 

http:108,720.00
http:energy.It


Tk=L =,-r 

Equipuent Requirmnts fdr Carming Plant"C,-: 

Itm ~~~CAPITAL EQUWPMNIT I LEPC OL 

Ne Q tiy Description Ihit Total 

11 

626 kilos 

Biler,' 1,380 lbs. of steam/hour (40 bp.), complete 
with automatic controls, water feed pum, blow-down 
valve, smoke stack and draft control $9,401.00,$ 9,401.00 

2 1Steam pressure reducing station: pressure reducing 
valve, pipe-line strainer and safety relief valve -300.00 300.00 

34 No. 3 Retorts with side pockets, mercury-in-glass
therommeters, pressure gauges, cooling water 
assmlies, temperature recorders, steam pressure 
regulators, bleed!ers, pipe-line strainers., safety 
relief valves and steam, water and air valves and 
steam cross spreaders 2,034.00 8,136.00 

5 
44Extra 

4All-purose 
retort crates 

dolly trucks.5*. 
90.00 360.00 

2.0 

7 

63Electric 

3 

can sealers set to close 

Repair, parts. kits for- can sealers 

one 

-

size, ean 

-6.0150 

-570.00 1,710.60 0 

3 00Extra sizes of chuc-ks and-base plates for cian sealer -000 180.000~ 

t,: 



ThJLE XMu 
Equ.pment Reqts 

(Continudo 
ior Canning Plant;,C 

Item " . ... CAUPIT..L EQIM '. E15WIZ PRICE (ULY. 

buantty Description Unit Tot 

9 

LO. 

-.- I ,2r Continuous line exhauster, complete wit% 100-1 speed 
reducer, steam pressure reducing valves, pipe-lIne, 
strainers, and stem on/off valve 

Steam blancher-cooler writhout trays, complete with 
2 quick opening steam and water valve,, cooling 
water sprays, pipe-line strainer and steam reducing 
valve 

1 0 

651.00 

$ k$2,000.004,000.00 

651.00 

11iii.?.:'6 

12 46:._6eters+++ +,+-i,+( AS ft.) + 

Sta-inleas steel trays, perforated bottoms for steam 
cooler-blancher45.0 

12.7 cm (5 inch) I-Bean overhead track'. .. . + +.++ 

7 

3.00 144.00 '.0 

11 

... 

15,30 

16+r 

-

1 

1 

Trolly for I-Beam track 

12.7 ca (5 inch) I-Beam overhead track curve- 900 on 

61 cm. (24 inch) radius 3 meters (10 feet),long'-100 

Bracket for overhead I-Beam track 

-ast, hand operated, 0.5 metric ton. (& ton) capacity-

i; + '+ 1+ .. . " ... + i""1..1+71 ++ +++" 

40.00 

1.50 

250.00-

++++++"++*+*" "-+ .+ "q 

40.00 

140.00 

45.0 

250.0 

c 

0 

0 



Equipment Requirements for Cuminw PJat C 

It CAPITAL EQUIPMn EflHLE PRICE ONLY 

Nmber Quntity- Description, sit TotaL 

PLANT 

17.. 1 . Sten.Jacketed kettle, 114 liters (30 US. plIon), trion 
muMted-Vorm, ASHE Code for 40 psig of type 316 staiulesa 
steel inside with stainless steel cover, safety relief 
valve, trap, steam reducing valve, pipe-line strainer, and 
on/off steam valve . $ 1,370.00 ' $ 1,370.00. 

18 
-

2 
-------

Steam jacketed -kettles. 152 liters (40 US gallons),
trumion mounted-worm, ASHE Code for 40 psig of type 316 
stainless -steel Inside with stainless steel cover, 
safety relief valves, traps, steam reducing valves, 
pipe-line strainers, and on/off steam valves 1,425.00 2,850.00 

1.; :4 Stainless steel top table trucks, 
(33 x 33 x 34 Inches) high 

.84 x .84 z .86 meters 
300.00 . 1,200.00 

20'_ 2 Stainles steel tables .84 x 1.75- meters (33 x 69 inches) 400.00 800.00. 

2..4 • StaInless steel tables .84 x 3 meters (33 z 117 inches) 540.00.00 

22: 4i/) " Stainless steel sinks,-2 c 
meters (24 z 24 x 14 inches) 
and cove corners 

artmeats, .61 x .61 x .36 " deep with swing type faucets - -
465.00 1,860.00 

21-Water coolngtnk, 1x3 x Ieter
with-.2.54 ca (1 inch) inlet and 3.8 

(3 x10 x3 feet) dep 
cm (1II inch) overflow: 400.00 400.00 

0 



TA=L mMT(Continued), 
Kquipmot Rsurmafor CniglatC 

iteu 
lumer Qatity 

CAPITAL EQUIPHUT 
Description 

EXAWLZ 
Ihit 

PRICE ONY. 
Total 

PLANT 

24 3 Ezterna3l meter. cooling spray assembly -- 45.00 135.00 

251 

2:_6 1 

27.3 

Hand flanie reformer, 
cans 

Hand flang refozuer, 

cans 

Soc pos, 8 ites 

stai1nless steel, for 307 x 409 
I 

stainplesasteel, for 401 x411
-

(0 galon),Aluminum with covers-. 

30.'W 

30.)0 

7.0214.50' 

30.00, 

:30.00: 

28 3 Stock-pots, 19- liters. (5 W 'gallons), Aluminum with, covers 44.00 132.00 

29'8 Dish pans,*hlumnvin 20.liters (21.'quarts) :.:40.6001 3201.00. 

30 :6 Buckets, Stainles wsteel, .15 liters (1-6 quarts) 25.,00 150.003 

31 6 Ladles stainless steel, .75 .liter (12 ounces) 6.0360 

32 06 Dippers, stainless steels 2 liters. (2quarts) -20.-00' 120.00 

33 6 Boning knives, carbonesteel-blades, 15 cm (6 inches) 3.018.00 s 

34 

35 

36 

24 Paring knives, stainless-steel blades, 8,t ca (3 

12 Fruit and vegetable knives', stainless steel 

EUtlity-forks 

inchei 27.00Idoz-

1J0.00/do:. 

6.036.00 

54.00 

10.00 'S' 

0. 



Item 

Nber' Quantity-

:37 12 


381 6 

A39 

4 1. 

J1,1 


42 .:12. 


43:6 

442Garbage 

45- 2 

4 4 

47. V 

_.
•8 1Air 

41Air 

TALE Xmu (Continued) 
EquIpint- -qurints Plant Cfor C.in 

- ~~CAPITAL EQurpiPH 

Description 


PLANT
 

Spoons, solid, stainless steel .	 $ 

Spoons, pierced, stainless steel 

Hand meat, and bone -i 

.Platforn portable scale- 454 kilos .(1000 pounds) capacity,,.. 

All-purpose scales, .27, kilos 	(60 ponds) capacity -

Stools without ba.ks 

Hot lift tons 

ca-s with-.zovers, heavy. duty-plastic, 120. liters 
.(32 US gallons) 

Garbage cans with covers, heavy duty plastic, 75.7 le 

'(20 US gallons)2..00 

Cutting boards,,plastic,.38 x.50.8 x 2.54 cm (15mx20:x 1 inch) 

thick 

Steam hose 15.2 eters.(50 feet)lOng 

compressor'-electric 

regulating valve assembly
- ::"-" :5..eO
 

ZWL 3(2C 

Unit Total 

5.00 U 60.00 

5.00 30.00 

15.00 15.00, 

325. 00 325. 0 

-70.00;, .- 70.00 

15.00 180.00 

--	 5.00 30.00 

a' 
~72.0036.00 72.00 

.
 

24.0 

15.00 60.oI 

150.00 150.0O 

600.00 600.00. 

50.00 50,. 00 0 

http:boards,,plastic,.38


TABLE muXI (Continued)_ 
quipent '..Requirewnts for Ca.mini PIlnt C 

ItmCAPITAL:EQUIPMW 	 EXAMPLE PRICE ONLY 

3~r Quantity 

50 20 

5L :-2 

52I 

53 -1 
2 

54 	Optional.1 

55 	Optional1 

Optional. 


W56 3 

.57 1 

.8 2 

59 1 

:60 I 

61.-6itional . 

'Description 

Jar or can dividers, plastic retort.separator.,7. heavy .$ 
-6.00duty 


Ventilating fan,.374 Cubic Meters per Minute'
 
(13,200 CFN) 

Meat and food chopper, Electric 

Plper/finish ;r Electr-c .
 
Extra screens 


x and401 x411Can reformer mandel for 307 /409 cans 

:Can flanger with rolls:for 307, x 409 c,. 
Extra rolls for 401 X422.cans " 

P nels, stainless steesl, 20 (8 Inch) diameter-

Clock. 

Carbo,=du: ,to.-e 

Can Opener 


Labeling table, 1 x 6.1 meters (3 x 20 feet) 


Corn cutter with two self-regulating (SR).swing type heads,'s 
cut-all device, self-contained mtor drive and incln g 2 
kernal size separators 

Wnt 

.00 

250.00, 

650.00, 

4,400.00U 
..... 

2,000.001

2,185 * 00r 
310.00 

10.00 

14.00 

-14.00 

22.00 

-- 50.00, 

Total 

$ 120.00 
120,0 

500.00 

" " 650.00 

4,400.00 
120.00 

30.00 

14.00 

28.0o 

22.00 

5.00 

0'.--__

0 

http:4,400.00


TABLEXm (Continued) 

E:lquipit lequiremts for Canning Plant C. 

Item. 
Nmer Quantity, 

CAPITAL EQUIPNiM 
Description 

UkIWZ 
Ibit 

PICE ONLY 
Total. 

PLANT. 

62 Optional 

63 Optional 

1 

1 

Double head stand, swing type with cob guide gauge,-
knife setting ring, main plug, and depth gauge ring. 
Spare parts kit for corn cutter 

f. 470.00 
215.00 

64 Optional I Knife sharpener, band type, dry wheel, self-contained 
motor drive 550.00

65,Optiona1 Sike high speed, 4.extra screens, Stainless steel 
Corn distributor,,self-contained motor drive for. wholea 
kernel aid crean style corn ,500.00 

66.Optional 1 Lye peeler-scalder complete '450.00-: 

67 Optional. I Extra rinse basket 60.0 

68 Optional .1 Pea-Bean huller with 1.27 cm'( s inch) sieve. 3,00.00 

69 Optional 
-70 Optional 

1 
1 

- xtra095 cm (3/"8jIch) sievef hl 
• -Extra 1.58 cm: (5/8 inch)', sieve -for huller, 

150.00'. 
150.00 0 

71 1 Can seam mierometer 50.00 $ 50.00 

12 1 Sanitary can opener 20.00.- 20.00 

73. Pairof nippers, 15 cm-(6 Inch) 6.00 6.00 

74A1 Hand-washing lavatry 250.00 250.00 

TOTALCOST OF PLANT EQUIPMENT 46,081.50 S 



TAMTLE 

Equipment Rts 

muXI (Continued) 
for Caning PlantC 

-

midlr 

76-

77 

78 
79 

Itm-CAPITAL 

_QUatity 

OFFICE ZQUIPWT 

D751 esk and chair -

1 Typist' -desk and chair 

2 Fie cabine 

1Typewritir-
1,Calculator 

ZQUIPNKN 

Description 

UXAMWLE PRICE OILY' 

Unit Total 

325.00 $ 325.00 

250.00 250.00 

.75.00 150.00 

.300.-00, 300.00 
100.00 100.00 

TOTAL 'COST: O'-OFFICE EQUIPNT$ 

.. .. . - :.,-, , o. . , - - " 

,250 

: . ,, .i"- .. ".' 

0 

Pt 

U 



TAML mu3 (Continued) 

Equ31iment, Buiremeut fo Canning Plmt C: 

Itm XPENDABLEM EUIPHEET EXAMPIZ COST ONLY 

'Nllmber Quantity Description Unit Total--

PLANT,: 

80 6. ieat and .Bornesaw blades $ 1.50 9.00 

812. Pot brushes -6-- 2.25 27.00 

82-6Ehaust test thermmeter, 8 -. 104.4, C (0 -22--/ 11.00 ' 66.00 

83 2 Water bose, heavy duty, 7.5 meters (25 feet), length 50.00 100.00, 

2 Nozzles for water hoses 5.00 10.00 

85 
%86 

. 4 ro 
4. pr. 

Rubber coated,
Thin canners' 

gauntlet -style gloves
type rubbergloves-

5.000.0
200 8.00

87 "8 Vegetable brushes .00 24.00 

882iftal. files 10.00 20.00 ~*0 

891 First id Kit 720.00: 20.00 

90 3 Brooms- 5.00; 15.00 
91 M~S-5. 00 15.00 

92,: 12:pr. Cotton gloves 3.0 36.00 

SUBTOTAL COST OF - . .37 O 
0 

01 

0a 



TALE XmM (Coninued) 
n
EBquipuent equireuents for Ca Plant C 

amber Qunti tDescription_.to 

EXPENDABLE EQUImmmI ZZUMS1 PRICE OULY' 

OFFICE 

93Record.looks,-Forms, 

Stationery 

and. Pilei Folders $ 3250PKID 

75. 00 

.SUBTOL COST OP: E NABLE SUtEIFe 40.ou 

Tom-L COST- OP"pBE & SUPPLI 70. 

+..
 
I~0 

- ~III
 

I-



SOMIT OF a 

TANSL III 

.WUVMTCo1S TOR CAMWING PLAWT C 

Pliant 

Plus 15 Z for Overieas lzmjae (3tmta 

Subtotal 

Office 

Plus 15 Z for Overseas Freight (Estimated) 

Subtotal 

1TTL COST 0F CAPITAL WDT U$54,287.48 

KRM3!Z 

.o46,081.50 

6,912.23 

1,125.00 

16.75 

452,"3.73 

1,293.75 

plant 

Plus 15 Z for Overseas Freight (Est-mated) 

Suzb~ol 

Office 

Plus 15 Z for Overseas Freight (Et:std) 

Subtotal$ 

$ 370.00 

55.00 

400.00 

60.00 

$ 425.50 

460.00 

33 

cToALCOST OF IBIMLR E DITUR $ 85.50 



Economic 
Plant C 
'ithout 

Euipmnt Requirements
 

The basic production equipment and office furniture and equipment 

necessarj to operate plant C are listed in Table )XXT. "Equipment Require

mnts for Plant C." The production equipment for this size canning plant 

cqsts approximately $54,994.00, which includes installation and 15% of 

the total cost for overseas shipment, but does not include the cost of 

crating for shipment. A description of specialized equipment is given in 

Chapter /2, "Equipment Description." Some items of equipment can 

probably be purchased locally at a saving to the prospective owner. 

The office furniture and equipment required for plant C is estimated
 

to cost approximately $1,322.00.' Used equipment and furnishings, when 

available, can probably be purchased locaIly at conside rable savings. 

Labor Requirements
 

For estimating the labor requirements of plantC, Table XXXIV. 

"Estimated Unit Times for Processing 740 No. 2 Cans in Plant C," was 

used. The times appearing in the table are the average times required for 

the various operations involved in canning a number of different fruits and 

vegetables. Although the actual times may have varied from product to 

product, the average times were used for estimating plant C capacity. 

In using these times, it was estimated that an average of 7 cyclea for 

each of the 4 retorts could be made within an 8-hour day giving a production 

of 5,180 No. 2 cans per day. 

http:1,322.00
http:54,994.00
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TABLE xIV 

ESTIMATED UIT 	TIMS FOR PROCESSING 740 NO. 2 CANS IN PLANT C 

WITHOUT OPTIONAL EQUIPMENT 

Operation Description Time Your Plant 
(Nan Minutes) (Nan Minutes) 

1:, FPood 	Preparation. . . . . . . .... 1372
 

2- .Rinsingand Straightening Cans, . . 124 __ _ 

3 PreheatingProduct .... .*. . 212 __ 

4Filling Cans .	 84,_____ 

5 Exhausting and Adjusting Headapace .. 104 _._:_.."_ 

6! Sealing Cans operated o .. . 104 ... . . . _.. 

7 ~Processing andCooling. ... *55_ 	 __ 

8 Labe ing and Wiping cans,, .. . 440 ___ 

Total Nan Minutes.-per 

Retort_:Cycle..* 2595! ___ 

When canning plant C is operated 	concal 6nnskle8i n 
co. rcal 6 non -killed' and 2smi" 

skilled workers are required to form the production work force or.'direct labor., 

The indirect labor needed consists of plant supervisor, clerk and janitor. A 

sumary of the total direct and indirect labor and the cost per hour is given 

in Table mV "Labor Requirements for Plant C Operated Commercially," and 

the annual labor costs in Table __I,"Annual Labor Costs for Plant C Operated. 

Comercially." In calculating annual labor costs, it is assumed that the direct 

labor is retained only for a six-month canning season. The plant supervisor and 

the others comprising the indirect labor personnel are employed on a twelve-month
 

basis.
 //2.,
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TABU XXXV 

:LABOR REQUIREMTS FOR PLANT C OPERATED COMMERCIALLY 
WITHOUT OPTIONAL EQUIPMENT 

Example Your Plant 
w"No. :of Hourly Hourly Hourly Hourly,, 
Workers Rate Cost Rate Cost 

Direct, Labor:, 

Food'Preparation and'General..36 $2.60 $93.60 4$.." 

Semi-Skilled'. . ,<.i;,. : .2 3600 6.00 

Total Direct Labor' 38 $99.00 

Indirect Labor: 
.Plant Supervisor.. . . . . . .' 50,95 15.95 -

... . ,*.- 1,2.60 '2.,60oJa..nitor... * . '* 

'total Indirect Labor, * 3 $11.55 

TABLEXXI
 

C OPERATED 'COMMERCIALLYANNUAL LABOR COSTS FOR PLANT 
WITHOUT OPTIONAL EQUIPMENT' 

Item Hours per Year Plant, , Plant Annual Costs 

per Person Hourly Cost Example Your Plant 

19060 $100,397.00
 0
Dire9t Labor 


211.55 23,285.00•
Indirect Labor . i.2_"
 

Total Annual aborCosts .$123,682.00
 

Capital Requirements 

In addition to the capital required to purchaae the land, building 
and 

equipment, it is also necessary that the prospective owner have additional. 

//3
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,Without Optional Equipment 

capital to buy raw materials, payments of wages, cans, labeln, cartons, etc.' 

This additional capital is known as "working capital." The working capital 

,should be sufficient to operate the plant until it begins to realize a profit. 

In effect, it is the money set aside to insure the canning operations will, 

have an opportunity to be a success. 

The capital requirements for plant C operated as: a iomercial enterprise ' 

are sumarized in Table XXXVI','Capital Requirements for Plant C Operated Co.

mercially. Without Optional Equipumnt." 
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TABI XK=WI 

CAPITAL REQUIREWTS FOR PLANT C OPERATED COMERCIALLY 

WITIHOUT OPTIONAL EQUIPMT 

Item Example Your, lant 

Fixed Assets: 

Land . . . .. .. .,.. . . . *,.. . .$ 5,000.00 $,___,,_-,__, 

Building. .*' 108,720.00 ____0 S 

.. *, ,.*,• . 54,994.00 

Office Furniture and Equipment . . . . . .. . . 1322.O...... 

EPantquipment... ,* * *.. * 

$________-' r k Total Fixed Assets-. ... . . . 170,036.00 

Working -Capital: 

'Raw a ial - , . . .. . .6. ... . . .$ 56 0 

Cans, Cartone.,and Labels- a"nual. 94,639.00 :__: ' 

Labor:. 

Direct I mouth*'*............ 15i725.00 _______
 

Indirect 2 months** 3881.00 __:__
.3 

Other Expenses.- 1onth**. ... . .3,211.00 _____.. 

,Inventoryof Canned Products***. • • • . ... 144 189.00 ________: 

Sub-Total of Working Capital ,:.0":. 268,247.00 ____ " ' 

10% of Working Capital fqr Contingencies ... . 825.00 

Total Working Capital ". .,"$295,072.00 $.. ,_. 

• See Table XXVL
 
** See Table Xjjj less indirect labor.
 
***,One-half of annual production multiplied hby unit cost - see Table "XL 

http:295,072.00
http:268,247.00
http:15i725.00
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http:5,000.00


Canning OperationEconomics of 
Plant C - Commercial 
Without Optional Equipment
 

ownership Costs 

Ownership costs includes interest on investment in land, interest and 

capital retirement on buildings, plant equipment, office furniture 
and equip

and interest on one-half of working capital for> 
ment, insurance, property/ axes, 

6 months. There is mre involved in calculating cost to the owner for the 

in fiied assets than a straight line depreciation. Generally, port- .,
investment 


able fixed assets have some salvage or sale value, in the magnitude of 10%:"
 

of the total cost, at the end of the depreciation period, whichmay be"10,. 15, 

i ' or r20 years." Fixed assets such as, buildings, ,are usually. given a longer deprecia'ti 

-
Speriod with 'littleor.no salvage value. On the other hand, land'on which t.he build

ings are located usually appreciates rather than depreciates in.value, consequently, 

True ownershipland is not generally depreciated in determining ownership,.costs. 


costs not only include the cost of depreciation.but:.also, the. interest on'the
 

if, fixed assets are-depreciated overfixed .Therefore,amount invested in assets. 


a long period of time such as, 30 years, the interest will be greater -thin if the
 

fixed assets were depreciated for: only 15 years. .To determine the ownership• 

fixed assets,, thecosts due to depreciation and interest, on the investment in 

Table I, "Annual Charge for Capital Recovery and Interest: ,-foi Each "Dollar, 

of Investment" in Appendix is t..,used to obtain a calculated mathematical 

factor for a given number of years of.depreciation at a specified rate :of. 

multiplied by the amount of theInterest. This factor from the table is 

The product of this calculation
original investment, less its salvage value. 


plus the interest on the estimated salvage value, insurance, and property taxes
 

becomes the annual ownership cost of the investment in a particular,fixed asset. 

- Illustration: 
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'$5,000.00 Purchased cost of equipment 
500.00 Estimated salvage value of equipment at 10% of cost 

414,500.00 Capital to be recovered in plarit costs 
0.149 Factor from Table I based on 10 years of depreciation at, 

e_
 
$ 670.50 Annual recovery of both capital and interest
 

40.00 	Interest at 8% on the $500.00 salvage value 
Total amount to be charged to Annual Ownership Costs$ 710.50 

http:414,500.00
http:5,000.00
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TABLE MXVIII 

OMERSHIP COSTS FOR PLANT C OPERATED COIMERCIALLY 

WITHOUT OPTIONAL EQUIPMENT 

Item Example 04Your Plant 

Interest onLnd ... ... .... . .. $ 400.00 $._,_,__ 
Interest and Capital Retirement:.
 

'Building - 30 yr. Depreciation, no Salvage 
at 82 9,654.00 _ 

Plant Equipment - 10 yr. Depreciation, 101, 
Salvage, at 8% . ... .. 7,798.00 _ 

Office Furniture & Equipment - 16 yr. Deprec
iatlon,10%.Salvage at 82 .... . 145.00, _"_: _:__ 

Insurance and Property Taxes . . . .. :. . 2,660.00 

Interest on One-Half of Working Capital'for 6
 
months......... . .j 52901.00 ______
 

Total Ownership Cost' 26,558.0 $___ 

Annual Overhead Expnse . 
Annual overhead expense consists, of ownershicosts indirect labortcsts, 

,..fuel, utilities, factory materials, office supplies ieand.miscellaneous.. These 

costs are summarized in Table XXIX "Annual Overhead Expense;: for",Plant -C 

Operated Commercially Without Optional Equipment." 

http:52901.00
http:2,660.00
http:7,798.00
http:9,654.00
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TABLE mX) X 

AiNNUAL O0VERHEAD EXPENSE FOR PLANT C OPERATED, COM9(ERCIALLY 
WITHOUT OPTIO14AL EQUIPMENT 

Item Example Your Plant 

Ownership Costs ,..-. ., :........ ...... $ 26,558.00 ', _.--....
 

2 Indirect. s ** e *'23,285.00., ____ 

Fuel. .... ,..**:, *** 6P683.00 2 

Utltis . 40 , . . S . . . . . . . . 0 1,590.00 _____ 

Factory! Materials; - :Parts and Repairs . *... 11766.00 


Office. Supplies and' Miscellaneous 1,875.00' ____
 * 2***** 

Total Annual Overhead: Expes... 61,757.00 $____ 

-. Unit-Cost for Processing No. 2 Cans 

In plant C operating comnercially at:ful capacity, the-costformanu

facturing, selling and distributing No. 2, cans amounts to $0.4749 percan....A. 

breakdown r of these costs is given 'in Table XL "Unit Costfor Processing, 

No. 2.Cans- in Plant.COperated Commecial y Without: Optional Equipment." 

http:61,757.00
http:1,875.00
http:1,590.00
http:6P683.00
http:23,285.00
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TABLE XL 

UMIT COST FOR PROCESSING NO. 2 CANS.IN PLAVT:C:OPERtATED CONMRIALLY* 
WITHOUT OPTIONAL EQUIPMENT, 

Cost per Can 
Item Example Your Plant 

. . . . . . . ****. : .... . 000.0515 $Raw 'aterials . . .... 

Cans, cartons and Labels...*.. 0.1450 _

0.1538 ________,Direct Labor. . . .* ...-.. .*.,. . . 

Overhead Expense. . . . . , 0.0946 ____._.._ 

Sub-total Plant Unit!Cost. ., 0.4449 

. . . . M 300Selling, Distribution 

Total.UnitCost... 0.04749 $____ 

*Costsare based on an annual production of 652,680 No.:2 cans. 

+++ . • ' :4A0 



Econbaics of Canning Operations 
Plant C-Couercial 
With Optional Equipment 

-THE ECONONICS,01 OPERATING CANNING PLANT C COONRCIALLY
 
WITH OPTIONAL EQUIPMENT
 

optional labor saving equipment as a commercialOperating plant C.with 


a plant that uses'hand laborin
enterprise is more effieient than operating 

ali pzeparatLon, operations'. WhiLle the initial investment :in!plant equipment 

ls. approximately 25% greater, the direct labor requirements have been reduced 

- ' ' ' ' 
This 	annual: saving: i:n operating costs 'over, a ,by approximately 35% annually. 


period' of' a few-years will besubstantial.
 

Land 	 Requirements 
Th land requirements for plant:. operated commercally:with Optional 

plant without the optional .equipment.",equipment:wll be the same as a 

Building Requirements 

The building requirements" will.: also: be the same, as: a plant fthout the 

optLonal equipment. 

Equipment Requirements 

of the .lbor, saving optional equipment'will be "approx-The additional cost 


imately ,$13,555.00. 'The optional equipment is'listed along with the other plant
 

.ant,
production equipment in Table. XXXI"Equpment Requirements forCanningPl C. 

Labor Requirements
 

The annual direct labor costs for plantC operated.commecally i th
 

optional equipment was $74,189.00. as compared to $100,379.00 for :direct labor
 

The re-,.

'for plant C with the optional equipment -a $26,190.00 reduction. 

.,ductLons in labor requirements+and: annual labor costs can be seen by compar-' 

http:26,190.00
http:100,379.00
http:74,189.00
http:13,555.00
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ing the values in Table XXXIII, "'Unit Timn for Processing 740 No. 2 Cans 

Table XXXIV, "Labor Requirementsin Plant C, lJithout Optional Equipment," 


for Plant C, Without Optional Equipment" and Table XXXV, "Annual Labor
 

Costs for Plant C, Without Optional Equipment" with those values found in
 

the Tablet XLXLI, XLII for plant C without optional equipment. .
 

TABLE XLI 

740 NO. 2 C NSMPLAT CESTIATEDIFOR PROCESSING 

WITH OPTIONAL EQUIPMENT
 

(4 Retorts)
 

Operation: Description .Time Your Plant 
(_ManMinutes))(NM Minutes 

':1: Food Prepara,. on ............. 648
 

2- Rinsing and Sizmightening Cans . • .. . 124 

.3 Preheating Product ...... 0 " . 212'
 
Filling Cans .. . . . . . . .... . .184
 

5 Exhausting and Adjusting Headspace.,. • 104 

6 Sealing Cans.,. 104

7 Processing and Cooling. ....... , 55
 
8.- Labeling and Wiping Cans. . .44. .0..
 

Total Man Minutes per Retort Cycle,. 1,.871 

ith theuse of.1abor savIng optional equipment plant, Cwould only need, 

.:26 1imployees plus 2 gem -skilled workers to. form the production work, force 

The indirect labor would be a'plant supervisor, clerkOr direct labor. 


and janitor. A sumiary of the total direct and indirect labor and the cost,..-

per hour is given in Table XLII, "Labor Requirements for Operating Plant C
 

XLIII,Commercially with Optional Equipment" and the annual labor cost in Table 

"Annual Labor Costs for Operating Plant C Comsercially with Optional Equipment." 

The direct labor would be retained only for the six-month canning season while 

the indirect labor would be employed for 12 month periods.
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TABLE XLII 

LABOR REQUIREMNTS FOR OPERATING PLANT C COMHERCIALLY 
-W.TH -OPTIONAL EQUIPMENT 

Example Your Plant
 
No. of Hourly Hourly Hourly Hourly
 

Workers Rate Cosit Rate Cost
 

Direct Labor: 
Food Preparation and General . 26 $ 2.60 $ 67.60 $_$ 

Semi-killed ......... 2 3.00 6.00 

Total-Direct-Labor • . 28 $ 73.60 $ 

Indirect Labor: 
Plant Supervisor ........ . $5.95 $ 5.95 "$ : 
clerk;.. .. ... . . 1 3.00 3'Oz.2.60 _00 

TotalIndirect Labor . 3 $11.55 $ 

TABLE XLIII
 

:ANNUAL LABOR COSTS FOR OPERATING PLANT C COMMERCIALLY, 
- WITH: OPTIONAL EQUIPMENT 

Item Hours per Year Plant: Plant Annual Costs 
per Person ourly Cost Example Your Plant 

Direct Labor . . .e.. . 1008 $ 73.60 $74,189.00 $ 
Indirect Labor . . . 2016 11.55 23,285.00 

Total Annual Labor Costs... . . . . . $979474.00 

Capital Requirements
 

The annual operating cost for plant C with optional equipment operating 

as a commercial enterprise amounts to approximately $ 278,120.00 which is 

$16,952.00 less than if the:plant operated without the optional equipment. 

http:16,952.00
http:278,120.00
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Capital requireemnts for plant C operating coamarcially with the optional equipmen 

are aet forth in Table .V" Capital Requirements for operating Plant C Con

sercially with Optional Equipment." 

TABIJ Ljtj
 

CAPITAL 3EQUIIUMTS FOR OPRATING PLANT C COMHERCIALLY 
WITH OPTIONAL EQUIPMENT
 

Item 	 Example Your Plant
 

Fixed Assets:
 
Land . . . . . . . . . . . . . .
S,000.00
Building8 	 . . . .. 10130720.0
 
Plant Equipment. . . . . . . * •;549.00 6 

Office Furniture and Equipment ;. . . . . . 1,32.00 

Total Fixed Assets .... . , . 0.. . $ 183,591.00 $_.__ 

Working Capital:
 
n.th....$
Raw Haterial- I mot ... 5,602.00 __
 

Cans, Cartons and Labels - annual.... ; . • 94,639.00 -------

Labor:
 

Direct - 1 month*...... 	 . . . . . * 12,365.00 
Indirect - 2 months* ..... 3,881.00
 

Other Expenses - 1 month** .... . . . . . . . 2,713.00
 
Inventory of Canned Products***. . . . . 133,636.00
 

Sub-total of Working Capital.. . . $ 252,336.00
 
.102 of Working Capital for Contingencies 25,284.00
 

Total Working Capital ...... . . . .$ 278,120.00 $ 

* See Table MJI 

** 	 See Table- less indirect labor. 
S* One-half of annual production multiplied by unit cost - see Table __ . 

Oumerahip Costs
 

The annual ownership costs for plant C with the optional equipment amount
 

to $29,401.00 which is greater by $2,843.00 than for plant C operating without 

http:2,843.00
http:29,401.00
http:278,120.00
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the optional equipment. This increase is due mainly to the interest and capital 

retirement on the extra cost of the investment in the labor saving equipment 

and the extra cost in insurance and taxes. The annual ownership costs are sun

marized in Table XLV-, "Annual Ownership Costs for Operating Plant C Commercially 

with Optional Equipment."
 

TABLU XLV 

OWNERSHIP COSTS TOR OPERATING PLANT C COMMERCIALLY 
WITH OPTIONAL EQUIPMENT 

Item Example Your Plant 

Interest on Land at 8% ............... $ 400.00 $ 

Interest and Capital Retirement: 
Building  30 yr. Depreciation, no salvage, at 8% 9,654.00 .... '__ 
Plant Equipment - 10 yr.Depreciation, 10% Salvage, 

at 8% .. .. . . . . . .. 10,756.00 ________ 

Office Furniture & Equipment -16 yr.Depreciation, 
10% Salvage, at8,. ....... 145,00 ___.. 

Insurance and Property Taxes ........ . , , 2,884600 _ 

Interest on One-h."f of Working Capital for6 .146,: 1'5.62.00 .___. __ 

Total Ownership Costs . .$29,4010 $ 

Annual Overhead Expense
 

The annual overhead expense for plant C with optional equipment increased
 

by $2,843.00 over the plant that was operated without the optional equipment to
 

$64,600.00. The items listed in the overhead expense are listed in Table]L.T.
 

"Annual Overhead Expense for Operating Plant C. Conmercially with Optional
 

Equipment."
 

http:64,600.00
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TALI XLVi 

ANUAL OVEIERA IMZENSE FOR OPERATING PLANT C COt4ERCIhL1"
 
WITH OPTIONAL EQUIPMET
 

Item Exanple Your Plant 

" $ 29,401.00Ownership Costs 


Labor: ~. *.2,8.0 ____ 

*., * . *0 285.. 00 _.____,___Indirect.. . . .. 

Utilities . • . • • • ." . . .: 1 500.00 ___- ___ 

Factory Materials - Parts & Repairs:.-. *, . 10766;.00 __ 

Office Supplies &Miscellaneous . . . . .. . o ... . 1875.00 ...... 

. .Total Overhead Expense $64,600.00 

tAit Cost for Processin& No. 2 Ca.s 

The unit cost for processing No. 2 cans In plant C with optional equip

ant dropped $0.0355 per can as compared to the unit cost processed in plant C 

without optional equipment. An annual production of 652,680 No. 2 cans in a 

plant with optional equipment would save $23,105.00 over a plant without the 

optional equipment. A breakdown of these costs is given in Table X "Unit 

Cost for Processin No. 2 Cans Comercially in Plant C with Optiona.l Equipment." 

http:23,105.00
http:64,600.00
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TABLE XLVI 

MIT COST FOR PROCESSING NO. 2 CMS COMMERCIALLY IN PLANT C:* 
WITH OPTIONAL EQUIPMENT 

Example Your PlantItem 


.*., . $0.0515 _____..law Materials . 
041450 ____ 

cans, Cartons-and Labels... 

0.1140 _______0...... ...Direct Labor. .
 

Overhead Expense. • • . ... 0 6 ., 
 d 4. * e 0 

.
 . 0.4095 _ __._.Sub-total Plant Unit Co t.. 

. * , . . 0.0300Selling, Distribution 'anddininistatio ; 

+.Total Unit Cot *$ 0.4395 

* Coots are baed on an annual prodution of 652,680 No. 2 Cans.. 

.
4A 7 
+ 
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T3 ECONOMICS OF OPERATING CANNING PLANT C COOPERATIVELY
 
WITHOUT OPTIONAL EQUIPMENT
 

When plant C is operated as a cooperative it has the ame potential 

capacity as if it was op3rated on-a comercial basis - 5,180 No. 2 cans per 

8-hour day or 652,680 per 126 day canning season. These estimates may be 

high for most plants of this size operating as cooperatives because management 

does not have the degree of control over the production personnel, except the, 

two semi-skilled employees, as it would have in a commercia. operation.-How- 1', 

ever, operating costs in this analysis have beenestimated on the assumption 

that production would be the same as that of a commercial operation becauset it' 

would be very difficult to predict production at any other level." 

Land Requirements-


The land requirements 'for plant C perated cooperatively,are the same as if: 

it were opcrated as a cowmercial enterprise. The.same guidelines need to be, 

fJollowed in selecting a suitable site as-were used in selecting a site: for a 

co"ercial plant: C'. The.cost of the site would probably lbe,.the -same also 

$ 5,000.00. 

Building Requirements
 

The building for cooperative,plant C would be slerthe elimi

nation of warehouse space to store'the'canned products-, hichwill-be-removed y 

the patrons as they come from the. processing lines. 'The storage area should 

have 356.7 square meters (3,840 sq.ft.) for storage of empty containers, etc. 

The processing roomushould have 208 square meters (2240 sq.ft.) of floor space 

with a minimuw of 4 meters (13 ft.) ceiling height. The building should be a
 

72.
 

http:5,000.00
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one-story masonry type structure,. The services of an architect, experieced in 

designing comercial buildings of this type, would be well worth the expense 

involved. In designing the building, natural ; ighting and ventilation of the 

processing room should be utilized to the fullest extent in an effort to provide 

the best working conditions possible for the workers and to conserve energy. It 

is advisable that the exterior of the processing room not be flanked on either 

sidevwith storage areas, which would greatly reduce the effectiveness offcroas 
1 

.,ventilation,which is necessary i1n eliminating the steam Ivapor laden atmosphere 
.
from the toom during* : Crocessing,chapter / "'Buildin struction," contais. 

hlpful infarmation on constructing :the plant building.
 

The recowmended' type of structure can be built in-many sections of ithe 

United States for'$161.50 per square meter ($15.00 per sq. ft.) of floor space. 

A building for plant C *operated co eratily wouldprobably cost$91,200.0 

in the United States*,. 

'
:Equipment Requirements 

The.basic production :equipment andoffice ,furniture and. equipment to 

!
listed in .Table'I for Plant C.'

The production-equipment for plant C costs approximately $54,994.00, which in

cludes installation and 15% of the:total cost'foroverseasshipment,' but does-, 

not include the cost of crating for shivmentc A descriptionofe+.specia+ized +I 

,equipment is given in Chapter 2.; 

operate plant C are "Equipment P.equirements ". 

*The office furniture' and, equipment--required. for plant- C."is esteimated, to' cost 

approximately $1,322.00. When available, sed:-offficefurnishings ahiould -be:Our-

chased locally at considerable savinsi.: 

http:1,322.00
http:54,994.00
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.LaborRIauiremsnts 

Thi labor requireents for'plant C Operted cooperatively vould consist of 

two sel-skilled workers and two food preparation supervisors as direct laborl, 

and a plant supervisor, clerk and a janitor as indirect labor. The semi-skilled 

employees and food preparation supervisors work only during the 6-month,canning

season. These workers are needed to perform certain critical operations such as,. 

sealing cans and operating retorts. All the other operations Vill be performed 

by the patrons using the facilities. The food preparation supervisors will need 

to give individual instruction and assistance to the patrons* 

Labor'requirements and labor co'sts for plant C when operated as a cooperative 
may be found in Table XLVIII, "Labor Requirements forv Plant C Oerated Cooperatively" 

and Table XLIV_ "Labor Cost for Plant C Operated Cooperatively, 'respectively. 

These estimates are based on the assumption that the patrohsliwiill erfor 'the, daily 

clieaning tasks and all, others except, those performed 'by*the semi-skilled emplOYee. 

30
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TABLE XLVIII 

LAB RUEQUIRM TS FOP PLiNT C OPERATED COOPERATIVELY, 
WITHOUT OPTIONAL EQUIPMENT 

Example Your Plant
 
No. of Hourly Hourly Hourly Hourly
 

Workers Rate Cost Rate Cost
 

Direct Labor:

YFood Preparation and eeral'.. 1' .1:.>2 $ 2.80 $ 5.60 $
 
Semi-Skilled. . , .- .2 6.00
* . 2:..... 3.00 

Total Direct Labor ** . . • ,* . *$11,60. 

Indirect: Labor:p 
1 $ 5.95 


-Clerk . .. .. .. *+ . 1... 3.00 3.00, - -
Janitor. . ..... . . . +. . .. . 2.60 2.60 

Supervisor. ,Plant $5.95
 

Total Indirect Labor,. . . . , i $11 .55' 

TABLE )MIX, 

ANNUALLABOR COSTS.FOR, PLANT ,C:OPERATED COOPERATIVELY, 
:WITHOUT OPTIONAL EQIPMENT 

Hours per Year 1,Plant Plant Annual Cost 

pailesonl , -st orl Exrml Your Plani 

. .1,008 . coo$1693.00,t+ie +fo .++ I 
indirectLabor. . . ..2016 ,+1.5 ' 23,285.00 __+ __. _ 

Direct Labor. . C++++!:+opa+to~sm$119n a's . a a,re rd$__ 

T.tal Annual Labor+Co.t $349978.0
...
 

/+:
:+i O+~ N L+E UI MN
• i:+ ++•:?+.+?. +'::' +'l H0 /3 / 
Capital Requiiements 

darThe capital requirements forplant Copratiga copo v edced 

considerably from those if the plant, was operating. commercdially.', The reductions, 

http:23,285.00
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Without Optional Equipment
 

are in building, labor, raw materials and inventory of canned goods costs. 

The capital requirements for plant C operated as a cooperative are, 

Summarized in Table L,"Capital Requirements for'Plant C Operated Cooperatively. 

The raw materials shown in this: table refer to salt, sugar, and other seasoning,.. 

agents commonly used in canning operations. 

TABLE 1. 

CAPITAL-EQUIREM.TS FORPLMNT C OPERATED COOPERATIVELY 
WITHOUT. OPTIOWAL EQUIPMT 

ItuExample Your Plant. 

Fixed.Asets:. 
Land . . . 6 a'.$ 5,000,00 
Building . . . ,..... . . . 91,200.00
 
Plant Equipment.. . . . 54,994.00
 
Office Furniture & Equipment .. . •. . . . . 1,322.00
 

Total Fixed Assets. . . ..-. $152,516.00 

Working Capital: 
Raw Materials - 1 month.. ..... : " a - $ 1142.00 
Cans, Cartons and Labels.- annual .. . .. ... . 94,639.00- ,_•_'_ 
Labor: 

Direct - I month*. . . 0 " . . '.**.. ".. 1,949.00 _
 

Indirect - 2 months* * ....... g g 881
* g1 .e g.3, 0 ____..
 

Other expenses - 1 month** . 0 eg g g 3,728.00
0 ? gg _____ 

Sub-total of Working.Capital . . .... .-$105,340.000. $,_ _._

11of Working Capital for Continigencies . . . . . 0534i.00, ____
 

Total Working Capital. 0 . a. 0. , - : 115'9874.00, _' _
 

kSee Table XL14
 
**Sea Table L r les indirect labor.*
 

http:115'9874.00
http:0534i.00
http:3,728.00
http:1,949.00
http:94,639.00
http:152,516.00
http:1,322.00
http:54,994.00
http:91,200.00
http:CAPITAL-EQUIREM.TS
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Oii hfi~ cooats 

The bwnerhip. costsw ich iclude interes. on the'inestment in land', 

intexest and capital retiremezit on other' fixed assets, insurance, property 

taxes,- and interest on one-half of the working capital for 6 months are 

lower" for plant C when' it is operated cooperatively than if it is operated 

that 1.commercially. The samn explanation in determining ownership costs 

.iven"for.'plant C operated-coMinrcially will apply to the' plant:whenits 

'
 o acoperative.'copoatedas These.costs are-smiarized in Table lI_ 

ship Costs. for ,Plant!C Operated C6op ratively. 

TABLE L 

OWNERSHIP 	 COSTS ,FOR PLAT C OPERATEDCOOPERATIVELY 
WITHOUT OPTIONAL EQUIPMENT 

ItmExample 	 ,Your Plant. 

.	 0*.0 " .	 40 00.	 ....Intereston Land 


Interest and Capital Reirement: 

Build..g.. 30 yr. Depreciation, o Salva , 

Plant Equijpent - 10 yr. Depreciation, 10.
 
Salvage, at 81 . . . . 7,798.00 ___.:_:..
 

.Office Furniture &Equipment - 16 yr. Depre
ciation, 102 Salvage, at 8% 4.0 ____
 

Insurance and Property Taxes .......... .2,397.00
 
Interest on One-half of Working Capital for 6.
 

months .... 1 .317.00 .. " 

4.2. 	 00Total Ownership Costs .. . . .0. 

-	 *.if 	 n 

http:7,798.00
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Annlui*f Overhead Expense'" 

Thea.nnual overhead expen&e for' plt C operated as a cooperative consists 

of owership costs, both"direct and indirect labor costs, fuel, utilities, 

factory materials, office supplies and miscellaneous. The overhead expens.e 

for a cooperative ia hither than it im for a comparable comiercial plant 

because direct labor 'is an overhead expense. Other costs making up the annual,
 

overhead expense are listed in Table LII, "Annual Overhead Expense .for lant 

'COperated Coopratively." 

TABLE LII 

ANNUAL OVERHEAD EX1 ,FbR PLANT C OPERATED COPERATIvELY 
WITHOUT OPTIONAL EQUIPMENT 

'Itern Example Your Plant

Owners.hipCosta .. 21'156.00 
_Labor: 

C 

Direct . e. . ' . . . a. 0 a a . .. . 11,693.00 
Indirect 23,285.00 

Fuel . . * *. . * . . . . , S,* * ... 6,683.00 
Utilities . . ... . :........1,590.00 
Factory Haterials Parts & Repairs' . 1,766.00 
Office Supplte.& Misceflaneous. . r 1,875.00 

TotaiOverhead Expense.. . $ 68,048.00 $ 

Unit Costs for Processing No. 2,Cans 

When plant C is operated cooperatively at full capacity, the cost for 

*mufacturing No. 2 cans amounts to-$0.2598 per can.. In a breakdown of.the 

costs found in Table jj "Unit Costs for Pro'cessing No. 2-2.Ca''i:n.Plant C'Operated 

http:68,048.00
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Coperatively" no direct labor.was inciuded because the patrons provided al: 

food preparation supervisors: and. 
labor except the' semi-skilled" labor, 

in the annual overheadtaken' into considerationdirect labor, which were 

expense. 

TABLE ,Iii 

2 CANS IN PLANT C OPERATED COOPERATIELY*UNIT COSTS:FOR PROCESSING NO. 

-I TI:UTzPTI0NMA EQUIPMENT-


Cost per Can 
Item Example Your Plant 

$ 0.0105 $Raw:aterial. . . . . . . ........ 

0.1450 	 ' Cans . Cartons and Labels**,... 

" 	 .$ 0.2598 $Total Unit Coits 


* 	 Costs,. are based on an:annual production-of .652,680 No. 2 Cans.
 

*Thee cost per can could be cut appro imtely $0.025 by eliminating labels and
 

cartons, which, are. usful but notesential. 

EQUIPMENT"
THE EONOMICS OF OPERATING CANNING PLANT C .COOPERATIVELY:WITHIOPTIONAL 

A cooperative, the size of plant C,s-hould siriously,"consider the feasibility 

costlabor saving optional equipment because the unit
of 'invesling $13,555; 00 in 


can
the optional equipment is only $0.00465 per No., 2
.ofoperating plant C.wth 

than for a plant without the equipment. The production 'of5,180 cans permore 

da'y' or.. 652",'680 No. 2 cans per year can be: obtained with only 26 patrons in a plant 

with the optional equipment as compared to 36 patrons in the same 
type of plant 

without the labor saving equipment. 

The labor requirements and labor costs for operating plant C either 
with or 

The capital requirements for plant
without the optional equipmeut are the same. 


C with the labor saving equipment is only $282.00 more than for the 
plant without
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costs for a plant with the optional equipment is greater 
by

it. The ownership 

The annual overhead expense for plant C 
$3,086.00 than the plant without it. 


, 
with the extra equipment increased by $3,036'.00 over the plant without it. Ths 

caused the unit cost'for the' plant with' 
the annual overhead expenseincre sie in 

the optional equipment to rise $0.00465 per No. 2'can "above that for a plant. 

operating without the equipment. The'unit cost..per No. 2 can prociessed by plant 

' to be$0. 2644.estimatedCwith the' labotsaving optional equpmnt"is 

'2.4
ledtet. 


Io36
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CHAPTER SEVEN
 

SELECTION OF PLAT SITE 

Gneral Considerations - A canning plant should not be locatedat 'a 

particular site norely because the laud can be obtained cheaply. Rathebe 

many tfactors should be considered and carefully evaluated before the,ideal' 

'siteis: selected. Any local ordinancee pertaining to the operation of 

indutrial plants should be knows. An adequate supply of ra mteris of 

acceptable quality and an adequate and dependable supply of water should be 

available at the proposed caning plant site. Sufficient labor must also 

Ib'obtainable fr'om the area surroudin8 .the canning plant. Good transpor

tation facilities and sevae and vasts disposal cilities are essential. 

-Also required is an adequate fuel and power supply. Finally, It is recom 

wnded that the site for the proposed canning plant have adequate land 

available for future expansion purposes. 
Ralftaterials.- [n selectingthe site for a proposed canninp 

an adequate and dependable suPply of rw material.shouldbe available in 

:the indiate vicinity, The supply should be sufficient t: keep: the: plant 

operating,&for at, least half of If the district under consider-.the tiIe. 

astion is not capable of producing the volume of raw materialai needed, ax-r 

penditures f1or abuilding end equipment are not justified. 

It should be determined whether the. quality of. the raw "arials is,, 

,suitable for canning purposes. Some fruits and vegetables, although, 

acceptable for fresh mrket, are not suitable for canning. 

The success of a canig plant depends as such on continuous operations 

as an the minin capacity. ibis is necessary in order to decrease the cost 

of operating the plant per unit of produce cow-I. Figure L in-Appendix shows the, 
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approximate harvesting season for a nuber of fruits and vegetables grown 

in the United States in the state of Clifornia. A chart siailar to this 

one could be used as a guide In selecting the -v products to be canned. 

EspeciaUy when fruits and vegetables are canned, there is no question 

as to the advantages of being located near the raw materials. Advantages 

of being located adjacent to the sourca of raw products are as follows: 

1. The fruits and veptables can be harvested at the best time in 

order to assure a quality product. 

2. There Is a decrease In the injury from handling of the product and 

in the deterioration changes after harvesting the product. 

3. Transportation costs of thu raw materials are reduced. 

4. Clean$eg, sanitizing, and recycling of containers used in hirvesting 

and transporting produce to the canning plant can be programmed on shorter 

schedulas, thereby reducing the need for a large investment for such con

talners as well as reducing spoilage. 

When the source of ra materials is adjacent to the canary, the 

producer very often makes frequent delivery of products. This results not 

only in better quality products but also in a much closer relationship be

tWean the canner and producer. Under such conditions, the canner is better 

able to explain his requirements for raw materials, and the producer Is 

more likely to understand them. 

In many instances, the canni'g plant contracts with the grover for 

hi. season's crop. Sometimes the catanr even furnishes the u"dp. In 

other instances, the canner buys re materials from the grower on a batch 

basis. 
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Labor Supply - An iportant factor to consider in selecting a site for 

a proposed canning plant Is the availability of an adequate supply of labor. 

Unlike mny types of businesses, catning plant labor demands fluctuate with 

the season. To attract and to hold astisfactory labor can be exceedingly 

difficult. Smell towns and rural comnities where there are no large in

dustries often provide a good source of seasonal labor. If sufficient labor 

cannot be obtained otherwise, it may be necessary to bring in outside help 

and to provide living accomodationu. If suitable dwellingu have to be 

erected by the canning plant, an additional item is added to the capital 

requirements of the new plant. 

During the busy canning season, a fixed work day is often impractical 

for conercial plants. The raw material may be brought to the plant at 

more or less Irregular intervals and, since it is extremely perishable, it 

must be processed as soon as possible. 

As a rule, key personnel such as plant superintendent and clerk are 

retained for a full twelve month work year. Cooperative canning plants in 

the United States are often managed by teachers who instruct high school 

dasses in agriculture or home ecor,:ics during the inactive canning seasons. 

Transportation Facilities - The proposed site for a canning plant should 

be located close to good transportation facilities. The types of transporta

tilon which will be needed, e. g., rail, water, and public highways, should 

be carefuly considered. For many canned products, freight rates my be the 

determining factor as to whether an item can be packaged an:d marketed pro

fitably. 

Many small cming plants make the mistake of not considering transporta

tion facilit4 as for future expansion. As the canning plant growe, the 

/3C
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importance of transportation becomes greater. For this reason, transportation 

facilities should be considered very carefully in selecting the site for a 

canning plant. 

luel and Pmmr Supplies - Fuel and power supplies should be available 

at a reasonable rate. If gan is used in the plant, the supply should be 

large enough to uaet the present and future needs. 

Electric power is very essential in operating a succeenful canning 

plant. A careful check should be made to see that adequate power is avail

able at all times. Capacity of the power lines for future expansion of the 

plant facilities should also be considered. If electric power is not depend

able, a standby electric generator should be available. 

It Is suggested that local representatives of the utility companies be 

contacted to determine whether the services are adequate. 

Water Supply - In selecting a site for a canning plant, the aval2ablity. 

of water should be considered after the availability of raw products has been 

determined. This Is true because large quantities of water are needed in the 

canning operations. The most important uses of water are listed below: 

1. Cooling of processed cans 
2. Stem generation 
3. Preparation of brine, syrups, etc. 
4. Blanching 
5. Cleaning and preparation of raw materials 
6. Cleaning of equipmnt, floors, walls, etc. 

In general, fruit and vegetable canning plants will require more water 

than nat or fish canning plants. Approximately 1-1/2 to 2-1/2 gallons of 

water are required for each No. 2 can of peass packed in the United States today. 

All water used around a canning plant should be of good drinking quality, 

free fro any possibility of sewage contamination, and low in mineral salts, 
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"Hard" water containing appreciable quanespecially sulfates end iron salts. 


tities of calcium and magnesium salts also should be avoided, not only be

cause of any possible effects on the product but also becauss of the damage 

to the boiler tubes. If the water available at the canning site does not 

fit for use by the installmeet theme requirements, it can possibly be made 

ation of a water softener. Experienced engineers should be consulted on this 

problem. 

Water for a canispilnt may be obtained from wells or municipal water 

instences, welt water requires no purification whatsoever.supplies. In many 

Inicipal water supplies can be of any quality, depending on their source and 

'the treatment used by the municipality. They are almost always free of bac

terial iupurities. In all cases, a competent bacteriologist should attalyze 

the water supply to determine what purification is necessary. 

Land Available for Expansion - In selecting a site for a canning plant, 

sufficient land should be available for future expansion. Although a smal 

"
 
iite of probably half an acre is sufficient for a start, availability of ad

joining property to expand to seven or eight acres should be considered. 

Sewage and Waste Disposal - The seawage and waste disposal facilities of 

,,aproposed canning site should be evaluated carefully. As a rule the conning 

plant should be located on level land or land that can be reshaped by grading 

so that there will be ample provision for drainage facilities. The imediate 

or buildings should be firm with sufficient slope for area around the building 

good drainage. Provision for sewage from toilets must be made for It to enter 

an underground septic tank with adequate drainage fields or a umicipal sewage 

a system is the best method ofdisposal system. Ideally. muicipal disposal 


disposinj of liquid waste from the processing operation. If municipal waste
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:	dposal systems are sot available, a consultant on sewage and waste disposal 

should be engaged to develop the most practical system. There are three pos

sibilities for disposing of liquid waste from the plant operations that a 

consultant my consider: 1) septic tank with a large drainage field, 2) ab

sorption ponds or storage lagoons, and 3) spray Irrigation. To Install either 

of these three systems will require a competent consultant engineer who',has a

good knowledge of sol types best suited for each of the three systems. 

Plant Grounds - It ast be remembered that the grounds about the canning 

plant will need to be kept free from conditions which nay result In the con-, 

taminstion of food Including the following: 1) improperly stored equipment, 

litter, refuse, and uncut weeds or grass within the immdiate vicinity of the

plant building that may constitute an attractants breeding place or harbor for 

rodents, insects, and other pests; 2) excessively dusty roads, yards or park

ing lots that may constitute a source of contamination in areas where food Is 

exposed; 3) inadequately drained areas that my contribute contsaination to 

food products through seepage or foot-borne filth and by providinlg t beding'. 

place for insects or microorganism. 

Alp 
4.
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CHAPTER EIGHT
 

CANNING PLANT OPERATIONS
 

General Considerations: 

attention. 
In processing food. strict quality control as well as careful 

to insure an attractive and palatable product." A 
:o sauitation is necessary 

fruits,
11ow chart showing the various operations involved in canning 


=at* and juices is shown In Figure 15. A simplified pictorial

mptables, 

fruits-and vegetables ap-,
flow chart of the operatios involved in canning 


pearejan gre 16.
 

preventing theprodutce'from
should btaken in1. Hearstint' Caution 

MostIfruits. ' to the, canning plant.
being 	damaged in harvesting and delivery 

of maturity ter prevent Iexcessivethe firm ripe stageshould be harvested in 

.omepreparation
to bruising during harvesting and delivery.damage due 

'which..willlose of soluble sugarsand"'acids,to avoid include:hazards 

breakdown of 
cause 	poor flavor, in washings:of the peeled and cut fruit; 

most 
slices while being processed; and unattractiveess . 

the halves or 

fresh -consumption.
vegetables are harvested at the optimum stage of maturity :for 


take place rapidly in harvested proouce, it isimportant that it
 
Since 	changes 

to the camning plant and processed promptly. •Best resul ts. are 
be delivered 

is within 24 hours after harvesting.
obtained if the produce canned 


done by hand or mechanically, removes
 
2. 	 Washing: Washing, whether 

large percentage of surface microorganism. Thorough washing is 
-dirt 	 and a 

of heating,
the removal of microorsanism reduces the amount 

iportant because 

food and therefore, lessens the chance of 
required to sterilie the canned 

Care must be taken in the 
organisms surviving ha spoiling the product.

some 

will not become bruised or cut causing
that the producewashing operation so 

of small lots of produce can be successfully 
the loss of valuable juices. Washing 

the 
but sprays of potable running water will make 

carried out In pans of water, 
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washing operation more convenient and thorough. If large quantities of 

produce need to be washed, a mechanical rotary rod washer should be 

considere,d. 

3. 5rading and Sorting: Quality and uniformity in the' finished product.

are maintained by grading and sorting the produce. Produce that is too green, 

over-ripe, 	 or even spoiled or shows serious Insect damage should be'discarded., 

ones and'
Large, choice fruits and vegetables should be sorted from the small 

canned separately. Smell fruit, if sound and fully ripe, can be' utilized by' 

making It into jelly, Jam, nectar or juice. Small vegetables'can be used in 

making hash, stews, soups, etc. In some cases, it may be desirable to ,can two 

or more different grades of produce. Of course, these-coments as to slze do 

not apply to material that is to be cut into pieces.,, 

:4. Preparatlon: Methods. of preparation of produce for canning ustbe, 

chosen according to the type of produce, and style ofcanning desired. Food 

is ordinarily prepared for. cannin in the same.- manner that fresh food is pre

pared for the"table..Peelin is accoqplished by-scalding, steaming, with a 

caustic soda solution, or by, a mechanical peeler., Shelling of peas, and some 

beans by hand is & slow and tedious operation; and in large operations, it isi 

always done mechanically*. .The .sameIs true of cutting corn off the Cob. How-, 

ever, in smll operations, and where labor costs-are low, it: may, be more eco

nomical to do these operations by hand. 

It is often desirable to can large fruits and vegetables whole Or .iin 

pieces as large as can be conveniently packed into the can.: From aniaesthetic',', 

standpoint, it is necessary to make the pieces uniform in size'and shape and to 

preserve the natural appearance of the fresh food insofar'as.ais possible..: 
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bet vegetables, and, som fruits, Such as, apples, are blanched before 

being packed in the cans. Blanching -4exosing fruit or vegetables to live 

steam or boiling water - expels the intracellular gases, further cleans It 

of dirt +or:spoilage- organisms, elliminates it of earthy flavors, and fixes some 

of the color in the food. In some csaes, particularly in the canning of meats, 

food 'Isiactually cooked before it is placed into the cans. Generally, however, 

care is-taken in the peeling and. blanching steps to.avoid completely cooking 

the food since such co0kn my ham, the flavors appearance and texture of 

the' food. 

Some acid foods. are not blanched but are cold-packed. However, it is 

difficult. to otain, full,6bcas witho6Lut blanching, because, of shrinkage during 

processing. Care*mustbe taken to' preserve the color of cold-packed foods. 

Salt, ,sugar, 'ascorbic'acidis or a combination of ascorbic and citric acids are, 

used fr equently. in the canning medium to prevent discoloration, and+cntlied
 

with an acid-resistant enamel are used.
 

5. Filling: When filling cans,. the food is generally placed in the cans, 

end the liquid medium, brine or syrup, Is poured over i egetables may be 

packed with a salt tablet and.covered with water. When packing, it is important 

to arrange the food in such'a way as to leave a minimum of void space in the 

r:ontainer. This is one of the reasons for wilting the product by blanching. 

Such arrangement of the blanched food, insures full weight and, in the case of 

foods canned In glass, an attractive appearance. Attention to this point is 

particularly necessary in canning large fruit such as peaches. 

6. Exhausting: Exhausting consists of heating filled cans with live 

,.steam in an eXhaust tunnel or in a boiling water bath until a speclflied 
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temperature at the center of the can is reached. This insures that alarge" : 

portion of the intercellular and intracellular gasses is expelled and thait the 

headapace in the container isfilled with astem rather than with air. Itra

cellular, and intracellular gases have approximately the same composition
 

as air. Therefore, they contain about 20 percent oxygen. Containers sealed-. 

hot will have a partial vacuum when cooled. It is particularly Important.
 

to eliminate oxygen from the container since food exposed to oxygen discolors
 

and loses flavor. Excessive gas sealed in the can will create'excessive 

pressures within the can and may cause permanent distortion of the canwhich 

could lead to spoilage."
 

Foods that are precooked neednot be exhausted provided they,',,are;- still 

hot while .ha containers are,filled and sealed. Foods packaged- in glass 'Jars 

with a two piece lid are generally filled hot or are covered with boiling 

"
 brine or syrup and do not require ,exhausting sincegases escape.,from the jairs 

during thermal processing.
 

7. 'Sealing:. Cow are sealed as soon.as the center can temperature. 

reanhes the specified value for the food being cannid. 'Aperfect'seal:18 

rwill perit spoilage.. Tin cans 
vitally important because an imperfect one 

are sealed by means of a sealing machine, which may be d-operated or motor

driven. Can sealers must be kept in good repair, properlyeadjusred ,and inspected. 

frequently to prevent improper functioning.' 

Glass Jars with self-sealing lids are sealed by placing the topson ::the 

Jars and screwing the ring down firmly, but not too tightly. Screwing the 

.ringdown too tightly my break the sealing compound on the lid or prevent the 

Jars from exhausting properly during processing. Although the self-sealing lid 

is the sl.pleat and the most practical, several other types of lids are available 

and fairly widely used. 
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8. Proces .sing:Processing con ists' of exposing the sealed cans or 

Jars to' saturated' steam, uder pressure or to-boiling water. Acid foods msy, 
be safely processed in boiling water since most heat-resistant spores are 

not able to grow in an acid medium. Hovever, low-acid foods, which Include 

most vegotables,'meats, poultry, and sea foods must be procesied at temperatures 

higher than that of boiling water 100 C (212 1) In order to kill the bacterial 

spores.:. Steam under pressure at .115 C (240. 1) or higher is usad for process

ing low cid foods.- To'process at temperatures" above that of boiling water 

pressure cookers or retorts, -which. are pressure vessels especially designed 

to wvthtland: the pressures involved, are employed. "These vessels vary in 

size, frm6.small pressure ciookers used.on surface 'burner units and holding a 

e answcas, to large retrs capable of processing several thousand cans at a 

time. 

From.the standpoint of food safety, it is vtally important that process.-

Ing times, and temperatures used are sufficient to.sterilize, the canned product. 

However, from.the-stand point of quality control, it is equally important that 

the foodia not overcooked., since. overcookng will probably destroy the flavor, 

appearanceand nutrit value' of the food. r, this reaon, the temperatures. 

and imes. given in a schedule for each. product and each size: containe houldb 

accurately measured and carefully concrolled. 

9.i Cooling: Rapid coolingis very important to prevent foodspoilage by 

the heat resistant bacteria, thersophiles' and overcooking. Tin cans afe 

usually cooled by'submergin. .thee incold runningwater 15.5 to .21 C (60 to 

70, _).ilthey. are cooled, down to 38C(0 ) Becauss Bless breaks under. 
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thermal shock, food processed In glass jars needs to be cooled slowly either 

in air or in fine mist spray of water. A fine mist of spray water is the 

most desirable from the stand point of food safety and quality of product 

because this method is sach quicker than air. Cooling by thiu method cad 

best be accomplished by cooling in a retort especially installed fot coo'ing 

glass jars following the thermal process. 

10. Labeling: Labeling serves to identify the product, net contentsj 

ingredients used and the manufacturer's name and address as well as to help 

protect the can from rust . In smfl canning plants labeling is done by hidd 

sance even the small labeling nachines are expensive nd have very large 

capacity. Labels shoUld be attractively desinedA to ippeal to the cuit e ; 

Although most labels are printed on paper and the paper iaei Ui igued bn the 

can, it in possible in some areas to purcha cans. ith: i,A5i6thognhic libel 

one tAat is printtd directly on the metal of the can. 

116. Storing: Storage areas moat be providet fo: the fiihed ais; A 

cool, dry place is not only. desitraa but facdday bddd b6th -mid bi"l ad 

chemical spoilage are greatly accelrated, in *arm fatmbspheea. For storIng 

glases jars a dark place is red ded beause light is lAkel* to caue diol

ation of the product. A dty dtdre Is necessary to prevenft ist f66m f6ilig 

caeson the metal cans andt pto- tvf from comin apat. 



CHAPTER NINE
 

General Capsideratims: Whftn d9s1i60# an efficient d,opdoessg plni: 

iajor cousiderstions should be 8ivift to the lcdatinn-of equipmet so that t4e 

to products enter the*plait anid Ilov throdgh the, proeising ines qu 1ickl mi 

th a nia of lost i fti id dlL de t6 high capaci iii .aof 

the plant and loo ipi i y or bottt-etlr i iiihe iftt. 

iiiii Areai T i reei!4in area or ra& piodic stiaiige soild be 

conveiently lociied with efieince to road sad/o rai tranpii a ti irt uij 

re product preparation area in the pOiiiising room; 

iPirabation Line (ie Figuies 13_and j i T-he preparation iui area hjuouldf 

be larg eaough to perit the artageent of the wash sinks or washer unit:Ls 

and preparation tables to the best advantage so that the quality and quatity 

of the outputiill not be hindered. Scales should be located eitheri in the 

prepaiition or rev product storage area to vesh the raw products as they are 

received into the plat. The sinks shouild be located close to the front out

side yall over drains so the later from the sinks and any spillage can drain 

into the floor drains. Tables on casters are convenient for moving the 

produce from the stake where it has been washed to the preparation tables 

located over floor drains, for sorting Into different size and grade 

classefications to mist in =kfng decisions for optlmm utilization. 

Precook Line: In the precook line the blancher-cooler should be located 

over a f.oor drain in-line with aid betwmen the preparation aid filling 

tables. It would be convenient to have a steam kettle located near the end of 

the precook line and at the beginning of the exhaust aid can ,uling line over a 



floor drain. A table o cuters eculd be utilltued for mmvng the filled 

catainrs from the filling table by the kettle from vhich Is added either 

hot brine or syrup to the containre, onto the exhauster. 

33daust and Can Se4ains Une: In the esiaust and can sealing lize, the 

exhauster is placed over a floor drain and the sealer are either munted an 

casters or a table vith canters which can be woed about the plant when and 

where needed. 

Cook Lin: In the cook line. the *team jacketed kettles and retorts are 

located at least 0.75 enters (2.5 Lt.) from the back vwall of the plant over 

floor drains. If the kettles are the tilting type, they should be so placed 

that whe they are tilted their contents should pour directly into the drain. 

The kettles are usually located on the end of the line cloue to the exhaust 

and can sealing &ine. The retorts an placed in line over the drain with a 

track overhead for a trolly and chain hoist to lover into and lift crates of 

canned products from the retorts and transport the crates to the cooling line. 

Cooling Line: The cooling line may consist of a cooling tank of cold running 

water large enough to hold four retort crates, or it may bu an opened end 

walled area 1 meter (3.3 ft.) vide, 1 mter (3.3 ft.) high and 4 maters (13 ft.) 

long in which external water sprays, shown in Figure 55 , are Instafled for 

cooling processed cans of product. The cooling tank or walled area Is located 

over floor draln into which the waste cooling water can flow. 

Labeling and Csins Area: This area Is wu,.lly. located n the scorage area 

just beyond the lopuge and quality control laboratory aay from iCue hest 

given off by the retorts and misture from the cooling li". The retort 



crates of processed product, as they cam off the cooling line, may be 

timsported to the labeling area In the storage on aU purpose dolly 

trucks shown in Figure 50. A sturdy, large table is needed for labeling 

and caning if these tvo operations are to be performed mnually. 

In desiging a canning plant for a particular product, tmdoubtedly 

several possible floor plans will need to be made shoving in detail the 

placement of all equipment and the continuity of expected operations. 

Figure 15, flow chart, should help to provide some guidance in select-

Ing the proper placement of equipment. Since the sequence of operations 

varies somewhat with different products, the floor plans should be checked 

to determine which one would best accoodate the particular foods to be 

canned. 

Csnnnrc Plant Layouts; Figures 12 an3d 14 pi: O fou can

ning plants A, B, and C. 

Plant A utilizes onby elementary utensils and equipment similar to 

equipment conly used fow home canning. This plant Is only suitable fcir 

a low cost cooperative type of operation having a very low output. It 

would not be feasible to utilize it in a comeercial enterprine. 

Plants B end C are very stmlar. The only difference Is in size and 

equipment. Both are equipped with a boiler and steam-heated retorts which 

hold 126 No. 2A (401x4ll) cans or 222 No. 303 (303z406) cans, steam-heated 

atusopheric cookers, exhauster and blancher. The cost of smll retorts is 

about the same as that of the larger Aze recomended and has only one-third 

the capacity. Direct-fired retorts, batch exhauster and blancher are dangerous 

hazards to workers and relatively Inefficient in the use of energy. Therefore, 

153
 



4 
 Plant Layout
 

they are not being reconmnded for either of the plants. Plant C has more 

mchnized equipment to increase efficiency and help standardise the quality 

of.the finished cmoed product. 

theSe plaits were designed " all-purpose unlt. -It may be dealrabie 

to limit the type of products to be canned in some plants. Also, the need 

for mechanized equipment will be determined by the cost of labor, the 
miunt of a given product to be canned, etc. The capacity of the three 

yps of plants ca be varied within wide limits. 
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C APTER TEN 

PLANT OONSTFUCTION 

GAeral ContdSerations - After the site for the canning plant h-,- been 

aslea ed, the type of building to be canstructed should be considere . This 

is Influnced sommat by the variety of products to be canned. Ideally, a 

building should not be erected and then adapted for caing purposes. Rather, 

prior to beginming of construction, planning for arrangement of space an re

lated to Installation of utilities for optiam efficient operation, is of 

utmout i"ortance. 

Buildita - A single-story building is mst practical for a small canning 

jilant. The single floor facilitates the work of the superintendent because 

it is possible for him to have the entire canning plant under direct observa

tion at all times. The use of a single floor also facilitates the handling 

of material from one operatioh to the next. 

The actual size of tihe building Bhotid be deteried by the Mtuott o 

produce to be canned and the type aid amont of eqidolpmnt t'o be Used Cow

iderations should be given to future expansion of the plant. A rectangular 

building, having a procesing room, office, lounge, toilets, quality control 

laboratory and storage space, is the nost desirable because its floor space 

be used to best advantage In arranging space and equipaene. 

The building should be suitable in size, construction, tsad design to 

hcilitate ustateance and sanitary operation. for food-procausing and storage 

1. The facilities should provide sufficient space for such placement of 

equipumnt and storap of materials an is necessary for sanitary operations 

dud productiom of safe food. The floors, walls and ceilings in the plant 

sbojd be of such construction as to be adequately cleanable.. sonry 



Plant Construction2 

of its realsconstruction is probably the most satisfactory type because 

tence to firs, rodents, and deterioration due to the humid conditions 

caused by the release of stem during processing and water used in friquent 

wash-dot of floors, walls and equipment followin8 processing periods. 

iUght end other fixtures and pipes should not be so suspended over work 

space that drip end/or condensate may contaminate foods, raw materials ot 

food contact surfaces. A.-les or working spaces between equipment and 

between walls and equipment should be unobstructed and of sufficient vidth 

to permit workers in the plant to perform their duties without contaminating 

the food or food-contact surfaces with personal contact or clothing, 

2, Adequate provision by .lcation, partition or other means should be 

Ude for those operations within the plant which may cause contaminAtift of, 

food products with undesirable microorganisms, chemicals, filth and otheat 

ettrAgeneous material. 

3. Adequate lighting needs to be provided to toilets, hand-wuh"ifg
 

tees, and other areas where food or food ingredients are enauined, ptocesied,
 

o stored and where equipment and utensils are cleaned. Food should be pto

tested from contamination by the breakage of light bulbs, fituedi, akylihtij, 

4, Adequate ventilation needs to be provided for the removal of steam 

vapors and noxious odors fro* the processing area. The type of ventilation 

esployed should not create conditious that may contribute to the contamination 

Of food by air borne co tminnts. A cupola type of ventilator figUrea 17 & 18) 

has proven satisfactory under a variety of conditions. It requires no soUrce 

of enarqy for operation end creates no annoying noise. 

4 
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Plant Canitruction' 

5. Effactive screening or other protection Against birds, animals 

and vermin. including Insects, rodents, etc. should be provided. 
"
 

Sanitary Facilities.- The plant should have an adequate sanitary systemn
 

Including such as: 

1. Water SuPly,- The water supply should be sufficient for the' 

operations Intended and should con from, safe sources. Water used in the 

preparation of food and cleanin of food-contact surfaces should be sato 

and of adequate sanitary quality. Running water.at a suitable temperature 

and under pressure as needed should be provided in all areas where itis 

required for the processing of food, the cleaning of equipment, utensils, 

or containers or employee sanitary facilities. 

2. Sewsae Disposal - The disposal of sewage should be made into an 

adequate severage systes. 

3. Plumbing - Plumbing should be of adequate size.and design and 

properly installed to: (a) carry sufficient quantities of water toall 

locationa throughout the plants (b) properly convey sewage. nd:lquid 

disposal waste from the plants Cc) iot onstitute a'source of contamination 

to foods, food products or instedieata, tater supplies, equipment, or 

ukmspiis or create usanitary conditioiIs (d) provide adequate drainage 

inall areas. 

4. Toilet Facilities - Adequate toilets and associated hand-washing 

facilities should be provided within the plant building. 1ore to toilet 

room should not open directly into areas where food is exposed to airborne 

contamination. 

5. ad-washing Facilities - Adequate and convenient facilities for 

ashing hands should be provided at each location in the canning plant where 

pod sanitary practices require workers to wash or sanitize and dry their hands. 

1/$
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-.Thnse hand-washing' facilities should be furnished with running water at a 

suitable temperature for effective band-cleaning. 

Walls and Ceilinas - The foundations for the walls and partitions should 

be carried to firm natural soil below the frost line. Every precaution should 

be taken to avoid poor soil conditions that could result in building failure. 

Concrete for the foundation or footIngs should be composed of a 1:2%:3 six 

3
8' bags - 352.5 kg. (776 lb.) of an approved brand of tortlsnd cement, 0.4 m


3
(14.3 ft.3) of washed sand and 0.6 m (20 ft.3) of stone-max. 2.53 ca (1 in.) 

in sza giving a yield of one cubic seter (33.3 ft. 3 or 1k*yds.3). The con

crete footing should be reinforced with steel deformed bars of intermediate 

grads and 1.27 -6m. (4 in.) in siza. The footing width should be at least twice 

thajjjt of the wall and at'least 30. 5 cmi (12 in.) thick depending uponL soil;.con

ditions. ' , "" ' • •.. 

Th.awalls of.the plant should be constructed to.a height ,thatWill provide 

a clilinj~helght of at least 4 eters (13 ft.) to allow for clearances necessairy 

where a track and hoist are used over retorts n the processing room and where 

the space over the office, lounge, toilets, and quality control laboratory is 

used for storage of empty containers. Generally ceiling heights of at least 5 

maters (16.4 ft.) are recoruended. (Ceiling height as used In this publication 

refers to the distance from the top of the finished floor to the bottom of the
 

finished celling.) The walls should be 'constructed'of 25.4 ca (10 in.) light

weight block that seat American Society for Testing Materials Specifications
 

C-90. 1terials used in the blocks should be free from iron or other substan

ces that will stain paint. The mortar should be composed of one part portland
 

cement, one-half part lime paste, and four to six parts of washed, sharp sand 

by volume. The blocks should be kept dry before being laid and should be laid 

in a full bed of mortar, and all joints, both vertical and horizontal, should
 

be completely filled with mortar before another course is laid on top. The 
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mortar. joints should be tooled and pointed to give a @mooth and even surfAce. 

No block, should be laid into the wall@ which are cracked or have chipped 

corners. Reinforced lightweight lintel. of proper capacity should be used ov 

openinpg in the walls. 

No ceiling material should be placed on :the overhead joists or trusses it 

the processing room to form an attic, as good ventilation Is essential in ordi 

to malntain a reasonably cool, .steam vapor-freeand odor-free atmosphere. 

Windows - Sufficient-windows should be provided in the processing room 

so that the need fo' artificiA. lightlg duting daylight hours will be mini

siged. The windows should also 'be ttAged to take advantage of the preveil

ing winds In order to. provide good crow vetilation, The windows may be 

either casement or double hubg type, V t good lightipg and ventilation in 

the procusss too. the wlndov area shoald not be lea than I5 #at cent of 

the total floor atoa In the office, lounge, toilets, quality cotttol lab-* 

oratoty and empty-can sto.age area, the window atea should not be less than 

20 pecentt of the total floor arat ist each room, Pot the maidw lighting 

and ventilating effect in the procesaing room, the ills.of the windows 

adjacent to the preparation area should be located 1 meet (M,3 ft.) above 

the floor; and the sills of windows. adjacent to- he teotts and otea is8e

kated kettles should be 2 mters (6,6 ft,) from the floor, Such sa attanea 

mnt of windows would facilitate the movement of air across the preparation 

area to provide som degree of comfort to the workers in that part of the 

processing I -i. This window arrangement would also provide for the removal 

of steam vapors and heat from the area where the retorts and kettles are 

located. Screens ust be provided for all windows in the office, lounge, 

'e0
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toile ts quality control laboratory and storage room, as well as for the' 

windows in the procesing room. If windows are placed in the warehouse 

for finished canned products, they too mast be screened, unless the ware

house is physically separated from the canning plant. 

Doors.- The number of doors provided for the canning plant storage 

areas mut comply with any local code regulating the number of doors required 

for a public building. Doors must be provided between the processing room 

and the boiler room, and between all the other adjacent areas. One double 

door at least 1.35 x 2.25 meters (4.5 x 7.5 ft.) should be placed in the out

side front wall close to one end of the processing room to permit mving 

equipment in and out of the room.. Another door, 0.9 x 2.1 meter (3 V X 

7' 0"), should be placed In the other end of the front vel to the proceesing 

rooa. lach external door of the canning plant should be higsed to meet the 

local code in such a way that self-closing screen doors also an be hun.p 

Roof - The roof for the entire building should be self-suppotting, 

Supporting posts in the sptocesiln,, storage and. watehotee.- ateas are object

ionable. Roof supports over tetorts and. overhead ttatk ahould b. dbeisad 

to support the tracks and a concentrated load on the hoists of 22 kg (00 

lbs,). The roof is usually supported by clear-span wood trudse, Thege iy 

be light-truss rafters spaced approximately on 0.6 meters (2 ft,) ceanteri 

with roof sheathing or decking nailed directly on them or of heavier builti

up truase with light beams between to carry the roof decking, The latter 

is more expensive and must have light beams between trusses to carry the 

track over the retorts. It has, however, few expoeed members to coiUect duet 

and retard air circulation. It is recommnded that all timber used in the 

6;
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.roof, which is exposed to moisture from steam condensate, should be treated 

(preferably pressure treated) with a wood preservative. Because of poor air 

.circulation and poor drying conditions, it is especially important to treat 

with wood preservative the wood plates on top of the masonry walls on which 

the rafters rest,
 

Lightin - Good lighting is ess ntial in the preparation area of the 

processing room. To obtain'. the vmicimam benefit from natt'al daylight, a 

plant should be tuilt in an east to veast. diteetion-, gdfiiiet itifia 

lighting should be installed to operate the plint at night and on thdee 

dark and cloudy days when daylight intensity has been teduded by 50 Pit 

eat. The attificial lighting should be arrenged so that each pekAtibin 

will be properly lighted, The ieten ity of light requited Vesiei ift dif 

fsewnt parts of the canini piant, iu the food preparaiton wid steal 

kettle cooking areaB, an iltouhtibn intensity 6f i00 fbotanttdied ii 

tecm6ieded, while a 50 fotb-candle intiity is recoidendid for the' re

tort anid cooling stead Aid .30 foo'ttcandiii to fte.owwtd&d int the it6tiA& 

ad -0ehowue arasis Vioesoeet iijhtinh ihotid bei ed whkei pOsdibib 

tathit thmn Incandeiceiit, sines it iil deiter wt iight per kiiowatt 

hiur (kw), The fiourescent tubes should be of the haturai, soft or warm 

hiie type which do not distort the natural color of food products; thereby6 

pO ducing less eyestrain and making it easier to detect blemishes and do

fects that need to be removed from the produce. Light fixtures suspended 

oer exposed food in any step of preparation need to be of the safety type 

or protected to prevent food contamination in case of breakage. 

Separate, independent lighting circuits and switches should be installed
 

to io. alise lighting In work areas so that only those areas needing artificial 
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lighting need to be lighted. The extra cost of several circuits will soon 

be overuoms by the savings in electric power costs. In some parts of the 

world where it nay be necessary to conserve electricity, skylights should 

be considered. While therA will be some extra cost in installing skylightsi 

it will result in considerable saving over a short period of time. This 

would be particularly true in the warehouse which would not have vyindov aiid 

some light must be provided during daylight hours. With the ptioper nuiber 

and placement of skylights, the need for artificial lighting duri diaiijht 

hours would be negligible. However, unless windows or skyiights are u ; 

some artificial lighting in the warehouse will be needed for tioe eiodis 

when daylight is not available; 

filoos - The filors in all areas of the piit ihoiiid e cbinitii-dicke of 

,cdnrete and laid in singie piece sectiins as it i caioaiya and not in tii 

for side walks and other similir construction. Had trucks with metal 

wheis would otherwise soon cause the floor tc .nk nd disintegrate fit he 

points between various sections; The floors shodld have a 100 u (4 tic ) grai 

sub-base, over-laid with 4 iii poiyethyiene vipobr birier covering; Te poi

ethylene covering will prevent the migration of misture from the ground UP 

through the floor. In cold climates 50.8 = (2 inch) styrofom is recomen-did 

to be laid over the gravel sub-base and then lay the polyetlrjlene coverij 

over the styrofoam panels. A den t msx of 100 M (4 inch) concrete !einforced 

with wire or 9.5 s (3/8 inch) roA should then be poured on the polyethylene 

covering. A den6me max, 1:2:2 proportion, would contain 10 ft. 3 (427 kg.) 

3
of portland cement, 0.5 m (2/3 yd.3) of damp sand, and 0.6 *

3 (4/5 yd.3) 

stone (20 me. (3/4 inch) max. size of stone) and should yield approximately 

1 m3 (1 1/3 yd. 3 ) vf concrete. Several coats of a silicate type filler 

should be brushed onto the finished floor to seal the pores mnd to give an 

effect of CA6e-hdadmbig the floor surface to a depth of 6 =r (t inch) 
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thus inkin8 the surface more Impereeable to fruit and vegetable acids. 

lThe floors should be troveled to a smooth, level finish with great 

care to prevent any uneven areas that vil ,ool liquids. 'ofacilitate 

good drainage, the floors In the processing room ahould have as a umnium 

from 3 to 6-m (1/8 to 1/4 inch) slope or pitch per 30 cm (1 foot) and 

"a-,jI of he fioor shold be ihit n 6 iaterm (20 feet) of floor 

J,4 YVJ, 

of, a open or trough type Vi ru ot to got a better flow ben 

£ iiiiaiomtof water i izg moved. The rod bbitOR construction 

Oii iiso provide a smoth surfaca without ornars that: will be easy 

td clean and mintai in a i-ltary' condition. The slope of the dran 

Aiioi" be krci~3 to 6 .i (18 to 1/4 inch)i to provide good daiage 

T carry draln covera it isi biacomied tha a shelf made Of angle 

it~ be, placed at th top OdftO Of the tr'ouh as i Fhvig; *Lg on 

hOU 

iure9 19 Floor Drains with Sidewalk-Type Metal C' a L' 

7 ~/&Js" 



Plant Construction 

shich the drain covers my rest so that ti06 tops WILL b at Zzoor ieveJL. 

To prevnt saepage of liquid waste in bemman joints of angle iron, it Ls 

suggested that'the joints be welded before the agle iron is positioned 

n the troughs. The angle iron drain edging or shelf would be securely 

festensd n the drains with 100 ma (4 in.) bolts that are Imbedded into 

the concrete before the concrete 6eU up. 

Drain covers are generally constructed of metal sidewalk-type of, 

grating consisting of metal strips standing on edge and welded across the 

top with appropriate size, rods as shown in Fig. 19 . The openings In 

between the vertical metal strips should be approximately 16 w. (3/4 inch) 

to permit places of waste product to be washed into the drain. The grating 

covers should be constructed in 1 and 2 meter lengths for easy removal to 

fw..litate cleaning and washing the drains. 

It t recommended that a water outlet be installed at the ends of the 

floor drains to provide additional flow of water when necessary to help move 

the vaest material n the drain out Into the waste disposal system. Just 

before the waste from the drain enters into the disposal system, a screen 

having a ussh of 25.4 -. (1 Inch) should be installed to prohibit large 

wste particles from passing nto the swage dilposal system and perhaps 

causing a clogging of the pipes in the system. 

Auxiliary Space - Office. Lounae. IAvatorIs, and quality Control 

Laboratory - The" facilities are usuaily located between the processing room 

and the storage and warehouse as shom in Figures 13 and 14_. They 

should be so arranged that a 1.2 meter (4 foot) corridor leading from the 
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processing room will serve as an entrance to it and to the storage area. 

The office and lounge are generally located on the front side of the 

plant and the lavatories and quality control laboratory in the rear with 

the corridor between* The office should be adjacent to the procensing
 

room with a sliding window 0.9 x 1.2 meters (36 x 48 in.) between the two 

room and large enough to provide space for the plant manager and the 

necessary secretary assistants. The lounge should be large enough to 

accommodate all the workers during their break periods. The lavatories 

are usually 1.8 x 3 meters (6 z 10 ft.) in size. The quality control 

laboratory, if needed, should be large enough to accomodate laboratory 

benches and instruments necessary to conduct the tests required as 

outlined in the quality control procedures. The .partitions or walls
 

between these five areas should be of masonry - not hollow wooden construction,
 

which could become a harbor for rodents and insects. The walls should be
 

constructed on footings or foundations of the same specifications as the
 

footings in the outside walls. The blocks should meat the Aherican 

Society for Testing Materials Specifications C-90 and of-a size that will 

permit the walls to become load-bearing in type to support a storage area 

above. A lightweight 20.3 c' (8 inch) block is suggested. The mortar 

should be composed of one part portland cement, one-half part lime paste
 

and four to six parts of washed, sharp sand by volume. The blocks should be 

kept dry before being laid and should be laid n a full bed of mortai!, and 

aUl joints both vertical and horizontal, should be completely filled with 

mortar before another course is laid on top. The mortar joints should be
 

tooled and pointed to a smooth and even surface. No blocks should be laid
 

into the walls which are cracked or have chipped corners. Reinforced 

'4f
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all openn PLighteight lintel of proper capacity should be used over 

the Valls. 

ca 12 In.) size spaced onThe ceiling joists should be 5 z 30.5 (2 x 

30.5 ca (12 Inch) centers t6 provide adequate support for a storage room 

should be finished with gypsum board.above. The ceilings in thawe areas 

A joint cent suitable for gypsum board should be used in the Joints and 

sanded to a smooth finish. The use of a high grade latex paint of 

appropriate colors on the wails and ceilings would help to provide work

to good productivity.ing conditions that would be conducive 

Storage
 

1. The storage area for empty containers and other supplies should 

be large enough to store at least 25 percent of the annual requirements or 

a minimum size shipment, which may be a larger quantity than the annual need. 

The minimum order for sow containers is usually in the magnitude of 100,000 

3 (6,000 ft.3). This storage must
units, which requires approximately 180 m


to prevent rust from forming on metal containers andbe'kept dry at all tims 

The area over the auxiliary space coulddisintegration of paperboard cases. 

be used to provide met of this storage. If a can reforser, seamer, and 

they should be located in the storage area forreflanger are needed, 


convenience and efficiency.
 

2. The condiment storage should be constructed to prohibit the entrance 

of insects and rodents as well as moisture, off-odors and flavors that may
 

salt, spices and other condiments.
affect the quality and flavor of sugar, 


Raw Product Storate - A raw product storage should be provided that will
 

be of sufficient size to store large enough quantities of raw products for at 

l eat one day of operation. Its location sho1tld be close and convenient to the 
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preparation area in the processing room. It my or may not be connected to 

the processing room. If it is connected to or adjacent to the processing 

room, the concrete floors should have the same slope and the floor drains be 

of the same type as those in the processing room. The drains should be so 

designed that the waste water will drain into the processing room floor 

drains. The concrete mix should also be the same as that used in the 

floors of the processing room. The raw product storage should have a roof 

to protect the produce from sun, rain and other elements. It may be necessar 

to protect the produce with walls. If walls are desirable, provision should 

be made to provide adequate cross ventilation. The walls should also be 

of the sams type of construction as the other walls of the plant. 

Warehouse - The warehouse for storing the finished canned products may 

or may not be attached to the canning plant and storage building depending 

upon the terrain of the plant site. Its location should be close and conven

ient to the canning operation to minimize the labor required to store the 

canned product. Its walls, floor and roof construction should be of the 

same type and specifications as those of the canning plant (a polyethylene 

vapor barrier is most important) - except the concrete mix for the floors 

may be a 1:2 :3 proportion mix. This mix of 8 bags (352k kg.) of cement, 

3
0.4 m (h yd.3) of damp sand and 0.6 23 (3/4 y' 1) of stone with a maxi.
 

size of 2.54 cm (1 in.) should yield approxi*ately 1 U3 (1 yds.3) of
 

concrete. 	The concrete floors should be troweled to a smooth and level 

The block walls should be at least 4.2 meters (14 ft.) n heightfinish. 


to permit enough space above the stored canned products so that the heat
 

given off by the canned products can be absorbed into the large volume of
 

air and drawn out with exhaust fans having relatively low capacity. Both
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the walls and oaf. shouP be insulated to help maintain interior temperature 

froM 11 to 29 (50 to, IF). The hollow block wall may be insulated by 

using a loose rIll type/of insulation and pouring It into hollow block as it 

is being built The wy. 	 should be treated inside and outside with a moistur 

a vapor seal to protect the insulation, if theproofing comp€ nd to f 	 r 

p that will absorb moisture. Exhaust fans withinsulation is of the 

the roof to give the storageshutters sho be in taled in the walls near 

area a changesf air 'approximately every 3 minutes. Few, if any, windows 

should be placed in the warehouse. Flourescent lighting having an intensity 

shouldof 20 foot-candles should be sufficient. The number and size of doors 

be determined by the site of operation. If a fork-lift truck is used, the 

width and height that will permit the fork-lift fullydoors must be of a 

loaded to pass through. Pallets should be provided for the canned pro

be stacked directly uporducts to be stacked upon. Canned goods should never 

concrete floors to prevent deterioration of the paperboard cases and rust 

The pallets willformation on 	 the metal cans by moisture from the floor. 

oveent of air under the stacks of canned products.also permit 

With respect to warehouse 	storage space, it is generally felt that 

enough space should be provided to store approximately 50 percent of the 

anticipated annual capacity of the canning plant and that portion of the 

annual supply of empty containers that cannot be stored in the storage area 

adjacent to the lounge and quality control laboratory in the plant building. 

While the warehouse my be constructed of a wide variety of materials, 

such as, wood, brick, concrete, and metal sheeting on steel frames - light

weight hollow blocks and concrete floors are recommended. This type ,of 

coestruction has several a.,vantageea. It has a relatively low construction 

1/170
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cost, a long useful life expectancy, low maintenance cost, and a relatively 

uaiform temperature is easy to maintain. Wood is not recommended because
 

of a great fire hazard and high maintenance cost. While matal sheeting on 

metal frames has a low initial cost, it has a comparatively short usable 

life and great maintenance cost. Unless a metal building is extremely well 

Insulated, a uniform inside temperature is very difficult to maintain.
 

Boiler Room - The boiler room should be placed to the rear of the 

canning plant adjacent to the wall directly behind the retorts to reduce 

the distance steam will need to be piped from the boiler to the retorts. 

The room should be large enough to house the boiler, hot water tank,' (water 

softener and water chlorinator, if need'ed) and air compressor. The ceiling 

height should be from 3 to 4 meters (10 to 13 ft.) depending upon whether 

the boiler is horizontal or vertical in style. The floor of the boiler room 

should be of concrete having a 1:214:3 mix which should contain 8 bags 

(352h kg.) of portland cement, 0.4 m3 (h yd.3) of damp sand, and 0.6 m3 

(3/4 yd.3) of stone having a maximum size of 2.54 cm (1 inch) giving an 

approximate yield of 1 &3 (1 yd.3) of concrete. The floor should be 

troweled to a smooth and even finish. The walls should be of lightweight 

block thet will meet the American Society of Testing Materials Specifications 

C-90. The roof should be designed and constructed of material that will be 

as fire resistant as feasible. Ample ventilation must be provided at all 

times to furnish the necessary air for complete combustion of the fuel needed 

to fire the boiler. To nsure complete combustion, an automatic wall shutter, 

that will open or close on demand by the boiler burner - of the size for the 

quantity of outside air required - ie recommended. A double door 1.8 meters 

ide and 2.25 meters high (6' 0" x 7' 6") should be placed in an outside wall 
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°' 
room. A 0.9 meter x 2 meters (0' 0 

to pernt passage of the boiler into the 

in the wail adjacent to the .corridor lead
x 7' 0") fire-door should be placed 

Lug from the boiler room into the processing room to permit quick and easy 

should be sufficient for a room of this size. 
access to the boiler. Ono window 

located
Maintenance Shop - A maintenance shop with 17% ml (190 ft. 2 ) 

directly behind and adjoining the boiler room is recoinded. The shop should 

be served by the corridor from the processing and boiler room. An outside 

roof should be construct
door to the shop is recommended. The floor, walls and 

The window areathose for-the boiler room.ed to the same specifications as 

area and the windows
should be approximately 20 percent of the total floor 

cross ventilation. Flourescent lighting having
arranged to provide adequate 

an inteneity of 50 foot-candles should be provided. 

Sanitary Facilities - In addition to the two lavatories mentioned under
 

hand wash basin with foot valves and a soap dispenser, in
Auxiliary Space, a 

The hot and cold 
the processing room has been recouended for Plants B and C. 

the person
water valves on thie type recomnended are operated with the foot of 

using the wash basin. This type of valve will prevent a person from contami

nating his hands after washing by using his feet rather than his clean hands 

to close the valves which became contaminated when they were opened by his 

adequate number of
to wash. The lavatories should contain ansoiled hands 


the numier of people working In the
 
toilets and wash basins to accommodate 


given a thorough cleaning each

plant. The lavatories and fixtures should be 

Each person working in the processing room
day and more often if necessary. 


after using the lavatories and use the
 
mst be encouraged to wash his hands 


time he retuins to the processing room to

wash basin to wash his hands each 
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prepare food for processing. 

Utilities Lines - The water, steam and air main lines should be installed 

close to the ceiling and outside wallas in the processing room. A distribution 

line to each piece of equipmnt requiring a particular utility service can then 

be taken from off the main line and run over and dropped straight down to the 

equipmnt. Such an arrangement permits free access to each piece of equipment 

while operating and cleaning it. The location of the utility lines near the 

ceiling and outside walls will help to reduce the number of areas where con

densate could drip onto exposed food, equipment and personnel. A considerable 

degree of flexibility in arranging and rearranging equipment for the most 

efficient layout is possible with this location of the utility service lines.
 

Similar installation of electric main service lines with service drops to the 

equipment should be incorporated in the construction plans. 

Safety - It is absolutely necessary to comply with all the building, 

plumbing and electrical safety codes applicable to the building site. The 

following additional points must also be considered in providing safety to 

the personnel working in the plant: 

1. Sac that stairways and entries are well lighted. 

2. Equip platform and stairs on which people walk or work with hahd 

rails that are securely fastened at a height .for convenient use. 

3. Locate electrical receptacles close to equipment. 

4. Place fire extinguishers at convenient locations in the plant and 

check them regularly to see that they are properly charged. 

5. Place a first-aid kit in a centralized location in the plant. 
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CHAPTER ELR iLN 

:INSTAULAI*Io0 STUa, w&TU AND Alit sULY LIs TO PDOCMSING EQUIPHENT 

In plammine a camming plant much consideration should be given In design-

Ing the stem, vater ad air supply lines to the equipment requiring these 

utilities. The proper sizing ad location of the distribution lines are very 

important. If lines are mderalsed, the equipment vill not function properly. 

It i particularly Imporait that adequate sized steam, water and air lines be 

installed for retorts. There is no way that health safety of the canned 

product cam be traded for alleged economies. Perhaps in other businesses 

comproaises can be made in the interest of economics, but not in processing 

canned foods. The dangers of food poisoning are too great to take a chance in 

making cuts for economical reasons in the installation of retorts. A person 

skilled in plumbing techniques does not necessarily qualify that person to 

install retorts unless he has a thorough knowledge of retore operations. Helpful 

guidelines for Installing retorts can be obtained from the manufacturers of 

retorts and the National Canners Association, Washington, D.C. 2000. These 

gaidelines should be followed very closely to insure proper operation of 

the retorts. A suggested design for installing retorts and steam jacketed 

kettles is given in Pigure 20. 

It should be meted in the design Is Figure ZL that the distribution lines 

are not located is or an the floors or wells. Pipe lines located in or on the 

floors md vells us.d preveet adequate cleaning of these surface areas as well as 

reduce the flexibility and eawe in relocating existing and Installing additional 

equipment. 

The boiler should be located in a room adjacent to the processing room as 

near the retorts as possible. The main steam, water and air supply lines should 

originate in the boiler room and enter the processing room near the cailing. 



Lateral lines running from main supply lines should have drop lines to each 

individual piece of equipment requiring the utility. This desi$n wlll permit 

complete accessibility all around each piece of equipment without the interference 

of cross-over lines* The distribution and lateral lines arc s, ,pported with hangers 

from the calling away out from the walls$ but not directly over the retorts, kettle 

container cooling equipment, or food preparation areas. During the installation 

of the utility pipe lines provision should be made to place additional pipe 

fittings (T-ees) in the lines other than those just required to pipe the 

utilities to the equipment at the time of the installation. This provision 

will make the installation of new or relocation of existing equipment relatively 

quick and easy with a minimum of inconvenience and interruption of s.rvice. 

All steam and water pipe lines should be insulated. Steam lines need to be
 

insulated to minimize the lose of heat (energy) and reduce the incidents of
 

severe burns by those working around steam operated equipment. Water lines must be
 

insulated to reduce condensation, which could drip into food being prepared for
 

canning thus causing contamination.
 

It is recommended that the retorts, steam jacketed kettles, exhaust boxes or 

lines and blanching equipment be located directly over or near floor drains 

into which waste, rinse water and other liquids from these pieces of equipment 

can flow directly. Wash sinks should also be placed so the waste water can drain 

directly into the floor drains. Every effort should be made to keep waste producte 

and liquids off the floor and confined to the drains. Wet floors, particularly whe 

grease and/or oil is involved, may become very slippery and hazardous to walk upon, 

Steam Supply Pipe Lines
 

Main steam Supply Line. The main steam supply line from the steam outlet of 

the boiler should be the same size as that of the outlet, which usually is ap

proximately 38.1 aillimeters (1 inches) in diameter for the size boiler generally 



used in the canning plants described in this manual. However, boilers In 

larger canning plants will have steam outlets that are usually larger. It
 

is very necessary to have a safety pop-off valve, which has the capacity to
 

handle the maimum hourly out-put of steam that the boiler can generate at
 

its maximum operating pressure, installed in the main steam line, preceded by
 

a pipe line strainer, as close to the boiler as possible. The discharge from
 

the safety pop-off valve must be piped to the outside of the building.
 

The main steam supply line from te boiler should enter the processing
 

room close to the retorts as possible just a few centimeters or inches below
 

the ceiling of the processing room. Three distribution steam lines are then
 

tapped into the main after entry into the processing room. One of the distribution
 

lines will carry steam to the retorts for thermo processing only; the second line
 

to the retorta will carry steam only for venting and for bringidg retort
 

temperatures up to the scheduled processing range; the third line, which would,be
 

larger, would pipe steam to the auxiliary steam operated canning equipment and to
 

the steam aud water mixing faucets used in clean-up operations. It should be
 

noted in Figure 20 that the three distribution lines are tapped into the main
 

line in such a manner that the steam is taken from off of the top of the main
 

instead of its bottom. This method of piping steam from the main will minimize
 

the amount of condensate from the main line that could enter the distribution lines. 

It is recommended that this method of tapping a steam line always be followed in 

piping steam. In Figure 20 a "drip-leg" is shown at the end of the main and all 

other steam lines. See the blown-up illustration of a,"drip-leg" in this Figure. 

The purpose of a drip-leg is to keep the steam lines drained of condensate and 

return it to the boiler for recycling. The cost of piping for th return of the 

condensate to the boiler will be paid for many times over again in savings made in 
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fuel to-Opeiate the boiler and' in chmicals used in treating the water for 

hardness. ,It mt be remembered that the operating pressure of the steam 

trap in the drip eg must be equal to or greater than the pressure in the 

steam line on which it is installed. 

Rtort ProcesSing'Steam Supply Line 

. The retort processing steam supply line should be sufficiently large to 

carry the steam that is required by all retorts operating simultaneously when 

-thermo processing. Although it is not shown in Figure 20 , it is recommended 

that a pressure switch be installed in this distribution line between the
 

main stem supply line and the first lateral line leading to a retort. The
 

purpose of the pressure switch is to activate an audible alarm and solenoid
 

valves on all other steam distribution lines when the steam .pressure in this
 

line falls below the pressure required at that altitude to maintain 116 C (240 F),
 

or.more then 3.5 kjag (0.5 psig) below the processing pressure in use. The
 

activated solenoid valves will close off the steam supply in the other steam
 

distribution lines, thereby automatically increasing the quantity of steam flow to
 

the operating retorts. Figure 21 illustrates a suggested method of hooking-up
 

steau lines to retorts.
 

Retort Venting Steam Supply Line
 

The retort venting steam supply line is used only for venting and bringing
 

the retorts up to processing tumperatures during the come-up time. While it is
 

the usual practice to use steam for both venting and processing from the same 

steam supply line, a separate line Is being suggested for use in v't~ting for the 

size canning operations described in this manual. The v-. ose for making this
 

suggestion is to insure an adequate supply of steam to the retorta during the 

processing phase of the retort operation cycle with6ut.havng'a large investment 

in a boiler with enough excess capacity to meet occasional short peaks of demand
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a canning
for stem. Itmst be aimnsnered that the peak of demand for stem in 

occea durin8 the coma-up time whe ventin# retorts. If exhaust 
operation usually 

ra in operation while
boun, steam blancherks and a nuber of stem kettles 

several retorts are processir4 and another to being vented, the demand for steam 

uay be greater than the bouler capacity. To avoid a temperature drop iUn those 

retorts that are in the processing phase of the retorting cycle under 
such
 

solenoid valve is
conditions, a separate steam supply line fitted with a 


suggested for venting and bringing the retort up to processing temperature.
 

The solenoid valve would automatically cut off the steam in the venting steam
 

supply line until sufficient quantity of steam becomes available for venting 

without jeopardiing the integrity of the thermo process of those retorts 
in the
 

processing phase.
 

A pressure reducing station, shown in the blown-up illustration in Figure 20,
 

should be included in the design of the retort venting steam supply 
line as
 

The purpose of the pressure reducing
well as a drip leg and a solenoid valve. 


station is to reduce the quantity of steam entering the retort during 
venting to
 

within the capacity of the safety pop-off valve installed on the retort. 

The
 

capacity of the retort safety pop-off valves should be sufficient to permit 
venting
 

the retorts at temperatures ranging from 104 to 110 C (220 to 23n F).
 

Auxiliary nnineA Equipment Steam Supply Line
 

The auxiliary canning equipment steam supply line should be of sufficient.
 

se to carry the quantity of stem that is required to operate such
 

auxiliary equipment as exhauqt lines or boxes, steam kettles, blancherof etc.
 

It is also iportant to place a pressure reducing station, a solenoid valve
 

Figure 20 will show the proper location
and drip log in this distributitu line. 


for the pressure reducing station and drip leg. The solenoid valve should 
be placed
 

18o
 



between the main supply line and the pressure reducing station. As in the
 

retort venting steam line, the solenoid valve would cut off the stem in 

this line automatically if the steam pressure drops below that required at 

that altitude to maintain 116 C (240 7), or nore than 3.5 kpag (0.5 paig) 

below the processing pressure in use. The steam reducing valve in the pressure 

reducing station should be adjusted to allow the maximum working pressure the 

safety pop-off valves on the equipment will permit. Host safety pp-off valves 

on steam kettles are set to relieve excess steam pressures at 275.8 kpag 

(40.0 psig).
 

Steam Supply Line to the Steam Jacketed Kettles
 

The steam supply line to the kettles should be installed in a manner
 

A steam trap must be installed on each
similar to that shown in Figure 20. 


kettle and the condensate from the traps should be returned to the boiler.
 

A pressure gauge and globe type valve should be placed in each of the lateral
 

steam supply lines to the kettles. The globe valve is used to cut on/off and
 

regulate steam flow into the kettle.
 

Stem Supply Lines to the C6ntinuous Line or Box Exhauster and Blancher
 

These stem supply lines should be run from locations on the low pressure,
 

side of the auxiliary canning equipment steam supply that are the most convenient
 

It would not be feasible to
to the auxiliary equipment using the steam from them. 


place steam traps on a continuous line exhouster or blancher. However, a stem
 

trap must be installed on the discharge side of the steam heating coil in an
 

exhaust box and the condensate returned to the boiler.
 

Is'1
 



CHAPTE I TWELVZ 
IQUZIraM DESCRnPTIOp 

in CaMing plants is morethe equipment usedA subatantisi part of 


the equipment recomended for Plants A, B,
 
or less specialised. Most of 

The
 
end C are described sad illustrated in this section of the manuol. 

found with the individualthe equipment will beapproximate 1976 prices of 

=I1 of this manual. In 
plant descriptions is Tables l... jVIT, and 

installing and operating this equipment, the recommendations 
of the manufacturer
 

should be followed closely.
 

Boller: 

A boiler is used in both Plant I and Plant C. The boiler is one of the 

most basic and expensive pieces of equipment in a canning plant. There

fore, selecting the proper type 

and size boiler isvery critical. 

It would be much better to select 

a boiler having a steam generating 

capacity greatet than the total
 

requirements than to choose one just;
 

matching the requirements. There
 

are two imortant reasons for
 

MosWatselecting an oversize boiler. 

boilers, after having been in opera

tion for a time, begin losing their 

careefficiency depending upon the 

given them. This loss may range from 

5 to 10 percent, therefpre, a plant 

with 10 to 20 percent ovesized 

Figure 22. Automatic Gas-Fired Boller
 

(Courtesy of Eclipse Lookout Coupanty)
 



boiler would not need to curtail its maximum output after having been 

in operation a few years. 2_/ An oversized boiler would also allow for a 

modest increase in expansion of operations without purchasing an additional 

boiler or replacing the present one with one having greater capacity. 

The boiler should have automatic controls to assure a constant supply 

.of steam at the minimm requirement of fuel. The boiler should have 

capabilities of generating steam at pressures ranging from 361.75 to 1034.1 

kpaG (125 to 150 lbs paig) in the quantities needed. 

In determining the size or capacity of the boiler needed for a canning 

plant, prime consideration murit be given to the peak demand of various opera

tions with respect to the number and frequency of occurance of the peak 

demands. Steam conumption values for most of the steam consuming equipment 

are given In Table LiU, "Steam Requirements for Various Unit Operations.". 

TABLE LII 

STEAM REQUIREMENTS FOR VARIOUS UNIT OPERATIONS 

Peak 
Demand 

Operating
Demand 

Ave.Kilos (lb.:)
of Steam 

Kilos (lb.) Kilos (lb.) Used per 
per Hour per Hour Case 

,etort - 24 inch dim. x 30 inch deep
Venting &Come-up Time - 10 minutes 
115.5 or 121.1 C (240 or 250 F) 
-
30 min. 13 (315) 24 (52) 4.5 (10) 

Blancher- Steam 32 (70) 32 (70) 1.6 (3.5) 

Exhaust Line - Stem 157 (345) 157 (345) 8.3 (18.4) 

Heating Brine or Syuxu •...... .1,1 (2.5) 

Open Process Cooker - 24 inch dim. 
x 30 inch deep - 60 mn. 100 C 
(212 1) 79 (375) 9-14 (20-30) 1-2.2 (2-5) 

Open Kettle Concentration 
Tomato Puree - 1.045 157 (345) 130 (285) 16.8 (37) 
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and operating for each individual pibceKnowledge of demnds both' peak 

is ssential in estimating stem requirements for a canning plant. of equipment 

Th. heaviest demand usually occurs during the starting-up 
of a retort operation
 

The number of retorts starting-up at
 while the eshaust line is in operation. 


the peak demand low. After peak
 
one tim should be limited to I (one) to keep 

demands have bea determined, a complete analysis of the canning 
operation with 

After thisof the demands should be made. 
respect to the occureacy and timing 

sun up all the peak and operatinginformation becoms available, one shouid 	than 

The highest estimate figure will 
occur at a given time.
demands which my 

the maxim. demand for the canning operation. If the highest total 
become 

of stets per hour, a boiler capable of generating
demand is 386 kilos (850 lb.) 


per hour (30 hp) is recommended. If the total had come
 
470 kiloa (1035 lb.) 


per hour then a 627 kilos (1380 lb.) of 'steamper hour. (40 hl,
 
to 522 kilos (1150 lb.) 


boiler would be required.
 

Horsepower (hp) has been frequently used in describing 
a boiler or steam
 

(745.7 Watts) is defined in terms 
A horsepower value 
generator capacity. 


of water at 100 C
 
of ability of the unit to change 15.7 kilos (34.5 lb.) 


(212 F) to steam. oest boilers manufactured today are rated on the 
basis of
 

per hour the boiler is capable of producing
the number of kilos (pounds) steam 

under a specified set of conditions.
 

Tabe Le"l OBoiler Rating,"shows the relationship.of boiler horsepower and 

per hour output.
kilos (pouads)of stem 

TABLE LIII
 

BOILUC RATING 

Horsepower Output 5 10 15 20 30 40 

Kilos (lbe.) of 
Steam per Hour 78.3(172.5) 157(345) 235(517.5) 313.2(690) 470(1035) 626.5(1: 

Output 



St.e Propertiee 

Steam produced for a canning plant'Ahould4have certain qualities for a 

good canning operatio. 1/ It should be dry saturated steam, which 0.454 

kilo (1 lb.) by weight at atmospheric pressure occupies 0.8 cubic meters 

and its latent heat of vaporization is 1,023,350 Joules
(26.79 cu. ft.) 


(970 British Thermal Units (BTU)). If dry saturated steam cools slightly it
 

When dry saturated steam is
will become wet, and is then known as wet steam. 


piped for some distance, it cools enough to form droplets of water 
or films
 

Most of the steam in a canning plant is wet

of water thus becoming wet steam. 


The total heat of wet steam is determined
 steam having varying content cf water. 


by the quantity of water present. If it contains 4 percent water by weight, it
 

has only 96 percent of the number of BTUs as that of dry saturated 
steam, an ef-


For this reason the boiler should be located as
ficiency loss of 4 per cent. 


close to the equipment that uses large quantities of steam as possible.
 

2/ Boilers should have the capability of producing steam pressures 
rang

ing from 861.75 to 1034.1 kpag (125 to 150 psig) which are adequate if the steam
 

nit
 
lines are properly sized to furnish the quantity of steam required 

to each 


in the plant. In a canning plant attempts should not be made to operate
 

a boiler at pressures substantially below these figures. If attempts are made
 

to operate the boiler below 861.75 kpag (125 lb. psig), inefficiencies and
 

The retorting operation is very vulnerquestionable practices will result. 


able, since it is practically impossible to adequately vent 
a retort properly
 

- unless exceptionally

with pressures at the Tetort under 488.9 kpag (70 pals) 


large, cumbersome and expensive steam lines to the retorts 
are installed.
 

Stem should be pure and free from air, excess condensate and 
entrained
 

3/ 


or boiler compounds. Some
such as salts or minerals from hard watersoluables, 


the boic through the steam lines may

of the soluable coqpouads carried from 



Equipment Description 

be quite corrosive ca.using corrosion in automatic control valves on plant equip

sent and subsequently cauaing these control valves to malfunction, cwttainers 

to corrode and rust, and discoloration and off flavors to products blannhed with 

SteN. 

Boiler MaIntenance: 

The Iaportsance of having a reliable source of steam for a canning plant 

makes a scheduled boiler maintenance program mandatory. The manufacturer's 

instructions for daily, veekly, monthly and yearly maintenance should be 

strictly followed. Certain minerals, if present in the water used in the 

boiler to generate stem, can be considerably troublesome by causing build-up 

of scale on the inside of the boiler thus reducing its efficiency and by 

causing corrosion of the internal boiler parts which will bring about early 

failures. 3aples of water should be analyzed to determine what minerals 

and in what quantity they are present. Water having high mineral content 

should be treated before it is allowed to enter the boiler. 

Fuel Requirements: 

The availability of the most economical fuel should be given prime 

consideration in selecting a boiler. Boilers are built to utilize a 

particular type of fuel. Most boilers manufactured today are fired eithei 

by natural or liquid propane gas or No. 2 fuel oil. If a gas fired boiler 

is chosen, the quantity of gas required to operate it can be estimated on the 

basis that the gas flow into the burners should be equal to 45,000 BTUs per 

15.7 kilos (34.5 lb.) of stem per hour (I hp) of boiler rating. A boiler 

having a steam generating capacity of 470 kilos (1035 lb.) of steam per hour 

(30 hp) requires a 1,350,000 BTU correct input. Natural gas is rated as 

producing 1000 STUs per 0.03 cu. m. (cu. ft.), therefore, 40.5 cu. m. (1,350 

cu. ft.) of gas is required for each unit the boiler operates. If the same 

also boiler uses No. 2 fuel oil as a source of fuel, it would require 45.8 



liters (12 gallons) for each unit it operates based on 3.8 liters of No. 

fuel oil producing 112,000 BMUe at 80 percent efficiency. Under normal 

operating conditions, a boiler in a canning plant will operate from 

80 to 90 percent of the time theoplant is open for processing. 

Retorts:
 

The vertical retort that has been suggested In this manal to be used
 

in the small canning plant, should be approximately 61 cm (23 in.) An diameter
 

and 91 cm (36 in.) in.depth orvwithin 25 percent of this size. The retort
 

design should include features that will permit the processing of either
 

glass jars or cans in pure saturated steam (free from air). The design should
 

also have features that will permit the cooling of glass jars and large size
 

cans with air or under steam pressure, as explained under Pressure Processing
 

of Low Acid Foods.
 

Each retort should have the following equipment:
 

Steam Header: A steam header 

Is the steam supply line that should 

be large enough to provide suf

ficient steam to the greatest number 

of retorts that may be brought to 

retort temperature simultaneously. 

For 2 to 3 retorts of the size sug

gested in this manual, the stem 

supply line should be 3.6 cm (1h in.) 

in diameter; for 4 to 6 retorts, 

the pipe size should.be 4.1 co (2 in.) Figure 23. Retort 

in diameter. 
(Courtesy of Dixie Canner Equipmant Compan, 
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S...by-pass 


Each retort shu'ld have a separate automatic steam 

controller to accurately maintain 

the specified retort temperature within, 

- 0.5 C (1 F). Under no circumstances 

should attempts be made to operate 

two or more retorts with one steam control

ler. If one controller for several re

torts should happen to malfunction, all of 

the retorts' steam supply would be af

fected and they would have to cease 

operation. A steam controller may be a 

self-actuated or air-actuated (air-to

open) type. If the controller is smaller 

than the steam inlet pipe, the use of a 

would become necessary during
 

the come-up period.
 

Figure 24. Steam Controller Steam By-Pass: A steam by-pass 

(Courtesy of Watte Regulator Company) 
for the control valve is desirable to sake hand operation of the retort steam 

supply possible in the event of a failure of the control valve. In most in

stallations, the stem by-pass valve is used regularly during the come-up 

period wbes the stesm demand is greater than the control valve can provide. 

TI FLM O STUNA TWURGR THE BY-PASS LINE SHOULD NOT EXCEED THAT OF THE 

SAFETY VALVI (POP-OFF VALVE). THE RETORT OPERATOR SHOULD NOT LEAVE THE 

RETORT WHILE TRE BY-PASS VALVE IS OPEN. The size of the by-pass line should 

be restricte6 topermit only the maiuum flow of steam into the retort that 

the safety valve can handle without a build-up of excess pressure within the 

retort. 

http:iCofttroL1.er


Steam Inlets: Each steam inlet should be 1.9 c (3/4 in.) in diameter 

for the sist retort suggested in this manual. One of the inlets should be 

placed in the side of the retort near the bottom below the crate supports, and 

the other in the side near the top. Having these two inlets so placed will 

make it possible for the steam to enter either at the top or bottom. HOWEVER, 

THE INLETS MST BE SO PLACED SO THE STEAM WILL ENTER THE PORTION OF THE RETORT 

THAT IS OPPOSITE THE VENT. It is recommended that the steam enter the botcom for 

mauimum distribution and efficiency in the venting period. 

Steam'Spreaders: The steam
 

spreader is a continuation of the
 

steam line inside the retort.
 

Although it is not absolutely re

quired, it is highly recommended, 

particularly, if glass jars are
 

processed in the retort. The
 

steam spreader should be constru

cted of 1.9 cm (3/4 in.) perfor

ated pipe in the form of a cross
 

located just below the crate sup

ports. The perforations should
 

be in a straight line along the
 
'Figure 25:
 

side of the pipes aking-up the Steam Spreader 

spreader cross. To insure good distribution of steam, the uumber of perforations in 

the spreader should be such that the total cross-section area of the perforations 

is equal to 14 to 2 times the cross-sectional area of the steam inlet line. The 

spreaderntber of pelforatiose needed in a 1.9 cm (3/4 in.) diameter steam 

is determined by the dimeters of the spreader and the perforations. For a 

,sq
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diameter spreader, the nuber of perforations needed 
will
 

1.9 cm (3/4 in.) 


Nmber of Perforations in Steam Spreaders.
be found in Table LIV, 

TABLE LIV
 

NIUMR OF PERFORATIONS IN STEAM SPREADERS
 

Hole
 
Size 19=(3/4 in.) 25.4m(1 in.) 31.7-u(l in.) 38.1m(11in.) 

(millimeters) pipe pipe pipe pipe 

4.76(3/16 in.) 29-39 47-63 82-109 111-148 

5.56(7/32 in.) 22-29 35-46 60-80 82-109 

6.35( 1/4 in.) 17-22 27-36 46-61 63-83 

7.94(5/16 in.) 11-14 17-23 30-40 40-54 

Vents are large valve-controlled openings in retorts, 
used for the
 

Vent: 


the venting period. They should be installed in such
 elimination of air during 

a way that all the air can be removed from the retort before timing of the 

process is started. Vents must be controlled by gate or plug cock type valves 

which must be fully open to permit rapid discharge of air 
from the retort dur-

The vent line or pipe leading from the retort should ing the venting period. 


free as possible from bends and other conditions which might
be short and as 


Such lines should discharge to the atmosphere
retard rapid discharge of air. 


THEY MUST NOT BE CONNECTED DIRECTLY TO A
 as close to the retort as possible. 


CLOSED DRAIN SYSTEM. If the retort overflow is used as a vent, there must be
 

This
 
an atmospheric break in the line before it connects to the 

closed drain. 


required to prevent back pressure during venting and to 
meet plumbing codes.
is 

TII VET IWIT DR LOCATED IN THE OPPOSITE PORTION OF THE RETORT FROM WHICH THE 

STEAK IS ADMITTED. 

qO 



Bleeders are smallBleeders: Bleedars should not be confused with vents. 


the semall amount of air entering the retortpetcock type valves used to remove 

dth steam and to provide circulation of stem in the retort. Bleeders MUST be 

Dpen and emit atea continuously and freely during the entire process$ includ

ing the come-up time. A 1.53 

(1/16 in.) or larger valve opening 

should be used to bleed wells for 

mercury-in-glass thermometers and 

temperaturt recorder bulbs. Bleeders 

are required on all external wells. 

all other bleeders should be 3.18 ank 

(1/8 in.) or larger.
 

All bleeders should be arranged Figure 26. Bleeder
 

in such a way that the operator can 

observe that steam is escaping during the process. In retorts utilizing top
 

steam inlets and bottom venting, an adequately sized bleeder must be installed
 

in the bottom of the retort to indicate and assist in complete and continuous
 

removal of condensate. Its discharge should be at a height or located in a
 

position to enable observation of its operation. Bleeders may be installed
 

in any retort to remove condensate.
 

Mufflers or Noise Suppressors: Bleeders and vents may be equipped with 

mufflers or noise suppressors to reduce the noise level in the retort area. 

such devices are used, they must be properly designed aud maintained toIf 

assure that they do not restrict the flow of air and steam.
 

The drain should be large enough to permit rapid removal of
Drain: 


water after cooling. Only when steam is admitted at the top should the drain
 

In this case the drain line must be open to the saosphore.
be used as a vent. 



Equipment Description 

.ete Line: If	containers are to be cooled in the retort, the line pressure 

water supply ine and inlet should be adequate to allow
and pipe sie of the 

Water valves should have replaceable seals
for rapid filling 	of the retort. 

not leak
and should be maintained in geod condition to assure that water does 

Water leakage into the retort during processinto the retort 	during processing. 


of the containers 	of food.Ing may result in 	 under-sterilization 

at both top and bottom of the retort may be desirable toWater inlets 

efficient cooling procedure. The top inlet
provide a means 	for the most 

on the vertical retorts should discharge water through a spray ring 
or.. 

several small openings around the shell. 

Overflow Line: The overflow line should be located near the top of the 

A gate or plug cock type valve should be retort above the top layer of cans. 


used to permit unrestricted flow.
 

Vacuum Breaker: Retorts equipped to cool with water should have installed
 

an adequately sized vacuum breaker to prevent the rapid formation of a vacuum
 

in the retort which may result in retort and can damage. This condition can
 

occur if water is admitted rapidly to the top of a retort while it is still
 

under stema pressure and the steam inlet valve has been closed.
 

Air Line: If retorts are equipped with air for pressure cooling, the air
 

valves should have replaceable seals and should be maintained in good condition.
 

Air leakage into the retort during processing mst be prevented since steam-air
 

mixture will reduce the effectivenecs of the process and may result in under

sterilization of the containers of food.
 

Crate Supports: 	 Vertical retorts must be equipped with bottom crate
 

supports. 

/1'UL
 



ATflLE. PLATES HUST BE USED 

BZCWSi THEY TEND TO. DIRECT THE FLOW OF STEAM AROUND THE BAsKET OR CEATE OF 

CONTAINERS RATHER 11ANUP THROUGH THlE CONTAINERS. Therefore, the use of 

baffle plates in.retorts may cause underprocessing by creating cold spots 

or pockets of steam-air mixture due to the poor circulation of steam. 

Safety Valve: Safety valves mu:3t have large enough capaicity to
 

F relieve.all potential excess pressure in retorts. 

The maximum amount of steam entering a retort at 

any given time is not determined by a given adjust

ment ou the steam controller, but by the steam flow 

through the controller when adJusted to permit the 

maxlmum unrestricted flow at the maximum pressure of 

the stem flow in the retort steam supply line. 

Table LV , "Steam Flow - kilos (pounds) per hour," 

gives the number of kilos (pounds) of steam per hour 

that will flow through various sizes of orifices at 

different pressures. 

Baffle BPlate NOT IN THE BOTTOM OF RTORTS 

Figure 27.
 

Safety "Pop-Off" Valve
 
Courtesy of Manning, Maxwell
 
and Moore, Inc.
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BUM RM - kilos (pounds) per hour 

AT D11 & 1SUIRSM MOUM OIIICUS O VARIOUS SIZES 

Zem Pressur 	 Size of Orifices 

9.Sere 12.7 -n 19.1 - 25.4 ma 

(3/8 In.) (1/2 in.) (3/4 in.)., ( 1 in. ) 

rM_ (PS10) Kilos (Pounde) Kilos (Pounds) Kilos (Potmds) Kilos (Pounds) 

34.5 (5) 
68.9 (10) 
137.9 (20) 
206.8 (30) 
275.8 (40) 
344.7 (50) 
413.7 (60) 
482.6 (70) 
551.6 (80) 
620.5 (90) 
689.5 (100) 

36.3 
54.5 
79.5 
97.6 
118.0 
136.2 
156.6 
177.1 
195.2 
215.7 
236.1 

(80) 
(120) 
(1.75) 
(.215) 
(260) 
(300) 
(345) 
(390) 
(430) 
(475) 
(520) 

65.8 
98.1 
143.5 
174.3 
204.3 
236.1 
267.9 
299.6 
331.4 
363.2 
394.9 

(145) 
(216) 
(315) 
(384) 
(450) 
(520) 
(590) 
(660) 
(730) 
(800) 
(870) 

143.0 
217.9 
313.3 
381.4 
444.9 
510.8 
576.6 
642.4 
708.2 
771.8 
839.9 

(315) 
(480) 
(690) 
(840) 
(980) 

(1125) 
(1270) 
(1415) 
(1560) 
(1700) 
(1850) 

263.3 
385.9 
558.4 
685.5 
808.1 
930.7 

1057.8 
1180.4 
1271.2 
1439.2 
1566.3 

(580) 
(850) 

(1230) 
(1510) 
(1780) 
(2050) 
(2330) 
(2600) 
(2800) 
(3170) 
(3450) 

An estimate may be made for the number of kilos (pounds) of 'steamper hour that 

can enter a retort by using Table LV . A safety valve should *be selected that will 

have the capacity to relieve this estimated quantity of steam entering the retort. 

If a retort is equipped with a safety valve, its capacity should be checked to see 

if it is great enough to handle the amount of steam that can enter the retort 

If the capacity ofthrough the system used in piping the stem into the retort. 

the safety valve is not sufficient, either it should be replaced with one of adequate 

capacity or install an additional one with enough capacity so that the combined 

capacities of the two will be',suffi'.ient.
 

Stean safety valves should comply with local codes or the A.S.M.E. code for 

unfired pressure vessels. Since the relieving capacity of a given size safety 

valve varies with different manufacturers, no specifications as to the required 

size can be given In this publication. Such specifications should be obtained 

irom 	the manufacturer for the specific operating conditions. 

Indicating Hercury-in-glpss Thermometer; Ech -r!tot anni he anionad 

OLaloe	 ,. or s 
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with at least one mercury-in-glass therometer having a scale with no more 

than 1OC. (17 F.) per 2.54 ca (I in.) and graduated in no more than I C4 

(2 F.) divisions. The temperature range should 

adequately encompass the scheduled retort 

,temperatures to be used. 

Bulbs of Indicating thermometers may be 

installed within the retort shell or in 

external wells attached to the retort. 

External wells or pipes should be con

nected to the retort through at least a 

1.9 cm (3/4 in.) diamter opening, and be 

Company
 

equipped with 0.16 ca (1/16 in.) or larger 

bleeders so located as to provide a full 

flow of steam past the entire length of the Figure 28. Retort Mercury 
in - Glass Thermometer 

thermometer sensing bulb. Thermometers Courtesy of Taylor Instrument 

with separable wells or sleeves should not be used. The bleeder must emit
 

steam continuously and freely during the entire processing period.
 

Thermometers should not be installed in the lid or door of a retort as
 

an abrupt jar may cause the mercury column to divide. A thermometer with a
 

broken or divided mercury column should be replaced iumediately.
 

Thermometers must be tested for accuracy against a :nown accurate standard 

thermometer upon installation and at least once a year thereafter or anly time 

their accuracy is questioned. Recordv of these tests should bs maintained. 

THE MERCURY THMITER,NOT THE RECORDER CHART, MUST BE THE OFFICIAL 

INSTRUMENT FOR INDICATING THE PROCESSING TDPERATURE. 

/qs"
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Eh:ch retort it be equipped with a recording thermom

eter to pravib a permaet record of the tins and temperature of each retort pro

ces d. Ih chart graduations shall not exceed.-17 C (2 F) within a range of -12 C 

(10 1) of the processing temperature. Each
 

.. . . .chart shall have a working scale of not more ti . .

13 C (55 F) per 2.54 cm. (I in) within a range" 

-7-C (20 F) of the processing temperature. A 

means of preventing unauthorized changes in ad., 

justment shall be provided. A means can be 

provided by either a lock or a suitably worded 

sign prominently displayed at or near the reco

' ' er. 

The sensing bulb may be installed within 

the retort shell or in an external well connec 

to the retort through at least a 1.9 cm (3/4 1" 

The well must have a 0.16 mum (1/16 1'
Yigure 29. Recording Thermieter opening. 

(Courtesy of Taylor Instrument Company) 
or larger,bleeer which is open at all times
 

during the processing period. The recording thermometer must be checked and adjuste 

closely as possible with an accurate mercury-in-glass thermometer at
 to agree as 


the processing tmperature.
 

Pressure Gauge: A retort should be 

equipped with an easy to read pressure gauge. 

The gauge should have range of 0 to 206.8 kpa 

(30 psig) and be graduated in divisions of 

1 kilo (2 psig) or less. 

lxe Goue, 

(Courtesy of batA- Tazwl1 Moore, Inc) 1 
of30..nLia weS ) 



the cans in the retort should
The containers used to holdCUr.1e_ -&W-A 

be made of scrap ire. or adequately 

'The perfor.rrforated sheet mtal. 

onations should be 2.54 em(l in) 

5 cm (2 in) centers or the equivalent 

1.27 	 cm (it In) on 2.54 cu.(l in) 

an19.1 on 

(11 in) centers in both the sides 'and 

bottom. The perforations are necessary 

centers or m(3/4 in) 3.8 

:o 	 assure adequate circulation of seam 

around the containers.
 

Dividers: Retort loading systems
 

divider plates between layers
employing 

of 	containers generally require increased
 

venting schedules. The divider plates 
Figure 31. Retort Basket or Crate 

(Courtesy of Dixie Canner Equipment Co.)
perforationsshould have the sam 


their equivalant.
as the crates' bottoms or 


or accurate timing

Proces l'Tmina IUalment: A large, easily read clock 

opercan be observed readily by the retort 
device should he installed where it 

ator for accurate process timing. 

Pressure Cookers 

s 	pressure vessel designed to receive its pressure
A pressure cooker is 

heat from a direct source, such as a gas burner or
from the application of 


The pressure cookers recomude6
 a got plate or range.an 	electrical wit of 

this manual for Plant A have the capacity to process 36 Number 2 (307 x 
409)

i 


16 Mason type quart glass Jars.
cans or 



Each pressure cooker must be equipped' with 

:! t short stem mercury-in-glass thermometer .~a 

having a scale graduated in no more than 
1 C or 2 F divisions. The temperature 

range should adequately encompass the sche

duled retort temperatures to be used. The 

short stem thermometers may be installed 

in the top or lid of the pressure cooker. 

Its location should be close to the bleeder 

or petcock. Each pressure cooker should also 

be equipped with a bleeder petcock, safety 

Figure 32. Pressure Cooker valve, safety plug and wizr rack to hold 

(Courtesy of Dixie Canner
 
Squipuent .Company) containers of food during processing
 

Atmospheric Cookers: 

An atmospheric cooker is a relatively large vessel in which containers of 

food are thermally processed in boiling water at atmospheric pressure. In 

to remember that the timeusin an atmospheric cooker it will be Important 

recomsnded In scheduled processes is based on 100 C (212 F), the 

at sea level. For every 330 meters (1100 ft.)
temperature at which water boils 

above sea level, the baLling point of water is lover by approximately 1.1 C. (2 F). 

wil. need to process food in an atmosphericA cannery located above sea level 

cooker longer than the recommended t ji of 100 C (212 F), depending upon the 

elevation. 

Two types of atmospheric cookers are comonly used in processing acid 

canned foods. The one illustrated In Figure .33 consists of a 33.25 liter 

0 0
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cm(35 quart) container vith sufficient depth to maintain at least 3.75 

(1 in.) of water over the tops of the 

containers of food during the processing 

period. A metal rack is usually used to 

hold the containers so they can be easily
 

lowered into the cooker and removed from 

the hot water bath. This size atmospheric 

cooker will hold 30 No. 2 cans. 
Figure 33. Hot Water-Bath 

If steam is avail

able, it can be used for 

---- -- .atmospheric cooking instead of 

boiling water. Specially 

. GAUGE designed equipment such as 

STEAMLINEillustrated in Figure 34 

:.. can be used for this purpose. 

II THERMOMETER This type of cooker is not 

Figur! 
34.too difficult to fabricate 

/:''B SKERT -

WATELINE -OERLO,,locally. 	 It is important 
OVERFLOW . ':, :"WATER LINE-- t 

STAND 	 for the water line to be high 

enough up on the wall of the 

cover to form a good vater-seal 

thus malting it possible to
Figure 34. Steam Atmospheric Cooker 

produce an atmospheric condition with a temperature inside the hood comparable to 

entering. This being an atmospheric cooker,
boiling water when sufficient stem is 

'q.
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it is Important to remaer that the nuim temperature on the inside of 

the cooker Is 100 .. (212 .)'at sea level. if this type of cooker is 

operated above sea level, additional time will be required to process acid 

foods, depeadlag upon the elevation. 

-NO LOW ACID OO03 SHOULD 33 PROCESSID IN IITHER OF THE TWO TYPES OF 

AINOSPHUIC COOKZES. A partial list of low acid foods can be found in 

Figure 1. 

Can Reformer 

When cans are purchased in collapsed form, it is necessary that equipment 

be available for reforming the cylindrical shapes of the cans. This is done 

by a can reformer. The hand-operated can reformer will reform approximately 

seven cans per minute; the power operated can reformer - Figure 5 - will 

reform approximately 10 to 14 cans per minute. Specify can sizes in prepar

ing purchase order. 

?Igore 35. Motor Driven Cas Reformer Figure 36. Motor Dri-ien Can Flanger 
(Courtesy of the Callahan Am (Courtesy of the Callahan Am 
Machine Company) Machine Company) 



Can Fianger 

After the collapsed cans have been reformed, it in then necessary tha 

flangers be placed on the ends 6f the can@. This Is done by equipment known 

as can flangers. The hand-operated equipment will flange approximately seven cans 

per minute; the power operated equipment shown in Figure 36 will flange approxim

ately 10 to .14 cans per minute. Specify can sizes in preparing purchase order. 

Flange Reformer 

It Is recommended that a 

can reformer - Figure 37 -be 

availible in a carning plant for 

each diameter size can that is
 

used.- -The'hand flange reformer
 
Figure 37. Can Flange Reformer 

is used to reform the flange of (Courtesy of Dixie Canner Equipment Company) 

cans that have become bent and would otherwise be unusuable in which to can food. 

No other instrument such as, hand pliers, etc., should be used to reform a bent 

flange because such instruments could easily damage the lining of the can. Specify 

can sizes in preparing purchase orders. 44r 

Hand-Operated Can Sealer
 

A hand-operated can sealer - Figure 8! 

willclose any standard size can up to 

end including No. 3 disater cans. The 

hand sealer can close from 2 to 3 cane
 

per minute depending upon the can size and 

the proficiency of the opeiator. In ordering 

a sealer, specify the can sizes tht will1 

figure 38. Hand-Operated Can Sealer
 

(Courtesy of Dixie Canner Equipment Co.)
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be closed em the sealer. Repair kits should also be included in the'order. 

This sealer can also be used to secure the ends on reformed and flanged cn. 

Power-Operated Can Sealer 

A power-operated can sealer - iSure 39 vill close any standard size 

can up to and including No. 3 diameter size cans. To close a No. 10 size can 

requires a larger mchine. A pover-operated sealer vil close from three to 

six cans per minute depending upon the size
 

of the cans and' the proficiency of the
 

operator. 'Inordering a sealer, specify
 

the can sizes that will be closed on the
 

sealer. Repair kits should also be included
 

in the order. This sealer can also be used
 

to secure the ends on reformed and flanged cans.
 

Figure 39. Pover-Operated Can 
Sealer 

(Courtesy of Dixie Canner Equip
ment Company) 

Steam-Blancher-Cooler 

In using a stent blancher

cooler - Figure 40 - the product 

Is spread evenly without bruising 

or crushing in smooth flat bed 

perforated stainless steel trays 

for uniform steaw blanching. The 

60.96 cu (24 inch) x 60.96 ca 
Figure 40. Steam Blancher-Cooler 

(24 inch) x 7.62 cm (3 inch) filled (Courtesy of Dixie Canner Equipment Company) 

;~OL 



trays are placed in the blanching compartment and passed to the cooling 

placed in the blanchingcompartment automatically when the next tray is 

In mt canning plants, for continuous blanching, six staincompartment. 

less steel trays would be needed.
 

Juicer-Pulper 

A hand-operated Juicer-pulper 

would be recommended for plant A. 

-A powet-operated Juicer-pulper 

Figure 41 - is recommended for 

plants B and C. Extra screens need 

to be ordered with the Juicer for 

Juicing, pureeing and finishing the
 Figure 41. Juicer-Pulper 

(Courtesy of F. H. Langenkamp Company)
 
various products. The capacity of this u.icer-pulper ranges UP _to 1362 kilos
 

(3000 lbs.) per hour.
 

Batch-Type Exhauster
 

A batch-type exhauster - Fig.
 

42 can either be fabricated out of
 

stainless steel or purchased
 

locally. The water in this type of
 

steam from
exhauster is heated with 

a boiler piped through coils in the
 

exhauster. The exhausting of food 

in metal containers can be ac- Figure 42. Batch-Type Exhauster 

in plant A where no steam is available. 
complishad in larg water atmospheric cookers 

. ..'.. 
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e
Cosutinuu pivmr-Oierated Exhauster
 

The continuous, powr-operated exhauster 

Power-Operated Ehauster," is equipped
 

with a filling and sealing table. The
 

cans of standard sizes ranging from No.
 

I through No. 10 are conveyed through
 

a 3.66 meter (12 ft.) enclosed steam
 

tunnel on a chain conveyor. At the
 

slowest speed each can remains in the
 

exhauster for 5 minutes, for the 

fastest speed, 2h minutes.,
 

.
Figure 43 toContinuous, 

Figure 43. Continuous, Power-


Operated Line Exhauater
 

(Courtesy of Dixie Canner Equipment Co.)
 
Stainless Steel Tables 


Stainless steel table tops are recommended for all canning 
plants because
 

they are easy to keep clean and to sanitize in addition to being resistant 
to.
 

rust and corrosive reactions when coming into contact with acids in foods.
 

Sinks with two small compartments may
 

be placed on racks and mounted on one
 

end or both ends of a table - Figure 

44 - "Stainless Steel Table," Thie 

disadvantage of having sinks mounted.on 

tables is in making the tables less 

functional in that they become permanently-. 

located.
 

Figure 44. Stainless Steel Table with
 
Double Compartment Sink
 

http:mounted.on
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Stainless Steel Top Table Truck 

Stainless steel top table trucks having a work surface area of 83.8 ca 

(33 In.) x 83.8 ca (33 in.)'are very convenient to use in moving prepareu 

products from place to place in the canning plant. Every canning plant 

should consider having two or three table trucks. 

Stainless Steel Double Compartment Sinks 

Stainless steel double sinks, seei'Figure 45, should have each compart

ment measuring 60.96 cn (24 in.) x 60.96 

V . "cm (24 in.) x 35.56 cu (14 in.) deep to' 

be large enough in which to wash and clean
 

the large pots and pans used in the canning

operations. Both hot and cold water should
 

be accessable to the sinks. The sinks, 

"should.be so constructed to have 0.32 cm 

.......-..... .. ---..- (1/8 in.) cove corners which help to make 
Figure 45. Double Compartment 

Stainless Steel Sink the sinks easier to clean and to keep clean.
 

Stainless Steel Lavatory 

The stainless steel lavatory isa :
 

small 40.6 cm (16 in.) x 48.3 cm (19 in.)
 

x 25.4 cm (10 in.) deep hand wash basin
 

that is free standing and has foot 

operated pedals for hot and cold water
 

valves. See Figure 46 . -This lavatory
 

should be located inside the processing
 

room where it is convenient for all
 

personnel working in the room to wash
 
Figure 46. Stainless Steel Lavatory
 

their hands after entering the process- with Foot-Operated Hot and Cold
 
Water Valves.
 

se- (Courtesy of Koch Supplies, Inc) 
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they start working with food products.in area and before 

Chain Hoist 

lb.) hoist to lower 
Both plants B and C will require. 454 kilo 	(1000 

out of the retorts P,-d placedfood into wadand remove retort crates of canned 

tanks -c areas. Theinto water cooling 

is a trollyhoist - Figure 47- hung from 

a suspended frommounted on track that is 

the ceiling directly over the retorts 
and
 

runs from the retorts to the cooling
 

tank or cooling area.
 

.4' 

F-gure 47. Haind-Operated Chain 
Hoist
 

Water Cooling Tank
 

3 meters (10 ft.)
tank 0.91 meters (3 ft.) wide x 

The water cooling 

from mild steel boiler plate: 
long and .'91 meters (3 ft.) deep is usually 	made 

thick. Water.32 cm (1/8 in.) 

enters near the bottom of the
 

tank and overflows near the top.
 

Water .3hould run continuously in
 

and out of the tank at a rate
 

to provide adequate cooling for
 

cqns of hot foods which have just
 
Figure 48. Water Cooling Tank
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quilpment Description 

been removed from the retorts or atmospheric cookers. The wter should be
 

draiut4 each day and replaced with fresh potable water. The water cooling
 

tank is shown in 2'1gure 48
 

Trunnion Mounted Steam 1icketed Tilt Kettle
 

Trunnion mounted steam jacketed tilt kettles, constructed of stainless
 

steel, of at least two sizes are recomended for plants B and C in which
 

.... ... steam is available.. See Figure 49
 

A trunion mounted tilt kettle is recom

mended instead of the stationary type because of
 

the elimination of an expensive valve that will
 

need to be replaced from time to timu. The
 

elimination of the valve also eliminates a
 

source of,,food contamination. Unless the
 

vailve 'is:-taken apart and cleaned thotoughly
 

after'each use, it will soon become a source of
 

____ contamiatiox.. One-hundred fourteen liters 

"+ (30 gal.),: 152 liters, (40 gal.) and 190 liters 

Figure 49. Steam Jacketed ettle sizes are recommended for
(50'gal.), ke 

Trunnion Mounted-Worm Tilt 

Kettle
 

The steam line to the kettles
 
(Courtesy of Goren Division, Dover plants B and C. 


Corporation)
 
should have a steam pressure reducing station to reduce the steam pressure in the
 

Each kettle must have a
manifold serving the kettles to 275.8 kpag (40 psig). 


steam trap fitted on the steam discharge line to conserve steam.
 

0o +2o, 
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All-Ntos. Doil Truck 

se - --

An aUl-purPOSe dolly truck OO-- -


Figure . , is useful in Moving
 

heavy retort crates of canned food
 

from place to place in the canning
 

plnt. The dollys are usually
 
0 

constructed of hardwood frames 
0 

s ivel casters.mounted on 

Figure 50. All-Purpose Dolly Truck 

Hot Lift Tongs 

Hot lift tonns - Figure 5

are designed to Rrasp cans and Jars 

of hot food firmly and should be 

available in all canning plants. 

Figure 51. Hot Lift Tongs:
 

Stock Pots
 

52
-Aluminum stock pots -Figure 


of various capacities are useful in can

nine plants for handling, storing and
 

They
precooking foods of all types. 


usually coes in varying sizes from 19
 

liters (5 gal.), 38 liters (10 gal.)
 
Figure 52. Stock Pot
 

to 57 liters (15 gal.)
 

./0 
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All-Purpose Sle.
 

All-surpose scales are necessary in canning plants for weighing various
 

products such as those canned by
 

weight. See Figure 53, "All-Purpose
 

Scales," They should have a capacity
 

of at least 18 kilos (40 lbs.)
 

with direct indicating having 10 grams
 

or 0.1 lb. divisions. Over and under
 

scales are necessary in all commercial
 

plants to monitor the filled weight and
 

net weight of canned foods. This type

Figure 53. All Purpose Scales 


(Courtesy of Toledo Scale Division, of scale should have a capacity of 5
 

Reliance Electric Company)
 

kilos and a beam with 5 grams division or 10 pounds capacity with a beam having
 

1/8 ounce divisions. Weights of 100, 200 and 500 grams or 1/2 ounce, 1 and 5
 

pounds are necessary to give the over and under scales varying weighing
 

capabilities for the various sizes of cans
 

and jars. Platform scales, which are
 

"n portable, Fig. 54 , "Platform Scales,"
 

are used to weigh heavy quantities of produce.
 

They usually have a capacity of 500 kilos or
 

1000 pounds.
 

External Water Cooling Spray 

0An external water cooling spray is used 

for cooling glass jars and cans removed from Figure 54. Platform Scales 


pressure cookers, retorts and atmospheric cookers. It is Important to cool processec
 

foods down to
 



'Equipment Description
 

38 C. (100F.) as quickly as possible 

!to avoid the possibility of frequent 

spoilage by heat resistant bacteria. 

-See Figure 55 Water Cooling Spray. 

Lye Peeler-Scalder 

The lye peeler-scalder is useful 

Figure 55. Water Cooling Spray for lye peeling peaches, pears, pota

toes, carrots, sweet potatoes and to

matoes. The lye Peeler-scalder..see. 

Figure 25 Ly_e Peeler-Scalder," han 

a swing basket in a heated lye 

compartment 45.7c (18 In.) x 68.6 

ca (24 in.). This compartment is 

equipped with a stem heated coil
 

and quick opening drain valve. The
 

produce n the lye, caustic soda,
 

compartment is transferred to the
 

.rinse compartment by lifting the Figure 56. Lye Peeler-Scalder. 

swing basket. When the basket is filled sufficiently, the produce tumbles 

into the rinse section. The rinse compartment is the sane size 

as the lye compartment and is equipped with a rinse basket and cool running 

water. The lye peeler-scalder has a capacity of 17.6 liters (1/2 bu.). 

Pea and Bean Huller 

The pea and been huller - Figure 57 - has a capacity of 211 to 352 

liters (6 to 10 bu.) of unhulled product per hour. It is operated with an 

d J I ' l......
 



one-half horse power motor. 

Special features of this equip 

ment are the hopper-type top 

3. -for convenience in feeding the 

iraw
materils to the machine,
 

a variable speed drive for ad

justing the speed of the machi
 

to the type and variety of
 

produce or degree of maturity,
 

and an adjustable conveyor bel
 

which separates the peas or
 

beans from broken pieces of po
 

The metal sides lift off the
 

Figure 37. Pea .andBean Huller machine completely and the top 

(Courtesy of the Dixie Canner Equipment Company) may be removed by simply 

loosening four bolt nuts. Thus, all parts are accessible for quick and easy cleanin
 

Corn Cutter and Accessories
 

The corn cutter - Figure 58

has a capacity from 20 to 40 ears 

per minute. The cutting knives are 

easily and quickly adjustable to the 

size of the ear and depth of cut. It 

also has an attachment for preparing 

cream-style corn. Accessories, knife 

sharpener and cutting head adjustment 

stand, are necessary to maintain 

sharp knives and properly adjusted knives. Figure 58. Corn Cutter 
(Courtesy of The United Company) 

An accurate adjustaent is absolutely necessary and is assured if the sharpas 

and adjustment stand are properly uved. 

all' 



Equipment Description
 

Food Chopper 

A hand-operated food chopper is 

for plant A. However, arecommended 

pover-operated chopper is recommended
 
59
 

for plants B and C. See Figure 

Food Chopper.; The power-operated 

table model chopper has a capacity of 

272 kilos (600 lbs.) per hour. 

Figure 59. Food Chopper 

Rotary Fruit and Vegetable Washer
 

A rotary fruit and vegetable
 

washer is used for cleaning and
 

washing shelled peas, corn, and
 

other produce which need washing
 

before further preparation steps.
 

The products needing cleaning are
 

fed into a feeding hopper which
 

Fruit and Vegetable-WasherFigure 60.
delivers the products directly 

(Courtesy of Dixie Canner Equipment Company) 

into a rotating cylinder. The products pass under a full length high pressure 

water spray, while being agitated by the rotating cylinder and are discharged 

The washer has a capacity of 2725 kilosinto a container or onto a conveyor. 


or 6,000 pounds per hour. 'See Figure 60, Fruit and Vegetable Washer,
 



Equipment Description
 

Air Compressor 

A heavy duty air compressor vith an actual delivery rate of at least
 

- - - -- - 0.15a 3 (5.25 cu.ft.) per minute at 

1034.25 kpag (150 psig) is essential 

Ifor canning plants B and C. The tank 

I capacity should be 228 liters (60 gal.). 

*See Figure 61. Air Compressor. 

Figure 61. Air Compressor
 
(Courtesy of DeVilbiss)
 

Over and Under Scale
 

An over and under scale is essential .
 

in commercial canning operations for check,- .
 

ing the fill weight of containers. When
 

used properly, the cost will be negligible
 

when the amount of product saved in over

filling and the risk involved of under-,
 

processing are taken into consideration.
 

The capacity of this type of scale may
 

range up to 9 kilograms (20 pounds).
 

* Figure 62. Over and Under Scale
 
(Courtesy of Toledo Scale Divisions
 
Reliance Electric Company)
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GeMral Cleak-Up 

A high standard of cleanliness must be maintained in each of the 

caming operations since the quality of the finished product is affected by 

is handled. The processing time and temperaturethe condition under which it 

ay not be adequate to insure a safe and wholesome canned product if general 

a caming plant. Posters tellingcleanliness is not maintained hourly in 

respect to keeping the plant equipment andwhat Is ezpected of the workers in 

and sanitary are valuable aids in reminding the workers whatbuilding clean 


to do to maintain high standards.
 

be at hand for the daily clean-upCleaning supplies and equipment miust 

water is limited, clean-up o'finside and outside the plant. In plants 	where 

in part with recovered water from
the plant and equipment may be performed 

cooling sprays and cooling tanks. Using 	water from such sources must be 

chlorinated and then used only for preliminary washing. Only fresh potable 

water should be used for the final washing. 

In general, it is highly desirable to have employees on the job who are 

In cooperative plants, especiallyconstantly doing as much tidying as possible. 

the work of cleaning should be performed by the patrons.the @s=alest ones, most of 


the clean-up crew washes floors
As soon as the processing is completed each day, 


them with an approved disinfectant. All equipment

and equipment, end them treats 


and syrup tanks, funnels, tables, pans, steam
such as blanchers, cookers, brine 

pots and buckets used in food processing mst be thoroughly scouredkettles, 
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and washed with detergent solution and rinsed with fresh potable water. 

(See Chapter/j , "The Basics of Cleaning and Sanitizing" for tips and sugges

tions for the type of cleaning agent to use in cleaning and sanitizing plant 

and equipment.) This is one of the most important operations of a general 

clean-up. It is excellent insurance against possible spoilage of the canned 

products. All garbage containers must be emptied and washed thoroughly each 

day. They should be left opened until time for use again. leaving the tops 

off will permit dampness, or. water left from washing, a chance to dry out on 

the inside. This will prevent rusting and will help to create conditions unfavorabl, 

for the build-up of large numbers of spoilage microorganisms and insects. If the 

area inmediately outside the plant is creating a dust. problm' within the plant, 

some control measure should be employed. Oil should be avoided, if possible, 

because workers walking through it could depsitiquantities-of it on the 

floors presenting problems during clean-ups., 

Building
 

Cupboards, Shelves and Drawers
 

Cupboards, shelves and drawers should be kept in good' .order and thoroughly 

cleaned at frequent intervals - 2 months. 

Floors 

Floors mast be kept free from litter and excess water. They.should be 

scrubbed and washed down at the end of each day of operation. During shutdown'
 

periods or at meal times they should be flushed with water.
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team Ply"s 

Stem pipes should be located overhead and drained of condensate if steam 

lines are not equipped with drip legs. The overhead pipes must be dusted and
 

cleaned weekly to prevent contamination from condensate drip into food. 

Wa.Js Windova nd Screens 

Walls, windows and screens should be kept clean at all times. The walls 

need to be washed down daily and scrubbed, if necessary, to remove any food 

particles that mey have accumalated during the day. Windows need frequent 

washing to remove dust and grease that accumulate in the steamy atmosphere. 

Screens must be washed to keep them free of dust and grease. All screens that have' 

rusted or have holes in them must be replaced immediately after detection. 

Exposed Roof Support Trusses 

Exposed trusses moet always collect considerable dust. These should be 

dusted weekly to prevent dust and spores of spoilage organisms from dropping 

or falling into food being prepared for canning. Painting of the trusses is 

the ceiling area of a 
not recommended because frequently the high humidity in 

canning plant will cause the paint to flake off and drop into the prepared food. -

Toilets
 

Toilets must be cleaned thoroughly .with'appropriate cleaning .agents And 

equipment. The cleaning should be done at the end of each day. 

Buildina Repair 

The building should be kept in a state of good repair at all times. The 

roof should be checked semi-annually for need of repair to prevent the elements, 
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rodents,"birds,. insects and otheir vermin from entering the'plant. The doors,' 

screen doors and windows' st be' kept in repair to prevent the'entrance of ver 

min. Walls should be painted with', a non-flaking paint. -A paint employing an 

epoxy system has been found to be satisfactory, when properly applied' for the 

walls in the processing room which are exposed to high humidity conditions.
 

EQUIPMNT 

General Discussion:
 

Special attention must' be given' to the+cre of' canning equipment since 

spoilage of canned food can often be traced to contamination through careless

ness' in cleaning the equipment. The manufacturer's instructions should be 

followed closely in the' care of mechahical equipment. As.a general rule, all 

equipment should-be cleaned' at the'end of each day's opration. The equipment 

should be dismantled, scrubbed and steamed down'where practical. The equipment 

should then be left diemantled until the'beginning of the next day's operation 

and should be well flushed with clean cold water before using. During that 

period of*the year when the'plant is closed down, all equipment should be gone 

over thoroughly and any repairs should be' made that are necessary to' place the 

equipment in a h.igh state of. repai'r so 'tiat"it can be. expected to operate" 

without breakdowns through but the next season.
 

Tables 

All tables in the preparation area' of the'processing room should bewashed 

with hot detergent water and hosed downwith .clean water. 

Sinks and Lavatories
 

Sinks and lavatories must be cleaned daily to prevent the build-up of dirt,
 

deposits. A good sanitizing agent is recommended to be added' to the'rinse wate' 
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*after a thoroush cleani.g and washing. 

Boiler 

one of the most expensive pieces of equipment in a canning
The boiler is 


plant, and its proper performance is very necessary for a successful 'canning
 

operation. Boiler operation will be dependable and consistant as long as a
 

A maintenance schedule should be
careful maintenance schedule is followed. 

Suggested below, is 
established and strictly adhered to throughout the year. 


a regular schedule of maintenance. Certain maintenance duties, more often
 

than this schedule suggests, may be required because of local conditions.
 

Rowever, this schedule is.applicable for average conditions and will 
be a good basis'
 

for setting up a regular maintenance schedule in your locale.
 

Daily Maintenance Schedule for Boiler
 

1. Blow down the boiler regularly according to requirements. The blow.
 

down schedule should be determined by a qualified water treatment chemist 

depending on local conditions. Follow the manufacturer's instructions closely 

. 
to perform the various steps in their proper sequence. This isveryimportant 

surfdce blowd2. Scum on water surface should be blown out dailyb 


(ifunits are equipped to do so).
 

3. Blow down the water colum twice a day, or at leastone time per day, 

This will keep the controlfor about four seconds.
by opening the water columo 


free of sludge and sedicnt which can cause a control failure. Blowing down
 

the low water control with burner operating on low fire will test 
its operation.
 

Dust, lint and grit are catn#es of improper
4. KEEP THE BOILER ROOM CLEAN. 

operation of the boiler controls.
 



Maintenance"
 

5. When starting the boiler in the fornings, make sure it goes through 

its correct starting cycle. 

eachMonthly Maintenance Schedule for Boiler - Do the following things 

month. 

Hake sure the1. Clean electrical controls and check starter contacts. 


main switch is p.illed before attempting this work. Always keep control cabinet
 

door closed when not servicing the electrical controls.
 

2. Clean 	fuel oil strainer (ifoil unit) and more often than monthly, if 

conditions require. Be sure when closing the fuel strainer body, the gasket is 

fitting properly and is not torn. 

3. Clean 	water strainer.
 

4. Check water pump packing, or seal for leaks.'
 

'5. Check the hold down'bolts on.all motors and pumps.
 

6. (Ifoil unit) Remove the'noz le assembly by taking it fromthe burner
 

head to inspect and clean the nozzles and screens by soakinI g them in a good -.
 

_solvent.
 

7. Inspect ignition electrodes to see that the 'spark gap is set properly 

:and-that 	the assembly is clean. 

Check the condition of all steam traps in the condensate return system.8. 

Leaking traps not only waste steam but make the condensate excessively hot,
 

tending to vapor lock the pump. Another cause of pump vapor lock is a leaking
 

check valve between pump and boiler.
 

9. Remove plugs from cross connection below water level control and 
clean
 

This can be done only when
 any sediment out of the water leg and float chamber. 


the boiler is cold.
 



10. Citean air intake screen: oa blower, check blower fan wheel and clean 

vanes if necessary (more often than monthly, if required.). 

11. Cl,,,ck and clean air hole in gas regulator. 

:12. If barometric draft control is used, check to see that it is operating: 

free 

door and burner mount-,plate -rear13. '.,heck front breeching - rear cover 

ing flange for tightness. Allowing high temperature flue products to leak at 

these points can cause serious damage.
 

14. Check all burner linkage to be sure adjustments are locked in plice,-: 

and are operating freely. 

Quarterly Maintenance Schedule-for Boiler 

Check water side of biler. Allow boiler to cool'.- drain, it completely"'. 

of water (only after allowing a minimum of four hours to cool). Remove hand

the boiler with a high pressure hose,hole and manhole plates and flush out 

playing the hose through ,the top and bottom openings to make sure all loose 

Remove plug from the cross sec-,
scale and sediment are washed out of shell. 


tion, clean line to boiler and level control.
 

the heating surface should be closely' ex- ,After washing out the boiler, 

pitting or-scaling. Signs of.these'conditionsamind'"for. sips of corrosion, 

indicate better boiler water treatment is needed.
 

New manhole and handhole gaskets should be installed at this time. First 

clean off all traces of the old gasket seats on both shell and plates. 

To put the boiler back in operation, refill to proper water level, warm 

up slowly and tighten up on all handhole plates with a wrench while the boiler 



Maintenance 

iAiwairin up Do not over -tighte 'handhole plates. Tighten only enough to 

stop leak.
 

Six Month Maintenance Schedule for Boiler
 

For boilers that have fire tubes, tho tubes should be cleaned. The boiler 

efficiency depends greatly on a clean fire tube. Soot acts as an insulator and 

prevents absorption of heat from the tube to surrounding water. Tubes must be 

cleaned every six months or whenever high stack temperature or low steam pro

duction indicates the need of tube cleaning. 

Cover all motors and exposed controls to keep them free from dust. The 

tubes should then be brushed out with a tooth brush. 'Before closing the rear 

cover, check refractoty for possible cracks. If any cracks are found, reseal 

with a high-temperature mortar. 

Lubricate the motor (when equipped with grease or oil fittings)., : Do, not 

over-lubricate as this will cause bearings to riu hot. 

Check burner combustion block (ifsupplied). These cracksare?.normal but 

sianyign of wide cracks.or refractory falling,out should, be checked imediately 

and repaired or,.the block,replaced.
 

Never 'operate 'boilerwithoutwater. The heat wifl loosen the tubes ind 

.the boiler will leak. This would seem too Obvious to requi",',a explanation, but 

frequency with which this mistake is made is surprising. Great care should be 

exercised to see that the boiler never runs dry 'of water while in operation. 

Blancher-Cooler
 

The cover of the blancher-cooler, which lowers over the product during
 

water seal with the water in the bottom of the blanching
blanching to form a 




copartmmt, seeds to be remo ed and tboroushly cleaned inside of all food 

particles at least once a wek. If the food particles are alowed to build 

the temperature within the cover becomes ideal for the thermophilicup, 

) to mltiply in largespoilage 	microoranima (see page/ , Chapter 

numbers and become a source of coatavination for all food that is blanched. 

Do not paint the inside of the cover or hood with a paint that will not 

withstand the high teperature and humidity that the steam creates and cause 

being blanched. A high gradethe psint to flake off into the food as At is 

epoxy paint properly applied would probably be satisfactory and 	vould make
 

the inside of the hood more easily cleaned. 

The stainless steel trays should be thoroughly clt,#aed after each use 

the perforationsand iumpected for any food particles that may be ktuck in 

and corners, and cleaned' if any are found. 

Steam Kettles 

1. 	 Stem kettles should be cleaned thoroughly after each use inside and 

food which has been burnt on the inside or outsideoutside. If or scorched 

is not removed within & few hours and is allowed to accumulate, cle ming be

comes very difficult and time consuming. See Chapter .LL "The Basics of 

Cleaning and Sanitizing." If the kettles-are equipped with drain valves in 

taken apart and the parts thoroughly, cleaned
the bottom, the valves should be 

at the end of each day's operation. 

2. 	 Should the canning plant be closed. damfor more than a week or ten 

or heavydays, the kettles should be covered with either heavy plastic sheets 



paper to protect the' kettles from' dust and other foreign material that may' 

accumulate during the period when they are not in use.
 

should be checked periodically for accuracy3. The pressure.gauges 

against one of known accuracy. 

4. The relief valve should be checked for proper functioning. This may
 

be checked by opening the steam valve and allowing steam pressure to bul.d up 

and 310.3 kpag (45 psig) but not to excecd 310.3between 275.8 kpag (40 psig) 

kpag (45 psig). If the safety valve opens before reaching the minimum pressure 

or fails to open before reaching the maximum pressure of this range, it 
should 

be replaced. Any kettle that can not operate up to 275.8 kpag (40 psig) is 

not performing at its full potential. Most steam jacketed kettles are not 

275.8 kpag (40 psig).
constructed to operate with steam pressures exceeding 

Continued operations in excess of rated capacity could cause a bubble 
to 

sudden formation of the bubbleform in the interior bottom of the kattle. The 


out onto anyone standing
will probably cause the hot boiling liquid to blow 

nearby, burning then severely. The formation of the bubble usually makes
 

the kettle unus,- 'e without extensive and costly repairs. 

Retorts
 

1. Retorts, like other pressure vessels are subjected to failure after 

being exposed to high pressures for long periods of time. Therefore, a per

iodic hydrostatic test of all retorts should be made to detect 
the presence
 

wear. faults may be corrected or the
of any defects due to r'mt and These 


retort replaced. The hydrostatic test is simple and can be easily made,
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either by --aintenance personnel or under the supervision of the plant super

visor, For the test, the regular retort pressure gauge is, replaced with a 

auge tester* With the lid fully secured, all valves on lines hooked to the 

retort, except the water line valve, are fully closed. Water. under at 

least 310.3 kpag (45 psig), is added until the required testing pressure is 

obtained. This pressure is maintained for a time sufficient to allow a 

visual inspection for leaks. Standard retorts are constructed for a maxi

mu operating pressure of 103.4 kpag (15 psig) and should be tested to 

206.8 kpag (30 psig). 

2. All manually-operated valves on steam, water and air lines hooked to 

the retorts should be carefully checked and repaired or replaced when found to 

be faulty or tend to stick in any position which may cause improper function

ing of the retort. Improperly packed or leaking valve stems are very annoying 

and dangerous to the operator. They should be repaired or replaced inmediately 

3. At the end of each work day, the retorts should be thoroughly drained
 

and permitted to dry to prevent rust and stale odors from forming. Occasion

ally, the retorts, especially when canning meats or products containing meats,
 

should be filled with water and sufficient detergent and brought to a temper

ature of 930C (2000F) by admitting steam and allowing to stand for an hour or. 

so to remove grease or other foreign matter. 

4.' The retort thermometers shoul,' be removed and tested with a United 

States National Bureau of Standards certified thermometer or with one having
 

equivalent accuracy. Any of the retort thermometers test properly at 1000C
 

(2120F). Any at 115.60C (2400F) and 121.1 0C (2500F) should be destroyed and
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replaced.
 

5. Pressure gaues which do not register zero (0)before steam is admittei 

into the retort or do not register correct pressure at various retort temper

atures after compensating for altitude, should be replaced. See Table 3, 
kpa
 

"Gauge Pressure ,psi) Corresponding to Specified Temperatures at Various Alti

tudes" in Appendix for the correct gauge pressure at the various temper

atures check are to be made. Be sure that the pressure is checked at the
 

proper altitude in the table.
 

6. The spray nozzles in the lids of retorts equipped with cooling water
 

spray nozzle assemblies should be checked for proper spray patterns. If the
 

nozzles become clogged, remove the entire ring before taking the nozzles apart
 

so that they can be worked on conveniently. To clean the nozzle, unscrew the
 

end and remove the core with tweezers. Do not attempt to remove the core by
 

pushing a sharp instrument through the small hole of the nozzle as this may1
 

severely damage the core and enlarge the hole in the nozzle. Wash the core
 

carefully to remove rust or sediment which may be present. When encrusted
 

from the use of hard water, remove deposits with dilute (5%) hydrochloric acid.
 

Wash the end of the nozzle, then replace the core to see if the desired spray
 

pattern is obtained. The pattern should always be a mist, not ever a stream.
 

If'a stream or large drops of cold water hit a hot glass.jar, they will cause
 

the jar to crack. The small droplets of water in a mist will warm up enough
 

before touching the glass so that any thermoshock produced will not be great
 

enough to cause the glass to crack or break.
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Pressure Cookers 

In general, the maintenance of a pressure cooker is similar to that of 

a retort discussed errlier. There are some additional maintenance suggestions
 

for stem pressure cookqrs such as: 

1. Check the accuracy of the thermometer as described under retorts. If 

the thermometer isnot correct tiere would be no way to check the accuracy of 

the pressure gauge. Every pressure cooker should be equipped with a short,": 

stem mercury-in-glass thermometer with a 12.7 centimeter (5 in.) scale with 

no more than 10°C (170F) per 2.54 centimeters (1 in.), graduated inno more 

than IOC (20F) divi3ions, and having an ihndicatina range from 76.7.- 132.20C 

-
(170 2700F).
 

2. The pressure gauge should be tested every three months by the same'
 

procedure as outlined for testing pressurergauges under retorts..
 

3. The safety valves should be checked and kept clean and free of any 

foreign matter that may cause them not to function properly. If the safety: 

valves contain a spring, check it out for proper tension and replace it with 

a new one as frequently as necessary. 

4. Wash pressure cookers after every use to remove grease and other soil.', 

The lids with the thermometers, pressure gauges and safety valves should not,.. 

be immersed inwater, but should be washed with a brush or cloth and hot water. 

5. Leave the lids ajar when the pressure cookers are not in use to prevent 

the formation of mildew and offensive odors. 

Can Sealers
 

The can sealer is an i~portant piece of equipment in the canning operation. 

It is machined 'andbuilt to perform the can sealing operation with very close 

tolerances, therefore, the sealer should be maintained and treated with the same 

care as any precision equipment. It will not perform as it was designed if it 
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is neglected or abused. 

1. 	 Care of the sealer. With good care fihe sealer should give many years 

free from troubles if the following rules are observed:
of good service and 	be 

a. Keep the sealer 	in proper adjustment at all times. 

b. Replace worn 	parts as needed. 

c. 	 Clean thoroughly, particularly the two seaming rolls, after each 

daily use - DO NOT WAIT UNTIL THE NEXT DAY. Following the clean

ing, apply a few drops of machine oil to all moving parts and in 

all places marked "oil." Machine oil should also be applied to all. 

moving 	parts after every two hours of continuous operation. Only. 

oil'and grease for food processing equipmentapproved grades of 

should be used. 

d, Periodically remove housing covers. and grease bevel gears. The 

upon of cans, sealed -,20,000-tofrequency depends the number 

30,000.o 

,he used seasonally be inactive for more 

than 30 days, special attention should be given to servicing it 

fOr storage and again prior to active use.. 

'f. 	 Follow closely the manufacturer' a operating and maintenance instruc

tion manual. 

e. If,t h- sealer 	is or is to 

juicer-Pulper
 

come
The juicer-pulper should be taken: apart and each part that has in.
 

coneact with food should be carefully cleaned after each use. At the end of
 



Nair-tenance 

contact parts should be cleaned and left disassembleda day's operation, the 


to dry. Follow the manufacturer's operation and instruction maual closely.
 

Food 	Choppers or eat Grinders 

Food choppers, and particularly meat grinders, can become a source of 

contamination by spoilage organisms if great care is not exercised in cleaning 

pieces of equipment. After each use they should be disassembled,these two 


cleaned and washed in detergent water to remove all food particle residues.
 

If pork or chicken is ground, do not grind any other meat until the grinder
 

is thoroughly cleaned and SANITIZED. These two types of meat may contain the
 

organisms, Trichinella spiralis often found in pork and Salmonella frequently
 

in poultry, which require longer cooking times to destroy than organismsfound 

found in other meats. Therefore, contamination of other meats should be avoid

ed by cleaning and sanitizing the grinder after it has been used in grinding
 

either pork or chicken.
 

Exhaust Tunnels. Boxes and Steam Blanchers
 

The temperatures inside of exhaust tunnels, exhaust boxes and'ste-mnblan

chers are almost ideal for the build-up of large numbers of very troublesome 

high temperature resistant thermophilic spoilage organisms. Because some species 

of this group of heat resiitant organisms are so resistant to heat that often 

they are not destroyed during a recommended time and temperature process, there

fore, causing spoilage of canned foods if not stored in warehouses having tem

peratures lower then 48.80C (120F). Special care should be given these pieces 

of equipment to see that they are carefully cleaned inside of food particles 

to prevent the development of large numbers of these types of spoilage organisms 

to become a source of contamination.
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Maintenance 

Air Compressor 

To keep an air compreasor in.goodwotking condition, clean the air filter 

once a week. At the tim drain the storage tank of condensate. It isalso 

Important to drain the tank at the end of the canning season to avoid possible 

damage by freezing. For care of the motor or compressor, follow the manufacturer's 

instructions.. 
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Sound sanitary mnmapent is essential to the operation of a successful 

enning operation. The level and type of microorganism in the cannery's en

vironment on the equipment and on the unprocessed food will greatly affect 

the keeping quality and/or safety of the canned foods. Sanitation is a safe

gurd to health; furthermore, good sanitation provides a healthful, pleasant 

atmosphere in which to work; and it contributes to the overall success of 

the cannery orgenization. 

Soe people might tend to play dov strict sanitation in a canning plant, 

because of the sterilizing effects of heat processing. Scientifically speak

inS heat from a retort cannot compensate for inadequate sanitation, because 

poor sanitation leads to higher bacterial levels in the product vhich requite 

Highmore processing time than the product with lower bacterial levels. 

bacterial counts my result from several commn sources: 

1. Deteriorating, unmholesome raw products 

2. bc.anm equipment 

3. I3 products 	with high bacterial levels from unsanitary conditions 

4. Poor practices or faulty techniques prior, during and after processing 

ommaerg the processing of food by heat preservation does not improve 

food quality. It doe. not make a bad food good even though it may prevent 

it from becoming less good or even bad. 
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SSanitation Is for the good of the cannery and everyone.concerned. 

Good management and supervision are required to neat all the objectives 

of a sanitation program as set forth in this chapter. Systematic and 

methodical steps are necessary to control dirt, dust, soil, and bacteria 

(especially spore-forming bacteria). The term 4at&tion Isextremely 

broad and involves more than general housekeeping, including cleaning 

and snnitizing all surfaces. Each area of sanitation must be considered
 

separately.
 

Good Housekeeping
 

Housekeeping isthe basis for good.sanitation. .It is a term used
 

to designate those conditions which display the orderliness and tidiness
 

of an operation. Housekeeping entails putting materials in their place.
 

"Itis generally recognized by competent supervisors that the attitude of
 

workers or patrons is contagious. Therefore, a concern for neatness and
 

orderliness perpetuates a similar feeling in the performance of other
 

duties. Here are the game rules: Start clean and orderly.work clean;
 

be clean; and remain safe.
 

Cleanina and Sanitizing
 

The supervisor should be responsibl'efor the total .sanitation program
 

and should have the authority to stop all operation if the conditions'" 

established are not mt.
 

The supervisor should conduct the following duties:
 

1. Establish and outline the cleaning procedure including the methods
 

to be used and the control of chemicals, cleaners, and equipment.
 

2. Prepare the schedules for cleaning equipnent, utensils, and contact

surfaces during working hours.
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3. 	 Train all personnel in their duties and responsibilities. 

the job properly. 
4. 	 Provide adequate equipment, supplies and time to do 

5. 	 Constantly check on general housekeeping and specifically areas 

known to be pWbtM Ap0tS. 

6. 	 Provide cleaning instruction in printed form to be posted in areas 

where they are available to all concerned. 

It is normal to refer to a piece of equipment or an area as being 

diA4 when we think it is unclean, Aunsanitary, or otherwise unsatisfactory 

In the world of the ebAni n che=6t the term 6oitfor use with foods. 

the equipment, oris used to describe all material which must 	be removed so 

The soil may be, an eafAysurfaces, may become referred to as cetA. 

to as or undesirablesubstance commonly referred dW, it may be any 

to Z (Zuccini pulp). Other examples ofmaterial between A (apple peel) 

or hard water mineral deposits.soil are: meat fragments, grease, 

Systematic and methodical steps are necessary to assuze that all soil 

Thorough cleaning a prerequisite,is 	 removed in the cleaning process. is 

to any sanitizing operation for food contact surfaces. 

The supervisorsFor good cleaning operations, soils must be classified. 

should be aware of the type of soil. In cannery operations soils are generally 

in 	two categories, namely:
 

Soils that water will dissolve; these are the water-soluble soils,1. 

jelly, salt, sugar, and many food residues.juices, 

2. Soils that water will not dissolve; these are the water insoluble 

and are our most common J'orms of dirt. Examples are grease,soils 

oil, dust, food particles, sad other solid matter, usually in vari

ous combinations. 
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knowledge of the type of soil can be very helpful in selecting the 

proper detergent or cleanser. Further discussion of detergents will be 

made in a later section of this chapter. 

Eactly when a surface is clean or dirty is not always clear. To 

most people a surface Is clean when it is visually free of 6o11. To 

an astute supervisor, a surface is clean only when it is mieUWboLogWi y 

atean. This type of cleanli-ess is a mst for food processing because 

v aa y dctean is not enough; since living microbes may be transferred i7o 

the food product. 

To achieve n Aobiotogi3.Lg ea supervisor usecd a must procedures 

to destroy or remove microbes and, thus,'accomplish 44nz&0n. The 

subject of A6dntLzeA6 will be discussedlin detail, in alater section. of 

this chapter.
 

Operational. The &uLe Oj opea~tion call first, ,.for the dry removal' 

of organic materials, either by scraping or soaking.: Secondly, we employ 

a hot water pre-rinsi (60 0C) to remove fcod residues. "Next3, the use,.of: 

,detergents in hot water (40-600C) softens'particles and residue and permits 

their removal with proper force. (For cleaning there is no substitute for 

a stiff brush and edbow Ogwe after 10 to 15 minutes of scaking.) After 

washing, a hot water rinse (arovad 600C) is needed to remow, detergent
 

residue. Sanitizing is effective only when it follows good cleaning.
 

Remmber, cleaning with detergents and hot water only achieves VLu.Uy 

C&An but sanitizing achieves the ultimate in cleanliness, m&2/zwbo:!O.OL AtY 

Detergent. Modern chemistry has provided som ideal compounds to aid 

in cleaning operations. One class of such compounds is the detergents 

a31
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Nbst supervisors are'not chemists, therefore, they nust become ware 

of the properties of the deterpnts and some of the advantages as weil as 

The technical representatives of certain
theel-itations to their uwe. 

arechemical companies are often referred to as 600p Aa6men and they 

generally qualified to assist in selection of the proper cleaning compound 

Once a cleaning program is establishedfor each specific job. Cation: 

with a given brand of cleaning compounds, do not change to another supplier 

unless the whole program is reviewed--not all formulated cleaners are inte-

changeable. 

is a conplex uixture and has many propertiesThe cleaning compound 

and functions ranging from softening the water to emulsifying a fat. It
 

most likely contains a detergent of some kind. As to why detergents are
 

-used, Table 2 helps to explain the many properties and functions of an 

ideal detergent.
 

In tabular form, the steps in cleaning and sanitizing food. contact' 

surfaces are presented below: 

Table 1. Operational Procedures for Cleaning and Sanitizing 

Steps Purpose Condition 

Put waste and scraps1. Scraping and dry Removal of organic matter to 


cleaning help: (a)prevent clogged in trash cans with
 
drains and lines, and (b) to plastic liners
 
ease the disposal handling
 
and reduce load for swage 
treatment 
Reoes water soluble residues Use hot water 6ooc2.. Ie-rinse 

and prepares surface for de-,
 
tergent
 

Soaking after applica3. Water &detergent Softens and dissolves all 

(49-60oC) types of food residues tion (10-15 mn.);
 

Scrubbing usually. 
needed 
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for Cleaning and Senitzing - ContinuingTable Is Operational Procedures 


Condition
Purposesteps 

4. Rinse 	 Removes detergent residue 600 C 

5. 	 Sanitize. Kins microorgsanim and Application of chlor

allows their removal; helps ines, iodophors or 

to eliminate and prevent quaternary sumonlum 
chlorides
odors 


6. inlrinse: Certain chemical sanitizer. Cold water 
.,require final rinse, such as 

iodophors and quaternary 
aiaonium chlorides 

7 A:iri 4,dryingV Excess moisture removed by 	 Ma require several 

hours 
-:i 

air drying 

Table 2. Properties of an Ideal Detergent
 

Fuctional Qualities

-Type of Property 


Wetting and penetrating
Physical 
Dispersion and suspending 
Rinsibility 
Non-corrosive to the plant 
Non-irritating to people
 

Saponifing, emulsifyingChemical 
and dissolving of fats or 
other materials 

compoIund that .can be 	 formulated for specific-:
Detergents are cheical 

compound vill not 
applications. In a foodprocessing situation, perhaps one 

oo 'several types of :' 
handle all cleaning jobs. Table 3 presents examples 

cleaning situations and categories'of application.. 

Table 3. Detergent Application.and Uses
 

Actual Situations
Application 


Hand scrubbing with brush

Manual 


,Pipeline or tank flushing

Clean-in-place 

Hand operated nozzles or sta-
Clean with high pressure jets 


tionary jets
 

Hand operated nozzle or stationary
or slurryClean with foms 	 equipent, walls, or floors 



In met camuris. the clean-in-place application is not practical 

and is seldom employed. in the last two catepries, sml portable units 

excellent application in a cannery 
are cOOnMciLaly available and have 

situation. 
surfaceSniti"ers. Thos 	 are chemical compounds that act to reduce 

contamination to help achieve the goal of .MAbO.&O&AU eUM. The 

in not removed first. Organicif 4oWact of saniti8ing will be wasted, 

food particles, bind and Inactivate sanitizers, thus 
material., such as 

Before applying
preventing destruction of contminating microbes. 

residue should be removed by thorough rinsing,
sanitisers all detergent 

The use of sanitizers
because of possible incompatibility of ingredients. 

of a 
requires knowledge 	 of mny factors and Interactions. The performance 

on 	the following:sanitiser depends 

7. 	 Homoenity1. 	 Toxicity to microbes 
. Capacity to penetrate

2. Non-toxicity to 	himsans 
9. 	 Deodorizing capacity

3. 	 Solubility 10. 	 Detergent capacity
4. 	Noncorrosiveness 

11. 	 Cost and availability
5. 	 Freedom from odor 
6. 	 Capacity to avoid combination with
 

organic materials
 

No 	 single approved chemical sanitixer will oatisfy all of the above 

large nuber of other factors (non-inherent) which
criteria. There are a 

affect performance 	and germicidal activity. 

1. 	 Selectivity - the broadness of kill.
 

use level.
2. Concentration 	- the proper 

3. 	 Tim of expose - the contact time. 

contact tis
4. 	 Wmber of microbes - higher levels may require norn 

or 	hiher concentration. 

the organism - spore growth is harder to kill
5. 	 characteristics of 


than vegtative growth.
 



6. 	 Temperature - sanitlaer effectiveness may be altered. 

7. 	 p1 - the acidic or basic nature of the sanitizer solution. 

8. 	 Incompatible materials - certain materials say bind or form complexes 

to adversely affect efficiency.
 

9. 	Organic matter - may reduce germicidal efficiency. 

10. 	 Mineral deposit - hard waters tend to neutralize sanitizers and to
 

form films.
 

11. 	 Surface tension - affects penetration and spot-free drying. 

Numerous chemical agents for sanitization are available on the market. 

The following types are the most common: 

1. 	 Chlorine releasing compounds 

2. 	 Quaternary ammonium compounds 

3. 	 todophors (iodine compounds) 

Each type of compound has its particular advantages and disadvantages.
 

Tables 4, 5, and 6 give the comparatf7e advantages and disadvantages.
 

Table 4. Chlorine Releasing Compounds
 

ADVANTAGE 

1. 	 lst to moderately fast gericical 
action 

2. 	Non-selective against organisms 

(wide spectrum) 


3. 	 Deodorizing property 

4. 	fafe at prescribed dilution levels 
(non-toxic) 

.5. 	 No residues--chlorine dissipates 
after use 

6. 	 geoonmical 

DISADVANTAGE 

Corrosive action. Misuse can cause 
rusting, pitting and corrosion 

Rapidly inactivated by organic
 
matter 

Tends to be irritating to workers-
to nose skin* and eyes
 

Hard water (high alkalinity) may 
reduce germicidal activity. 

Storage protlems--need protected 
environmn'., for stability 

No residue for bacteriostatic effect 
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Table5. AlY Inni CompoundsQatei 

DISADVANTAGEADVANTTR 

tendsGermicidal efficiency varied;1. 	 youn-corrosive 
to be selective and bacteriostatic. 

Residual on food-contact surfaces
2. 	No objectionable odor 

may be objectionable. Slow to 
dissipate. 

3. 	 Very mild to skin, eyeas and Incopatability with certain 
detergent components.clothing 

4. 	 Deodorizing effect--outstanding Adverse effects on rubber on pro

ability longed exposure at normal use level 

ither costs compared to other5. 	 Easy to handle and store, very 
stable under wide range of sanitizers. 
conditions 

6. 	 Can be formulated into a 
qeuwJadt dMtAgent. 

7. 	Residual bacteriostatic film
 

which may be desirable. 

Table 6. Zodophors 

DISADVANTAGEADVANTAGE 

1. Fast germicidal action, rapid 	 Less effective against bacterial 
spores and viruses than hypochlorit
kill 


2. 	 on-selective, effective over Loss of strength in solutions above 
430 C also odor and staining problemwide range 
when hot. 

3. 	 Intensity of aber color Corrosive to several metals comonly 

serves as color indicator of uscd in food plants. 
strength of solution
 

4. Fairly easy on skin tissue 	 Comparatively high in cost 

5. 	 Useful in gARLC&at dte xet Possible residual problem
 
for selected light soil
 
application
 

6. 	 Stable under normal storage Germicidal efficiency reduced by 
by highly alkalineconditions 	 organic matter, 

water of ex17roveA of highly 
alkaline detergents. 

7. 	 Acid nature helps prevent film
 
formtlon
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Tor sanitizers to be effective, sanitisers have to be toed according 

to the type of job and condition of the'situation. Sanitizers are many 

and varied*and are foziulated for's given sat. 0! conditions. Ifa 

sanitizer is worth using, it isworth using right. A lot of time and 

money can be wasted if conditions are not right. 

Cleaning directions from the survisor. Efiective cleaning and 

sanitizing procedures must be written out as specific instructions and 

posted on the wall. Supervisors or other key per-mnsl are responsible 

for providing these. Everyone Involved incleaning should be instructed
 

in the following areas:
 

1) the use of special equipment and utilities for cleaning 

2) the proper use of cleaners and sanitizers 

One cannot overemphasize proper procedures as prescribed by suppliers 

and manufacturers. The old rule does not epply here: "if a little isgood, a 

whole lot isbetter." Overuse iswasteful, waste costs tim and money.
 

Masuring devices should be provided for preparing solutionn exactly as 

prescribed on the label. 

Employees and patrons should also be instructed in the care of 

,eate=6 equipment and utensils after use. 

Scheduling. Timing or scheduling of cleaning isof tremendous import

ance, because the prompt removal of food build-up facilitates cleaning and 

helps eliminate bacterial build-up. When possible, a piece of equipment or 

utensil should be cleaned imoediately after use. If an operational piece 

of equipment, such as a meat grinder or slicer, is left unattended, bacterial 

mobers will build up and become a source of contamination for the next 
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batch of mat being prepared. EspeciallY important Is the elmination of 

cmtauitm to foods already prepared and ready to eat. 

In the form of live steam or hot water, Is recoanized by some 
teate 

This manuel does not question the use of stem 
as an effective sitiuer. 

or hot water an claming aids, especially for the removal of fats and 

8=e.e lowever, for use snitizeres.' hot water and steam are not 

recommnded for practical consideration in food canneries. We cannot 

closed system,
rely on steam to be germicidal unless It is applied In a 

Live steam on open food contact
such as pipelines and bulk tanks. 

surfaces loses too such heat through condensation upon contact with metal 

steam or hot water would have to raise the temperature
equipment. Live 

for at least five minutes to be 
of contact surfaces to 890 C and hold it 

even that expos sre might not destroy the sporeformers which
germicidal and 


coud ultimately cause spoilsge to our canned foods. Thus, this manual
 

or live steam for sanitizing food contact

does not recomlnd hot water 

surfaces In a cannery. 

After washing, sanitizing,Storae of clean equiplmnt and utensils. 

clean areas
and drying equipment and utensils; they should be stored in 

from dust. Small equipment and utensils
free from contamination and way 

way from the floor. Fixed equlpment should be'_,
should be stored on racks 


to prevent dust and contamination.
protected by suitable methods 
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Produce: The'quality of canned foods will be no better than that of the. 

rawlateials. For this reason the plant supervisor should endeavor to pro-

cure products in prim coaditioti for canning. A canning operation should
 

never attempt to operate on the basis of salvaging that portion of the crop
 

that could not be sold on the fresh market. For a processor to be competi

tive, he needs a dependable source of high quality produce that is produced
 

specially for canning at a price that will make his canned products competi

tive in the retailusarket. A very low percentage of the produce suitable
 

for fresh marketing is suitable also for canning a quality pioduct. There

fore itwould ba advisable for the plant to make special arangements with
 

the growers of produce for planting, growing, harvesting and delivering crops
 

of fruit and vegstables'.
 

While It is imortant to row'special varieties of produce for canning, 

it is equally important to harvest the crops at the optimum stage of maturity/ 

ripeness for canning, which is usually considerably different from harvesting 

these crops for the fresh markets. he plant supervisor or procurement super

visor should also specify what herbicides, insecticides and fungicides would 

be acceptable for using an crops for caning snd the timing of the applications
 

of these materials. The types of con:hiners used in harvesting and transport-

Ing the produce should be of a design that will permit the circulation of air 

ad give protection to the produce without cutting, puncturing or bruising.
 

There should asoe be an understanding between the procurement supervisor nd 



the growers that only clean containers free from decayed produce or parts 

for harvestinS, transporting.thereof should be used storing and 

Grade standards should be established for all produce. The standards 

would be used in determining the value of the produce and as a basis for the 

canning business to pay the producers. Grades, if properly used, can insure 

equitable settlement to the producers for delivering produce to the canning 

plant in accordance to the contract or agreement and they can be used by the 

canning operation, through incentives, to encourage the producers to deliver 

high quality produce. 

In order for the canning business to operate for a significant period of
 

time during the year, it would probably be advisable to can a variety of foods. 

The season for certain produce for canning can sometimes be extended several 

and late maturing varieties or by transporting produce fromweeks with early 

early and late producing areas due to either geographical location or altitude
 

of the production area. Figure I in Appendix shows the approximate harvesting 

periods for a number of fruits and vegetables grown in the state of California 

in the United Statecs. It is recommended that a canning plant in a particular 

area prepare a similar chart in order to provide information on which commoditiep
 

will be abailable at a particular time. Thus, the plant may he able to extend
 

its canning season over a long period of time during a year.
 

Sugar. Salt. Pepper and Other Condiments: 

Cane or beet sugar is used for the preparation of syrup to be used in 

Sugar from either cane or beets is identical in chemicalcanning most fruits. 


compsition, and contains sure than 99 percent sucrose. Corn syrup contains
 

./ 



about 43 percent'dextrose and may be Used to replace 15 - 30 percent of sucrose,

in canning some fruits, vegetables and preserves. 

Small quantities of salt, pepper, spices, vineSar and other condiments
 

are used to give canned foods good and acceptable flavor.
 

,Host condiments can be a source of contamination for canned foods inwhich
 

they are used. All condiments should be purchased on rigid specifications set

ting forth in detail microbiological standards such as those suggested by the
 

National Canners Association for thermophilic spore contamination for sugar,
 

and starch, tolerance of ZERO for vermnin and animal filth, and other foreign.
 

material.
 

Containers
 

General: The container-,"is ,an important 'factor in preserving c g.
 

It must protect the food while it is being subjected to rigorous conditions
 

during sterilization, cooling and handling in storing, transporting and market
 

It must maintain the food inside under sterile conditions from the time
ing. 


it is processed by the canning plant until it is ultimately consumed by the
 

consumer. It is most important that the container closure is properly applied
 

to form a strong hermetic seal to secure against the entry of microorganism
 

that would ca- spoilage. Thus, the seams and closures should adhere closely 

to the container manufacturer's recomuendations on tolerances on can seam 

If canning In glass, one mst follow closely the manufacturer'dimensions. 

recommendations in applying the covers to produce a .iatisfactory seal.
 

The number of different sizes and types of containers used in a canning
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hwevet, the proper concainer uuuu.u 
operation should be kept to.a miniamu, 

always be used for the product being canned. 

in tin, especially for commercial operations, 
has. 

Tin 	Cans: Canning 

several advantages over canning in glass. 

1. 	!he initial cost is less.
 

2. 	Tin cans are easy to handle because there is less 
danger of damaging
 

the 	container.
 

3. There is no loss of liquid from tin cans during processing 
because
 

they 	are tightly sealed before being processed.
 

4.6 	 The processing period is shorter. 

5. 	The containers can be cooled quickly by submerging 
them in water 

permitting better control of cooking time thus reducing 
over-cooking. 

Cans 	and lids should be handled with great care to prevent 
damage to the
 

flange of the can and the sealing compound in the lids. 
Cans should be washed
 

If cans are left over from
 thoroughly, rinsed and drained as they are needed. 


one day's operation to another, rust %411 form unless thoroughly 
dried. 
It
 

will not be necessary to wash lids unless they are separated 
from their ori

ginal shipping containers.
 

Cans say be purchased preformed or collapsed. Preformed cans are manu-


Overseas freight charges

factured in all standard sizes in the United States. 


For this reason, preformed cans are seldom
 on preformed cans are prohibitive. 


Since shipping

shipped overseas in any large volume from the United States. 


the fully preformed cans (particularly in the large sizes) 
involves a prohibi

tive 	ocean freight rate, can manufacturers have perfected what 
is known as
 

collapsed cans. Collapsed cans are regular round can bodies, which are 
formed,
 

soldered, and then flattened. A collapsed can is shown in Figure 63,
 

The can lids are usually packed in paperboard tubes. A full
 
"Collapsed Can." 
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tube usually contains 250 lids. The reduction in the cubic measurement of the 

space required'for collapsed cans is approximately 75 percent. Collapsed cans 

are less likely to be damaged in handling than preformed ones. Not all can 

sizes are available in the.collapsed form. 

Generally, can manufacturers 

will not ship orders in quantities less than 

1 00000of a given size and type. Canning 

plants having small volumes or packs may 

FLATT E m" v have to pool their orders. 

PAND, "EeDo Special equipment is required at the 
CAN DOWY 

canning plant to reform and flange the 

Flgure 63._ Collapsed Tin Can'. 	 collapsed-cans, However, it is estimated
 

that for a single shipment of 150,000
 

coflapsed cans, the savings in the overseas
 

freight cost wil be sufficient to 'offset the cost of the special reforming equip

ment, 

* Tin cans are made in a number' of sizes'.. In Table LVI "Some Common Can 

Sizes," are listed 13 different can sizes along with the trade name, 

',dimensions, canner's designation, approximate net weight, net contents (liquid 

product), number of cans per case and some products for which they are ordinarily
 

used. The canning industry in the United States derives its can designation
 

(303 x 406) from the nominal dimensions of the can. The first digit represents
 

inches, the next two the extra fraction expressed as sixteenths of an inch.
 

The diameter is cited first followed by height. Example: 307 x 406 means
 



SOME CONON CAN SIZES
 

Can Tr de imensions2 Canner's 3 Approx4 H4et Contents No. of Cans Some Product* for-Which 
Lig. Prod* per Case Ordinarily UsedKame Diameter Height De einat1_ Net.Wt. 

54.0m 88.9m 2 1 170.2 g 155.3 .1 24, 489 100 Tomato paste, tomato sauce 
(2 .1/8") (3 1/2") -oz ) (6 1/4 oz)

68.3m 7602m "219,7 g 207*0 a! 
8Z Short 0 (2 11/16")(. P .) 211 x 300 (7 3/4 oz) ( 7 oz.-) 24.3648,96 Tsmato auce, specialtie 

280.6 al 24,.48 Vegetables, meat & fish
0 297.7 g
Noe1 Picnic 66.3. 101.6. 211 x' 

(2 11/16")( 4" ) (10 1/2 oz) (9 1/2 oz) products, soups, specialties 

76.2.. 112.7m 300 x 407 41101 g. 399.2 *l 24 3 48 Vegetables, fruits, soupa, 
No. 300 . 30 )(4 7/169) (14 1/2 oz) (13 1/2 oz), meat & fish products 

e76.2m 141.3.. 458.9 g 5027 ml 24 Vegetable soup, pork nd 
No.300 CYl( 3 )(5 9/1 6M)300x50 ( 9oz ) (17 oz Vs4beans, specialties 

81.0m 111.1M" 3 x 406 454.0 g 413.6 ml 12 Vegetables, some fruiteagnd
 
No. 303 . ( 3 3/16")(4 6/16") ( 16 oz ) ( 15 oz ) , 24,36 Juices, soups, specialties-

Kitchenette 87.3ua 03 x 214 340.2 g 325.3 ml 249 36 Pork and beans
( 3 7/165)(2 14/16") x ( 12 oz ) ( 11 oz ) 

88.3m 115.9m 3 567.0 g 532.3 ml 12 Fruits, vegetables, Juices@
 
No. 2 0. 3 7/16")(4 9/16") 307 x 409 ( 20 oz ) ( 18 oz ) 2 24 soups, specialties 

103.2. 62.7m - 411.1 g 369.7 al
 
No. 1*0.0 ( 4 1/16")(2 15/16N) 207.5(14 1/2 oz) (12 1/2 oz) 6 Pineapple 

103.2mm 119.1 . 822.1 g 768.9 ml 1 Fruits, vegetables, Juices, 
4 1/16")(4 11/16,)401 x 411 ( 29 oz ) ( 26 oz ) 24 meat produnts 

107.9- 87.3m 652.0,g 621.0 ml
 
No. 3 Vac.. 4/16")(3 7/1") 404 x 307 (oz Vegetables, meat poducts 

167;.9m 177.am 1417o5-g 1360.4 ml". " "
 

No. 3 Cl1; 1 .7- 404x,700 ) 14 12 -- Vegetables, fruit and Juices
. . 1S17.

(44/16")( 7" 50X7~ oz ) 46o6z 

157.2mm 177.8mm 3005,g 2839.1 mE' 6 Vegetables, fruits, Juices.-

No. 10 ( 6 3/16")( 603 x700 305.0z 28391l~.:96 6 meat & fish products, soups
 

1 Names used by the canning trade.
 
2 Nominal over-all dimensions
 
3 The can size designation used in the industry is derived from the nominal.dimensions.
 

4 The net weights cited are for foods of average density.
 
5 The volume figures cited are average commercial fills.
 



Materials 

37/16'" (inches) in diameter z (by) 4 6116 (3/5)." high. The canning industry 

can designation.baa not'yet movid tovtds using the metric system in 

Cans are anufactured with several different types of linings depending 

upon the kind of product that will be packed in the can. 

- 1, Plain tin lining cans are used for those foods which do not have a 

Often foods are canned in plainsignificant interaction with the tin lining. 

tin cans for the beneficiary bleaching action the tin has on the food. 
The
 

tin helps to keep applesauce and peaches bright which would other.ise turn 

On the other hand the bleaching action of tin.willdark in enamel lined cans. 

reduce the red color in cherries and beets, a process not generally desirable. 

"R"enamel is also known as "Fruit Enamel" because it.2/ "R" Enamel: 

has good barrier resistance between acid products and the metal in the can.:
 

It is used for highly colored fruits such as, cherries and berries'and vege-,
 

tables such as, beets to prevent the fading of the color Vich occurs 
when
 

in contact with plain tin plate as has been mentioned
these foods come 


Of course the "R" enamel lining is not limited to just the
previously. 


fruits and vegetable mentioned. This enamel is perhaps more widely used than
 

It is not advisable to use it in canning produce containing
any other type. 


sulfur such as peas, beans and corn, or with high acid foods such as, apple
 

juice, lemon juice and rhubarb, or with foods containing any animal 
fat.
 

All of these foods have a very short "shelf-life" in cans with "R" enamel.
 

This type of enamel will soon disintegrate after thermo-processing 
and begin to flake ,
 

off into the canned proIduct.
 

Al47
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"corn enamel" because':3/ "C"Enamel: "C" enamel was first known as 

it was first used in canning coryn to prevent the formation of "black 

sulfide" discoloration. "C"enamel contains about 15Z zinc oxide 

which is added for its chemical reactivity. The sulfides that form in the 

prqpence of zinc oxide during thermo-processing of protein-containing 
foods, 

high in sulfur-containing amino acids are zinc sulfides, which are either 

waswhite or nearly colorless. If the zinc oxide not present the sulfur 

in the foods would react with the metal in.the tin plate to fofrmiron 

sulfide, a black compound or precipitate. While iron sulfide is .not harm

ful to eat it does cause the can product to turn dark causing the fo 

to lose its "eye appeal."
 
' 
used in.cans in which sea4/ Phenolic Enamel: Phenolic enamels are 

foods, certain meat products and other products are nna 'They are usedicaned. :d 

to:for these products because of their impermeability and resistance :chemical" 

reactions. They do have minimum flexibility and a tendency to impart a 

flavor and odor to some foods. They are not softened by animal fats as many other 

enamels are.
 
There are many other enamels available for use in canning specific
 

products. When placing orders with a manufacturer, tell the-manufacturer 

No satisfactory.'allthe kind of produce that will be used in the cans. 


to' give'. 
purpose" enamel has yet been developed. Therefore, it is important 

hich thethe can manufacturer the information on the kinds of products for 


can will be used.
 

havi,-the same,Care should be exercised to see that lids or ends of cans 


type of enamel as that of the bottom and side of the cans on which the lids
 

;u77. 



MaterIals 

ill be sealed. Lids should be Inspected to see that there is a continuous band 

of sealing compouid properly placed in the "cut edge" and "seaming panel", 

the outer ring of the lids. If there is a skip in the band, the lid should 

be discarded since it will not permit the lid to produce an effective hermetic 

Special care should be given in providing a clean dry storage for cans and 

lids. Preformed cans and the lids should be stored in the shipping containers 

to protect them from duet and light. If several different sizes and types are 

stored, each size and type should be separated out and neatly arranged and 

stacked with their size and type clearly marked on the containers. This will 

make for quick and easy identification when they are being withdrawn from storage 

during the rush of the canning season. Only a day or two supply of collapsed cans 

should be reformed at a time. The remaining collapsed cans should bu kept In their 

cartons for protection until used. The lids.forcollapsed cans should be kept 

in their shipping cartons also. 

Glass Jars: Glass Jars suitable for canninA should be designed so that 

they can form a hermetic seal and properly tempered to withstand the heat and, 

pressure to which they will be subjected in the canning operation. If this 

type of glass jar is available, it may be safely used for canning products. 

Glass Jars have several advantages over tin cans. 

1. 	Glass Jars may be used as long as they are not damaged.
 

2. 	Well prepared foods packaged in glaso Jars are attractive since the
 

product can be saen and is not exposed to light for long periods of time.
 

3, 	Highly corrosive products such as, rhubarb, sauerkra tt and strawberries, 

may react with tin, unless it is enameled, and wil. end to lose their 

color and flavor. These products can be canned safe y in glass. 



materials
 

Glass jars also have several dsadvantage. 

1. Glass jars weigh significantly 	more than tin cans. 

2. 	 Glass jars are fragile and subject to breakage. 

3. 	 Glass jars require a relatively long time to process because they have 

slow 	heat penetration, and they cannot be cooled rapidly. 

be stored in dark places as the4. 	 Products canned In glass jars must 


light vill cause discoloration of the c ,ned product.
 

When glass jars are useA for cann:ng, a number of precautions should be 

observed: 

1. 	 Jars vith chipped rin tops should not be used since they cannot form 

a hermetic seal. 

2. 	 Quart size jars are the largest size that should be used for canning 

low aci'. food. 

3. 	 Jars should be sterilized if used for canning acid foods. 

4. 	 A large head space ts needed In glass jars to permit exhausting of 

air and intracellular gases from the jar and food during processing 

without disturbing the seal.
 

5. 	 Much care needs to be exercised in cooling after coileting the pro

cessing cycle to prevent breakage and loss of liqui from the jars due 

to too rapid cooling. 

Where glass jars are not manufactured specifically for canning, special 

attention should be given to glass jars to be sure that they are not cracked 

or chipped or that they do not have uneven sealing surfaces, rougi edges or 

rim, or rim that are not perfectly round. Even the smallest defect In the 

top of the rim or Jars my cause a poor seal. In an Inspection one should 

C;
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feel the tops of the jars with his fIlaers for chips, unevenness and rough

the light tonos end then look through the jars while holding then up to 

detect crae. 

Glases jars are not generally exported from the United States for use 

determinein.cannigS plMts in other countries. The conning plants must 

the hazardavailable. Because of weight and
whether a supply of glass jars is 

nct usuallyspace for large quantities of glass jars are
of breakage, storage 

If a supply of glass jars becomes availablethe cming plant.available in 

the jars meet the 
locally, the quality control supervisor must determine if 


for canning purposes.
necessary requirements 

The mason type jar with the two piece lid, band and center, is the most 

the patrons bringuse in a cooperative plant where
satisfactory glass jar for 


use. Under such circumfor personalin produce to can and return home with it 


the years, making the
 
can be used several times, throughstances the glass jars 


container cost relatively low. The mason
 

jar would not be economical to use in a com

could not V3 recycledmetzial operation. It 


0
unless deposits would be made by the purchaser 


at the tins the purchases are made and the
 

deposits returned to the purchaser when the jars
 

are returned to the retailer. This type of ar

rangemt would be difficult to administer.
 

can be used
GlUs bottles with crown caps 


as containers for Juices, Figure .64, "Cap
on a iigdre 64. Capping Dottles 

ping Bottles," shows a closure being, placed 



bottle with a bend operated cePPing machine. 

the products are to
Attractive and informative labels are necessary if 

Is the label which mast tell the customer why that particularbe sold. It 

product should be selected. A label must carry a statement of the identity of 

the food. It shall be stated as the comao or usual name oL the food, such as 

"peaches" or "corn". A label must also carry a stateuant of the name and 

A label must declare in aor distributor.address of the manufacturer, packer, 

the net quantity of the contents which say be expressed in volume 
statement 

The label shoull make a statement of the net contents of 
or weight or both. 

listing the ingredients by 
a serving. The label mst also give a statemnt 

their comes me i decreasing order of predominance. Many labels have been 

about how 
to be appealing to customers when they have included information

found 

and size of servings, etc. 
to use the food, providing recipes, the number 

which vrap-arnund the cans
There are some advantages in using paper labelis 

salable. the product is easily identifiedt 
such as, the cans are made attractive and 

and it gives the canning plant 
sow protection Is givan the can against rust, 

publicity. 

are usually applied on the cans
In smll canning operations the labels 

are not recommended for use in any of
by hand. Automatic labeling machines 

the canning plants discussed in this publication because even the smallest 

labeling machines have a capacity such greater than required, and they are 

tether expensive. 

muciias, or other adhesives can be
Glue, casein preparations, dattia 

used to psts the labels .5 the cae. 

1/
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Shigoini Cases 

Gewnrally, shipping cases are not chipped with containers unless the 

purchase order specifies that the shipping cases are to be included. In 

purchasing shipping cases, standard speciftcation should be written into the 

ordbr because poor quality shipping cases aro expensive at any price. Re

cently, most of the shipping cases are constructed of either solid fiber 

board or corrupted board. Wooden boxes may still be used for special expor. 

or other extra ordinary shipments. 

Cases for tin should fit to hold the cans snugly. They should be so 

constructed that the interior depth of the cases be exactly the height of the 

cans or tiers of cans, and only enough wider and longer to permit easy filling. 

An excess of 3 - (1/8 in.) in width and 5 - (1/4 in.) in length should be 

ample. Close packing is advantageous both n the lessening of damage to cases 

and contents as well as in the conerving of shipping space. 



The following table gives the can size', nuer of 

of the carton.and the average Inside dim=sion 

TABLE LIjI
 

=TI1OR DUMS4IYS 01 SUPPING CASES 1OR 7 

Can MeasuremertL3 
No. ofUMlltmetetp. 
Cons per(Inches) 

Cm Sam Diaeter Height Case 

6z5m 8.9 M 48 

(2,1/8") (3 1/2") 
SZ Short °'68.3 - 76.2 - 24. 

(2 11/16" ) ( 3" ) 

No.300 
( 

76.2 
3" 

m 
) 

112.7 u 
(4 7/16") 

24 

No.303 81 M 111.1 M 24 

(3 3/16") (4 3/8") 

No. 2 88.3 115.9 24 

(3 7/16") (4 9/16") 

No. 2A 103.2 - 119.1 m 24 

(4 1/16") (4 11/16") 

No. 10 157.2 m 177.8m 6 
(6 3/16") ( 7" ) 

• 


cans packed in a case, 

CAN SIZES 

Average Interior Case 
Dimension
 

Length x Width x Depth
 
Milltheters
 

'(Inches)
 

330 u x 219 n x 177.831 
(13 ) x (8 5/8) x ( 7 ) 
278 mm x 208 mm x 152.4 m 

( 11 ) x (8 1/8) x ( 6, ) 

310 mm x 235 m x 225.4 mm 
(12 1/4) x (9 1/4) x (8 7/8) 

2

329 m x 246 mm x 222 . mm 

( 13 ) x (9 5/8) x (8 3/4) 

358 mm x 268 me x 231.8 mm 
(14 ) x (10 1/2) x(9 1/8) 

418 mm x 313 = x 238.2 mm 

(16 1/2)x(12 5/16) x (9 3/8) 

476 = x 317 x 17 7 .8~m 
(18 3/4) x (12 1/2) x ( 7 

(:1 '
 



CktAPER SIXTEEN 

pZiSONEEL 

upon the
canning plant cspends

to be em1oyed in
uber of people a 

The 
are mechanized. 

plant capacity,' and the degree towhich the pl.nt operations 
size, 

a high stmnaard of perforU 
of people esployed, howeWVT,

of the' nuerRegardleSS 
to become successthe busines

.ch employee is .sential for 
once c the Pat of 

and types of plants that 
for each worker, In the sizes 

it will be importmtful. 

heshe my be 
will be dicussed Is this publicatiou to realize that while 

ust be willing to 
in certain specific areas, he/she 

trained to perform duties 

are needed.services 
the plant uhmever and Wherever his/he

work in 

Usually the preparation of work 
Work Plansbeshould be prepared, for each Job. 

These plans should be 
the plant supervisor.ofare the resposibilityplm 

them. AsSignunderstandfor the workers to easily 
gigle and specific In order 

individualto the ability of each
relatonship

nt of jobs should be made in 


worker.
 

JOB DEOL72IPTI.ON PLANT A 

to uaaswnt. 
The plant supervisor is responsible 

Responsible to: 

are many and varied in ktant A 
fuctionsThe plant supervisor'sDuties: 

in the plant. 
mny different operations 

at tie be performing
because he my 

train
for hirn |gosd ass.pdn$ duties to-all plant workers, 

Re is responsible 
a quality

establishing and maintaining
the correct met ode,

inS workers is 
teaks, maintaining high 

or supervising all office 
performingcontrol progrm, 

all plant operations.
and overseeingin the plant,

of health- sad safetystandaide 
for allRe is responsiblesealers.and adjusts all can 

in additim,. he checks 

http:DEOL72IPTI.ON


quality control. H also checks and tests thermometers and pressure gauges., 

During the period the plant in closed down, he inspects all equipment and makes 

repairs as required. He is also responsible for the purchase of produce, con

tainers and other supplies.
 

Educations The plant supervisor should have 
an adequate training course in the 

field of food technology and to perform inshould be qualified any operation the plan 

Eperience: The plant supervisor should be familiar vith all operations in the 

plant. His experience should indicate sound business ability and personal integrity 

and the ability to motivate and supervise people. 

Food Preparation Operator 

Responsible to: The preparation operator is responsible to the ;plaht super

visor.
 

Duties Thie'food preparation operator prepares all produce, including sizing,
 

grading, washing, PeeXing/helling, trimng away or removinS defects, preheating
 

the prepared produce, 
 cleaning and filling containers, exhausting and sealing the
 

containers 
of prepared food. In addition, he must clean, if necessary, label, and
 

came the containers and place then in 
 storage, straighten bent cans, and clean all 

areas and equipment used in the preparation operation. 

Ability and Experience: The food preparation operator need not have had 

previous experience, but mist be capable of folloving instructions. The people work

ing In this capacity should have the ability to recd nd write although it is not 

abNGlutely necessary. 

PressureCookerOperator 

Responsible tot The pressure cooker operator is responsible to the plant 

supervisor, 



Duties: The' pressure cook r' oprator"codis the' containers, operates the' 

pressure cookers, cooli the containers and washes them, if nectsiary, to 

rewve any food or grea e that say be present on the' containers. He wnt I ap': 

records on com-up., and procesting times on. each cooker. 

Ability and gxperimnce: The pressure cooker operator aust either have 

had previous experience. or be thoroughly trained by.the plant supervisor, He 

should be' able to follow instructions carefully and must be able to .read and 

write. 

JOB DESCRIPTIONS. PLANT',B andPLNTC 

Plant Supervisor. 

Responslble to.: The' plant. supervisor is .responsible to management. 

Duties: flhe' plant supervisor's functions are many and varied. He is 

responsible for hiring. and assigning duties to all plant. production' workers, 

training votkers in coiect .methods. including retort operation, can seam 

evaluntior and can sealer maintenance,. establishing and maintaining a quality 

control. program .in smll plants, performing or supervising all office tasks, 

maintaining .high standards of health and safety in the plant, and overseeing 

all plant operations. In addition he checks daly the' sealers for proper 

functioning, thermometers and temperature recorders for .agreaement and period

ically checks thermoneters and pressure gauges for accuracy.. During periods 

when the plant. is closed down, .he inspects all equipment and either makes or 

has repairs made as requirel. He is also responsible for the contracting and, 

purchsing of all produce, containers and other supplies. 



Personnel" 

m adequate- training course'Educatio: The' plmt supervisor shobld have 

i, ths field of: food' techolOl and should be' quslified to porform any opera

tim in the' plant. 

should have previous experience orExperience:- The'plant supervisor 

receive thorough training to become familiar with: ll operations in the 

plant. His experience should indicate sound business-ability, personal 

integrity and the ability to supervise and motivate people. 

Food Preparation Operator. 

i rponsibl o' the
The food preparation operator:

Responsible to:. 

plant supervisor. 

Duies: The food preparation operator prepares all produce including 

sizing,. grading, vashinhg peeling/sieling, slicing, trimming or removing 

defecto, preheating the prepared produce, cleaning and filling containers, 

clean, ifand exhausting the containers of. food. In addition, he must 


necessary, label, and case the containers and place them in storage, straighten'
 

bent cims, and clean all-areas and equipment used in the' preparation operation."
 

Ability and Experience: The food preparation operator' need not-have 

had provious experience, but must be able to follow instructions closely. 

7he people working in this capacity should have the ability to-.read and write 

alth.ugh It is not required. 

Ca Sealer. operator 

Responsible to: The can .sealer operitor isip.a80nslblb to the' plant

supervisor. 



Personnel 

Duties: The'; can. sealer operator: opirats, adjusts, cleans and maintains 

'all-of the can .sealers. He must- make periodic can seam Inspections throughout 

the day of operation, record.the seam parts measurements .at the time of in

spection and the corrected'.measuremnts.if an adjustment is made on the seal

er. He must see that a daily record Is made and kept on file for each machine. 

He must also- maintain and clean the' exhauster and assist with the storing of 

the. cased canned products in the warehouse. 

Ability- and Experience: The can sealer' operator must lave had previous 

experience or received' training in the' operation, care, adjusting and mainte

nance of the.sealers. He must be' able to-evaluate- a can seam externally and 

internally, including tearing down' the seam to make the evaluation. He must 

be able .to. read, write.and fol0w' Instructions carefully. 

Ratort Operators 

' 1Responsible to:: The'retort operator, issresponsib-le o.theplan t 

supervisor. 

Dh-ties: It is the' responsibility of the retort operator' to operate the' 

retorts according to' Part 128b -- GOOD MANUFACTURING PRACTICES REGULATIONS of 

the United States Federal Food and Drug Administration as they apply to the 

retorts'. to. which he' is assigned.. He must' keep records of the' come-up tine, 

processing time, temperature for each. cook in each retort.- He is also respon

sible for the maintenance of thermometers, pressure gauges, valves, regulators, 

and temperature recorders.- He must adjust the temperature recorder so it will 

be' in agreement with the' tested and accurate thermometer on the' retort. He will 

of the' boiler to assurebe' responsible for the proper' operation and maintenance 

http:corrected'.measuremnts.if


Pertonel' 

that'an adeqiuts.stea supplyIs.avaiablle.at. al tisu.:durinS a processv .,He.' 

will also be' espomible for properly coollng the canned*. product after it has 

been thermally processed. He must have knowledge of the tempeisature of the 

coldest container of food In the retort when a retbrt is started for a process 

or cook. 

Ability and Experience: The retort operator must have had previous 

experience that would enable hin to qualify for a .certificate to- operate a 

retort In accordance with Part 128b '- GOOD MANUFACTURING PRACTICES REGUIATIONS. 

or receive enough training that would enable him to qualify. He must be able.

to read, write and follow processing instructions for each product beingpro

cessed. 

Lbeler 

Responsible tot The' labeler is responsible to the plant supervisor. 

Duties: The' labeler wipes the cans after they have cooled, places a iabel" 

on them, puts- them In cases and places the cases In storige. 

Ability and Experience: The labeler need not have had previous experience., 

He mut be' able to read, write and follow Instructions. 

Quality LCotrol Supervisor 

Responsible to: The' quality control supervisor must .be directly responsible 

to smse t. 

Dutiest The' quality' control supervisor must- prepare or up-date an over-all 

plant opeatingimual for the' purpose of providing operation procedures that 

wIll permit the' caing plant to. produce a standardized end product. of' the quality 

/ 
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Personnel 

that mnagement has specified. The manual vill include specifications for 

all supplies. such as,"raw products, critical ingredients as sugar, salt, 

spices, and containers - plus product specifications, such as, drained weight, 

headspace, unit count, consistency and syrup cutout concentration. The manual
 

should also include all canning operations such as segegatingraw products 

into various quality grades peeli.ng and tri-Iang specifications, blanching 

schedules for various products. fill-in weight, syrup and brine concen

trations, exhausting schedules, closing, temperatures, procersing times and 

temperAtures, cooling schedules, and storage conditions for the canned 

products. The quality control supervisor will be responsible for inspecting 

each bperatin in the canning plant frequently to.determine if the quality. 

standards, set forth in the quality control manual, are .beina met and work 

with the plant supervisor to take what steps that are necessary for the plant
 

to.produce the quality of product that is expected'by management. It is the 

quality control supervisor's responsibility. to see that the canning operations 

are carried out under'conditions that provide a canned product that is safe 

and wholesome for human consumption. He is responsible for checking on the 

health of each plant employee, sanitary conditions of toilets, plant sanita

tion, and.proper thermal processing techniques. 

Ability and Experience: The quality control supervisor need not be a 

colle.e-graduate food technologist, although highly desirable. HoweVer, a 

person who'has a technical.background and real interest In this type of voca

tion can perform satisfactorily in this position if he is experienced In 

the details of the plant operations end is trained especially for the york 

he is to perform. Because of the great responsibility he has to assme in 

preventing possible hasakds from occurring that would cause food spoilage, he 

-7 dl
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Personnel
 

must be's person who will speak and act with authority and firmness. Should 

a hazardous condition develop along the"canning operation line end the plant 

supervisor fail to aske appropriate correction., .the quality control super

visor must be of a character that he wll not hesitate to close down the 

production lie untl the hazardous condition is eliminated. 

Sales Supervisor 

Rsponsible to: The sales supervisor must be directly retponsible to 

managemento 

Duties: The sales supervisor is responsible for finding sale for all 

canned products at a price that will return a profit to the owners of th 

plant. He mst be able to predict marketing conditions for the plant's 

canned products six months in advance of sales to advise management within 

±5Z of the quality, size, style and selling price of the canned pack for each 

commodity that the market will absorb. He must also be able to advise manage

mat which comodities and styles of pack thn0 jhould be discontinued for lack 

of future demand and those that should be added.
 

Ability and Zperiencd: The sales supervisor holds an Important 

position. His performance could be the difference between the plant's being 

successful or unsuccessful financially.. He should have conniderable experience 

In marketing, be familiar with the markets in which the canned products will be 

sold, and hive a good knowledge of the products he is responsible for selling. 

Clark 

lesponsible tot The clerk is responsible to management 

Duties: The clerk Is responsible for preparing acquisitions for uaterials, 

handlia8 all correspondence pertaining to the plant business, keeping inventory 

;Z(
 



records, preparing financial stateent, preparing s1poyes payrolls and 're

lievins the plant supervisor of routine office jobs. 

Education: The clerk should have a general clerical.fducation or train-

Ingin the field. 

Experience: The clerk should have experience in the operation of an 

office. 



CHAPTUR SEVETI 

GIMERAL CAWING OPERATIONS AND PROCEDURES 

purchawna 

Tor a canning plant to run smoothly and efficiently, it Is necessary that 

the canning plant have available in sufficient quantities a variety of coymod

ities of good canning quality throughout the year. Large plants probably should 

have a procurement supervisor to contact grovers that will produce the quality 

and quantity of each commodity the canning plant will need. It is advisable to 

contract with the producers for at least 752 of the plant's total needs for each 

commodity. It is hoped that the remaining 252 can be purchased on the open amr

ket or from the contract gorwers should they have a surplus. This type of an 

arrangement will give the plant greater assurance of having sufficient raw mat

erials of the type and quantity required for canning. The procurement super

visor should spend a significant portion of his time in the field supervising 

the production of the crops under contract to advise the growers' planting, 

Insect and disease control, irrigating, harvesting and transporting the produce 

to the plant. 

Written contracts between the plant and the growers should specify the 

variety, cultural practices, pesticide program, agreed upon price and .grade 

standards that will be used in determining the value of each delivery In order 

to avoid misunderstanding and to help in the settlment of any disputes that 

might arise.
 

Receivins 

Post-harvest deterioration of fruits and vegetables prior to canning cannot 

be stopped, but it can be slowed down if the products are properly handled and 

if little decay develops between the harvesting and the canning operations. 

When possible the products should be harvested and transported during the cooler 

portions of the day. and possibly at night. Som produce receives less damae 



teneral Canning Operatio'n 

if harvested into large bins or boxes having the approxinste size 1 X 1 x 1 mter 

in depth (36 x 36 x 36 inches deep) and transported to the canning plant. How

ever, forklift type of equipment nist be available to load these large bins onto 

the transporting vehicle in the field or grove and to unload them at the canning 

plant. Special equipment is also needed to dump the produce from the bins onto 

the processing equipment in the plant. Bulk handling has been found to reduce 

incidents of bruising, skin puncturing, and other external injuries. Small
 

batch size.containers are usually handled with much less care than large bulk
 

Rough handling of the full small container causes considerable damage to
 ones. 

its contents. pzardless of the size of the containers, special care should 

be exercised to maintain the containers in a state of good repair and free 

from dirt and moldy produce. The containers should be emptied of produce 

before it starts decaying. 

Produce should be received at the canning plant only during those hours 

scheduled by the plant supervisor. It is imperative that there is a good coop

the plant supervisor and the procurementerative working realationship between 

As soon as products arrive at the plant, a representative random
supervisor. 


sample should be drawn from the load of produce and graded by an impartial
 

produce inspector to determine its grrde and suitability for canning, to produce
 

the quality of finished product that management has specified. If the quality
 

of the raw produce is so poor that considerable labor will be required to
 

remove the undesirable portion of*the produce, it may be that that load of
 

produce should be rejected. Low yield of prepared product plus the extra labor
 

and low output of finished product would sake it uneconomical to accept sad process 

some lots of produce delivered at any price. When available, govemnt giA 

for produce for processing should be followed by the' inspectors.Stadak& 




General Canning Operations 

;radina and 	 ortina 

and sorting of fruits, vegetables and meats before catning gives 
Grading 

the finished 	product and helps to standardize certain greater uniformity to 
steps in the canning process. G7:ading vegetables for size is important in 

from the inedible portions. Grading to standardize matur
peeling and removal 


ity is very importmnt if lye peeling is practiced.
 

Tn some canning operations two or three grades of 
canned products should
 

be considered for naximizing on the utilization 
of the raw products and for
 

Some markets may have a
 
capitalizing on the demands of different markets. 

aneJy g wde pack than other markets that cater to a greater demand for a 


segment of the population that can afford 
only a product of lesser quality.
 

is that which represents the quality most 
desired by the
 

While the best grade 


consumer, the lower grade represents products 
which are not as desirable, but
 

may have equal food value. Appearance and flavor are the primary factors 
in-


The grading system for grading and sorting 
raw products in
 

fluencing grades. 


the plant should completely eliminate all 
culls or unacceptable produce.
 

The condition of meats and fish is determined by a number of factors. 

Chapter P0, !'Fish Canning"
in special chapters:discussedThese factors are 

"heat Microbiology and Canning."
and Chapter , H 


Upon arrival at the canning plant, fruits 
and vegetables are graded ac-


For small-scale operations, these two operations
 cording to quality and size. 


In larger plants, the sizing and grading 
may be done
 

are usually 	done by hand. 


mechanically by vibrating screens, rotating 
cylinders, weighing devices, or
 

various conveying devices depending upon the 
type of produce being canned.
 

Sorting and inspecting the produce do not end 
in the receiving room, but
 

continue throughout the preparation period. 
Produce must be sorted again after
 

it has been 	prepared according to maturity, 
grade, size, and freedom from de-


All bruised, decayed, shriveled, and discolored portions 
should be
 

fects. 




removed'. Questionable portions of anyi product should be discarded rather than 

risk spoilage at a later stage. Foreign material such as dirt, rocks, ster, 

leaves, or other matter must be removed to decrease the workload of the washing 

operation. If the produce has been held in preliminary storage for several hours, 

it should be carefully inspected for results of overheating such as, sliminess,
 

sweating and overmaturity as well as decay.
 

Preliminary Storage
 

Before the raw materials are processed at the canning plant, delays may 

occur necessitating preliminary storage of the materials. Every effort should 

be made to process meats, vegetables, and most fruits on the day harvested. 

However, delays in processing may occur due to the following: 

1. Sufficient quantities of raw materials must be accumulated to keep the' 

plant in operation after it starts operating. 

2. Raw materials must sometimes be stored over weekends andholidays.' • It 

is usually better to hold fruits and vegetables over in the field rather than in 

the canning plant.
 

3. The raw materials may be delivered faster than the plant can process 

them. To minimize the storage of raw produce, scheduling should be utilized to 

match the quantities delivered with the plant's capacitv 

4. Certain raw materials are sometimes accumulated to extend the canning 

operations beyond the normal period of harvest. 

5. Transporting produce from great distances. 

6. Breakdown of processing equipment and lack of labor.
 

Even though the various products are stored prior to canning, they continue 

to ripen. The loss of water due to respiration is of major concern. Respiration 



...oeeraj cAnning' uperazzoU 
irutits. and Vegetables 

iti is harvested. Pun:tured -skins, decay andcontinues*onInstde the' prodUce Jafter 
from the produce.other chemical and physical brakddm cause losme of misture 

Besides :the lose of water during respiration, other' lossies occp such as 

sugar. The loss of sugar detracts from flavor, sweetness and generil excellence 

of certain fruits and vegetables'. The respiration process generates heat which
 

that will cause the developmentcauses self-heating in the harvested produce of 

During storage, especially at high teaperslime due to mold growth and decay. 

atures and humidities, all fruit and vegetables are susceptible to molds and
 

other diseases unless dipped in a fungicide. Some vegetables become tough.
 

Certain precautions should be observed to reduce the degradation of raw
 

materials during preliminary storage. The storage area should be well venti

lated in order to readily dissipate the heat generated in the food product.
 

Shade, water baths, precooling or even refrigerated storage when available
 

should be used. Moldy or dirty containers should never be employed for stbragei
 

Before being reused, field boxes should be sterilized by dipping them in hypo

chlorite solution followed by a fungicide dip.
 

Preparation 

--- Fruits and Vegetables 

Washing: Washing of the raw materials is one or tne mosr 3poruanv 

steps in the preparation of raw materials for canning. Washing reduces the 

are the main materials that contribute tomucilaginous coating and dirt which 

the bacterial load. Washing also removes any spray residue that has been left
 

on the product. For the washing operation, a potable water supply should
 

be available. If the produce is washed in pans or tanks, the water must be chang

ed often enough to insure that the product is thoroughly cleaned. 



Sealins-

After the containers have been exhausted, they must be hermetically 

sealed. This hermetic seal must be maintained from the time the container is 

sealed until it is opened by a consumer. During this period of time the sealed 

container will have been subjected to considerable stress and strain during
 

thermal processing followed by rae-id cooling in water and finally handling durin
 

warehousing and sbipping.
 

Hermetic is defined as perfectly closed and airtight. A hermetic
 

seal on a container of food is very necessary to maintain safe, wholesome and
 

appealing food. The hermetic seal performs these three functions by forming
 

an effective barrier aga!irst the entrance of microscopic organisms and
 

maintains a partial vacuum to prevent oxidation of essential nutrients and
 

natural color components of the food product.
 

A hermetic seal on a glass jar is formed by the heat expansion of
 

the contents and expulsion of gases during processing followed by cooling
 

which causes the steam vapor to condense and the contents to contract
 

thus creating a vacuum. The vacuum pulls the metal center of the two piece
 

jar lid dovn tightly agaiast the jar rim. The sealing compound on the metal
 

center forms the seal with the smooth jar rim. An adequate vacuum in the
 

jar maintains the metal center of the lid in place without the assistance of
 

the metal band, which should be removed after the center has pulled down
 

forming a concave surface. Glass jars may be tested for an adequate vacuum by
 

tapping the center of the lid with a light metal instrument like a spoon.
 

A clear ringing sound indicates a good seal with an adequate vacuum. A dull
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note often aeans a poor seal and insufficient vacuum. However, a dull sound does 

seal but could be caused by some of the jar contentsnot always indicate a poor 

being in contact with the metal center; if the lid does not lift off easily, place 

.that jar aside and watch for signs of spoilage within a few days. 

during the sealing operation. Condi-The hermetic seal on cans is formed 

tions for creating a vacuum must be seaming PanciSeamngiane 

Seaming
formed such as filling the can with 

Panel 
Radius 

hot food, exhausting, etc., before the 

top is sealed on the can. To be herme- Compound Shoulder ChUCk 

tic, the seal must be mechanically 
CLII 

sound and any voids within the seam rIge 

must be properly filled with appropri-
Figure 67. Can End or Can Cover Pro

ate sealing compound in the metal lid file Section.
 
Courtesy of W. R. Grace Company, Dewey
 
and Almy Chemical Division
seaming panel as shown in Figure 67. 


Double Seam The seams formed in sealing the top and bottom on a can are 

known as double seams. A double seam is formed 

by mechanically interlocking and ironing the 

curl of the end, which may be either the top or 

W pi :.. 	 bottom, and the flange of the can body. The dou

ble seam formation is formed mechanically by a 

double seamer, which is also known as a closing 

or sealing machine, Figure 39. The can double 

seam is usually formed in two operations; thus 

the name "double seam". Each can sealer has a 

base plate, Figure 68, a seamitg chuck, Figure 

Figure 68. Can Sealer Base 
Plata 69, a first operation seaming roll, Figure 70, 
Courtesy of Dixie Canner
 
Equipment Company 	 and a second operation seaming roll, Figure 71. 



Figure '69 Can Sealer Seaming Chuck 	 Figure 70 Can Sealer lot Operation 
Seaming Roll (Courtesy of Dixie Canner(Courtesy of Dixie Canner Equipment
'Company) 	 Equipment Company)
 

'Figure 
71 Can Sealer 2nd Operatio.'
 
..
Sleaming Roll (Dixie Canner Equipment,,~
 
Company)
 



The base plate supports the can body and the seaing chuck holds the can
 

end on the can body, Figure 72. In the first seming operation, the curl of the
 

can end is interlocked (folded, clinched or engaged) with the flange of the can
 

body, Figure 73. The actual interlocking
 SEAMER CHUCK 

is performed by .he specially contoured FIRST OPERAI ION ROLL 

first operation seaming roll, shown in 

" ' \_. ANCOVER
70Figure 

COUNTERSINKSince there is no way to corn-

OF CAN COVER 

pensate for or correct a faulty fi:st
 

operation seam, it is absolutely essen- Figure 72. Position of Can and Cover in
 

Relation to Seaming Chuck and 1st Opera
tial that the first operation seam be tion Seaming Roll
 

properly formed. An acceptable first operation seam has the body hook and the cov

er hook parallel to each other, Figure 73, the edge of the flange,* the body hook,
 

well tucked down into the cover hook radius, and the curl of the end adjacent to,
 

if not actually touching the body wall
 
SEAMER CHUCK
 

of the can. 
FIRST OPERATION ROLL 

The first operation seam
 

should be neither too loose nor too
 

tight; either of these defects will
 

impair the quality of the finished
 

seam. The first operation seam will
 
:Figure 73. Innermost Position of let 

Operation Seaming Roll in Relation to usuaily be made properly if the follow-
Chuck for Forming 	1st Operation 

Seam
 
..


ing are observed:
 

1. 	The proper distance between the lip of the seaming chuck and the top
 

This distance is determined by the height of the can.
surface of the base plate. 


2. The proper base plate pressure.
 

3. The correct alignment of seaming roll to the seaming chuck.
 



4. The correct adjustment of the first operation seaming roll. 

Following the completion of the first operation sea=, the first operation 

seaming roll retracts and will no longer make contact with the can end. As the 

first operation seaming roll retracts the second operation seaming roll, which is 

specially contoured, moves in and com fSEAMER COUCK
 

presses the layers of tinplate in the -C-Nc OKRATION ROLL 

seam as shown in Figure 74. Notice the
 

difference in the contours of the first
 

and second operation seaming rolls,
 

Figure 75. The tightness or thickness
 

of the double seam is a function of the
 Figure 74. Innermost Position of the 

2nd Seaming Roll in Relation to Chuck
 
adjustment of the second operation seam- for Forming 2nd Operation Seam 

ing roll, its contour and its operating condition. If "the profile is incorrect 

or the roll damaged or excessively worn, a desired seam structure and tightness 

cannot be obtained. 

If the base plate pressure is 

adequate and the first and second 

operation seaming rolls are pro

perly adjusted, considerable a

mount of pressure is exerted 

while forming the seam. This pres

sure generates enough heat for the
 

First Operation Roll Profile Second Operation Roll Profile sealing compound in the shoulder-

Figure 75. Profile of 1st and 2nd Operation flat-curl portion of the can end 
Seaming Rolls 
Courtesy of W. R. Grace Company, Dewey and to flow and fill all voids in the 
Almy Chemical Company 

seam thereby forming a hermetic 

seal. During the double seaming operation the sealing compound should be complete

ly enclosed within the seam.
 



It must be remembered that the mechanically interlocked can body and 

can end and the sealirng compound ywrk together to produce a hermetic seal. The 

sealing compound, not withstanding its resilience and ability to fill voids 
in 

Conversely, a wellthe double seam, cannot compensate for a malformed seam. 


formed seal cannot compensate for the incorrect sealing compound and improper

ly applied compound during the manufacturing of the can ends.
 

Can ends or covers should be inspected for the proper application of
 

Can seams should be inspected frequently and evaluated.
the sealing compound. 


It has been found through viany years of experience that a double seam must be
 

judged in its entirety and not by its dimensions alone. For a seam to with

stand the stress and strEin during the processing and cooling operations and
 

•the abuse of commercial handling conditions, it must be a tight, well-hooked
 

seam, but one that is not too tight.
 

THE SEQUENCE OF STEPS IN EVALUATING A DOUBLE SEAM:
 

1. Visual external observations.
 

2. External measurements of seam sections.
 

3. A complete tear down and measurement of internal seamsections.
 

Based on these observations and measurements coupled with the knowledge
 

,of the interrelationship of these factors, a judgment for the soundness of a
 

double seam can be made.
 

Visual External Observations: 

Cut-Over
 

A cut-over is a sharp fin in the'can cover at the sealing panel radius
 

Figure 76. Cut-overs occur during the seaming operations when the metal in the
 

cover is forced over the top of the seaming chuck. This condition often occurs
 

at the can body lap or side seam. Cut-overs are detected by running a finger
 

7'<. 



around the inwide "o[-the seam, now

ever,,.If the cut-Qver, is s0e"e,a 

racture is, likely to-occur result-. 

in.in 4. cut -through-cut-Over, and 

60-a~ 1leakifig cnsam.;,Correc
..	 CTOVE

tions shouldt-be made iumediately. 

Probable Caauses of Ot-0vers.. 

1'., Ekxessively lon -body 
. .. ' -' I'"' 

hobk caused by too 

much pressure On the Figurb 76.'Cu -. ' . 

base. pate.UThe.ld.s - body hobk. torces too.much metal into the ,seam, 

'2k"First' d second operation rolls set. too tight. 

roll to the seaming.3.-Teve ical.aligment of ,the first operation 

.chuck isi,,ncorrect The first operation roll grove and the seam

.051 	 mm (.001Ingl!chuck'shquld be ',set to maintain from .025 to 


.002 inch 21:er~t1cal running clear.ance.between the lead-in angle;
 

o. 	5-' and top of the."chuck.esitfg roll grove 

. Worn sedming chuck, flange. 

5. 	WorrT first and/or second operationrolls :groves.
 

6.' 	Vertical play of first operation roll jnuexcess of 0.051 (.002
 

inch).
 

in 	 the seam during-the seaming7. 	 Solid or semi-solid product trapped 

operation. 

Droops 

Droops are smooth projections of the double seam below the bottom of a nor

meal seam. This malformation of a double seam is usually found at the side seam 

the side seam area. If the droop is severe, the cover hookbut 	not limited to 


/i 

http:ever,,.If


will be shorter than normal or not exist-at all. Therefore, the droop should
 

ncW' project below the bottom of the seam more than 1/2 the ]*ngth of the cover
 

hook.
 

Probable Causes of Droops:
 

1. Insufficient and sometimes no overlap of the cover hook with the 

body hook. Then the cover hook metal may protrude below the seam at the cover 

hook radius in one or more places. Either of these two conditions could be 

caused by first operation roll being too loose producing loose first operation
 

seams and worn first operation roll grove.
 

2. Body hook too long - too much base pressure. 

3. Product trapped in the seam during the seaming operation.
 

i ips. Spurs or Vees 

Lips, spurs or vees in a seam are irregularities showing as a sharp " 

projection below the normal seam, 

Figure 77. When this type of ir

regularity is found during a rou

tine check the cause should be de

termined and proper corrections made. 

DOOP P Probable Causes for Lips, Spurs 

or Vees 

LENGTH140H 	 See causes under Droops 

Figure 77. 	Droops, and Lips, Spurs or
 
Vees.
 

Dead-Heads
 

A dead-head is an incompletely rolled seam caused by the chuck spinning in
 

the countersink during the can seaming operation. When a dead-head is first de

tected, corrections must be made imediately.
 



Probable Causes of Dead-Heads:
 

1. 	Excessively worn seaming chuck.
 

2. 	Too little base plate pressure.
 

3. 	Excessive vectical play of seaming chock spindle.
 

4. 	Binding of the seaming rolls.
 

5. 	Grease or oil on the seaming chuck.
 

6. 	Chuck set too high in relation to base plate, when in the raised
 

position.
 

Failse' Seams 

A false seam is a seam or a portion of a seam in which the cover and body 

hooks are not engaged or overlapped, Figure 78. This is a serious defect which 

is not always detectable in an exter

nal examination. When false seams are 

discovered, measures must be taken im

mediately to correct the problem. 

Probable Causes of False Seams: 

FALSE 1. Cans improperly filled. 

Pkoduct extending over and 

beyond the can flange. 

2. Hissassembly of can cover
 

Figure 78 False Seam and can.
 

3. 	Bent can flange.
 

4. 	Halalignment of can at assembly.
 

5. 	Mushroomed can flange. 

6. 	Bent or damaged can cover curl.
 

SEPM 	 MEASURDIENTS 

Visual inspection of the external seam formation should be made frequently, 



since little time is lost in an eamination. External and In
every 30 minutes, 

be made at least every four hours of operation.ternal seam measurements shoulO 

should be made on start-up, after a prolonged
A complete examination of the sam 

in can size or
shut down, after a severe sealing mcbAf: Jan and after a change 

body or end material. 

In evaluating a double seam, weasurements should be made at least three 

=m (0.500") away
places around the circumference of the sea, and at least 12.7 

The highest and lowest reading should be recorded. Do not
from the side seam. 


two or more individual readings.
record average dimension readings frota 

Can Seas Micrometer
 

To make external and inter

nal seam measurements a can seam mi

crometer, Figure 79 is needed. The
 

can seam micrometer is a precision
 

instrument and if properly used and
 

cared for will be a useful and accu

rate piece of test equipment. It Figure 79 Can Seas Micrometer
 

(Courtesy of the L. S. Starrett Company)
 
consists of an anvil, a spindle, a
 

barrel and a rotatable thimble. Most can seam micrometers; also have a pointed
 

shaft, which can be made to protrude fron the anvil end of the micrometer.
 

The can seam micrometer should be checked periodically for its accuracy
 

or for a correct zero setting. Before checking the zero setting be sure the sur

faces of both the spindle and anvil are cleaned with cloth or paper, but not with
 

any abrasive materials. Turn the thimble !own, counter clock wise, until the
 

spindle makes contact with the anvil under light pressure. If the zero horizon

tal line of the thimble does not align with the long vertical line on the barrel
 

at the zero horizontal line of the barrel, an adjustment needs to be made to
 

bring the three points into agreement. While holding the mic'rometer frame with
 

.. 



one hand, insert the spanner wrench, supplied with the micrometer, into the
 

hole in the barrel sleeve and turn the barrel sleeve until the parallel
 

line aligns with the zero line on the thimble. Can seam micrometers may be
 

calibrated either in Metric units or English units.
 

A. Metric System:
 

The barrel of a metric system can seam micrometer is divided in
 

half millimeter increments, 0.5 n, from zero to thirteen'milliimeters

0 - 13 mm. Only the zero, 5, and 10 millimeter horizontal lines on the
 

barrel are numbered, with nine intermediate horizontal lines in 0.5 mm
 

increments between each of the numbered lines. The thimble, which rotates,
 

has fifty graduations around it from 0 to 49. Each of the graduations has
 

a value of one hundredth millimeter. Every fifth graduation on the thimble
 

is numbered. Each complete revolution of the thimble is equivalent to 0.5 mm.
 

When using the metric micrometer, for measurements ranging from 0 to
 

0.5 mm readings are made directly from the thimble -- the vertical line which
 

comes the closest to aligning with the long vertical line on the barrel.
 

When measurements are greater than 0.5 mm, the readings on the thimble are
 

added to the readings on the barrel. In making a measurement and a reading
 

is taken at the second line past zero on the barrel and the thirty-ninth
 

(39th) graduation on the thimble aligns with the long vertical line on the
 

barrel, the measurement would read 1.39 mn, 0.5 + 0.5 + .39.
 

B. English System:
 

The barrel of the English system can seam micrometer is divided in tenths
 

of an inch increments, 0.1", from zero to one-half inch, 0 to 0.5". Between
 

each of the numbered horizontal lines there are three intermediate lines
 

at 0.025", 0.050" and 0.075". The thimble which rotates has twenty-four (24)
 

numbered graduations around it from 0 to 24. Each of the graduations has a val



ue of one thousandth of an inch, 0.001". Each revolution of the thimble is 

equivalent to 0.025".
 

The values for measurements between 0 and 0.025" are read direct

ly from the thimble -- the vertical line on the thimble which comes the closest 

to aligning with the long vertical line on the barrel. When measurements are
 

greater than 0.025", the readings on the thimble are added to the readings on
 

the barrel. In making a measurement and a reading is taken at the second hor

izontal line past zero on the barrel and the third graduation on the thimble
 

aligns the closest with the long vertical line on the barrel, the measurement
 

would read 0.053", 0.025 + 0.025 + 0.003.
 

Sequence of Steps in Making External Seam Measurements:
 

1. The countersink depth
 

2. The seam thickness
 

3. The seam length - height, width 

'The Countersink Depth: 

The countersink depth measurement is extremely important to help determine 

the strength of the double seam. A countersink depth that is poo ,great will re

sult in a short cover hook which will not permit sufficient overlap with the body 

hook to insure a strong seam; a countersink that is too shallow will prevent the 

seaming chuck from reinforcing the can end and can body during the double seam

ing operation thus causing a poor quality and weak seam. The depth of a counter

sink is usually from 0.13 - 0.20 mm (0.005 - 0.008") greater than height of the 

seaming chuck lip or it is 0.13 - 0.20 mm (0.005 - 0.008") deeper than the double 

seam is long (wide or high). 

A countersink gauge, Figure 80, is the most frequently used instrument in
 

measuring the countersink depth. This gauge is calibrated in tenths (0.1),
 



hundredths (0.01) and thousandth
 

(0.001) of an inch.
 

In making countersink depth
 
I 

measurement, the bar of the gauge - V leg 

is placed on top of the double. 

seam in such a manner that it
 

straddles the center of the can
 

cover. The point or foot of
 

gauge that protrudes through and
 

below the bar is lowered unto the
 

chuck wall and measurements are
 

taken at three equidistant points
 

around the circumference of the Figure 80 Countersink Depth Gauge
 

can.
 

The countersink gauge in Figure,80 has two dials, each having an indicator 

a small one on a 0 to 7 small inner scale indicating tenths - 0.1 of an inch, and 

a larger indicator on a 0 to 99 large outer scale indicating hundredths - 0.01, 

0.001 of an inch. Three readings are taken and the minimum and
and thousandths 

maximum readings are recorded. None of the readings should be taken within 0.5 

inch of the side seam. The bar should never be allowed to rest on the high point 

of the double seam at the side seam when a measurement is being made.
 

While it is more difficult to obtain an accurate measurement, a can seam mi

crometer equipped with a pointed shaft protruding from 
the barrel of the micro

.:meter can be used satisfactorily, if the countersink depth measurement is care

fully made.
 

The micrometer is held lengthwise in an upright position with the flat base
 

surface of the anvil end resting squarely on the top of the 
can sem with the
 



canpointed shaft protruding just below the: micrometer base and just inside the 

seam. With the base of the micrometer resting squarely on the seam top, and the 

pointed shaft protruding approximately 2.54 m (0.100") below micrometer base, 

turn the thimble clockwise until the pointof the shaft lightly touches the top 

of 	the can end or cover. Observe and record the readings taken at three points
 

equidistant around the circumference of the seam. These readings are not the 

countersink depth. The countersink depth is obtained by subtracting the read

ings from 5.00 mm. (0.200"), which is the maximum distance the pointed shaft
 

can protrude beyond the base of the micrometer.
 

In making a countersink depth measurement with a metric calibrated can seam: 

micrometer and a reading is taken at the third horizontal line past zero on the, 

barrel and the 35th graduation on the thimble aligns the closest with'the long 

vertical line on the barrel, the measurement would read 1.85 im., 0.5 *.+0.5:+ 0.5 

+ 0.35. The countersink depth is then computed by subtraction: 5.00 1.85u. 

= 3.15 mm. 

In making a countersink depth measurement with a micrometer calibrated ,in
 

English units and a reading is taken at the second horizontal line past'zero (0)
 

on the barrel and the 23rd graduation on the thimble aligns the closest with the
 

long 	vertical line on the barrel, the measurement would read 0.073 inch, 0.025 + 

0.025 + 0.023 inch. The countersink depth is then computed by subtraction: .0.200 

- 0.073 - 0.127 inch. 

The Probable Causes of Countersink Tog/J/Deep
 

1.. Worn first or second operation,"seaming roll interlock
 

2. 	Worn seaming chuck interlock flange
 

3. 	Chuck set too low
 

4. 	 i'oo much vertical ple? in seaming head causing rolls .to 

raise and lower from chuck. 



The Probable Causes of Cou11t0raink Too Shallow
 

1. Chuck flange worn
 

2.. Rolls and chuck out of alignment
 

3. Insufficient base plate pressure
 

Searn Thickness
 

The measurement of seam thick

ness is an indication of the tight

ness of the double seam. In making
 

this measurement, balance the micro

meter with. the index finger above the /
 

seam until the anvil assumes the same
 

angle as the taper of the countersink,
 

Figure 81. For the three readings at
 

points equidistant around the circum-

Figure 81 Measuring Thickness of
 

ference of the seam, the thickness Fgr 81 e Tce o 

should not vary more than 0.008 m (0.003 in). Seam thickness will vary with the 

thickness of the tinplate and the size of the can. In making a seam thickness 

, measurement with a can seam micrometer and a reading is taken at the second line 

up from zero on the barrel and the 35th graduation on the thimble aligns the clos

est with the long vertical line on the barrel, the measurement would read 1.35 m 

- 0.5 + 0.5 + 0.35. In making the measurement with an English unit micrometer 

and a reading is taken at the second line up from zero on the barrel and the third 

graduation on the thimble aligns the closest with the long vertical line on the
 

barrel, the measurement would read 0.053 in. -- 0.025 + 0.025 + 0.003.
 

Seam Width. Height or Length
 

The measurement of the width of a seas is measuring the maxizmu dimenuion of 

the seam parallel to the folds of the seam, Figure 82. This measurement is,also 

J-4
 



the longer the seam the tighter the seam.
 another indication of tightness --

Seam width
 
except in the case of a false seam, giving an extra long 

seam. 


will vary with the thickness of the tinplate, size of container 
and the
 

contour of the second operation 

seaming roll. In making a seam 

width measurement and a reading 

is taken at the fifth horizontal 

line up from zero on the barrel and 

the 32nd graduation on the thimble 

aligns the closest with the long 

vertical line on the barrel, the 

measurement would read 2.82 mm-- Figure 82 Measuring the Width, 
Height or Length of Seam 

0.5 + 0.5 + 0.5 + 0.5 + 0.5 + 0.32. 

In making this measurement with an English unit micrometer and the reading is
 

taken at the fourth horizontal line up from zero on the barrel and the 11th
 

graduation on the thimble aligns the closest with the long vertical line on
 

the barrel, the measurement would read 0.111 in. -" 0.025 + 0.025,+ 0.025 +
 

0.025 + 0.011.
 

Evaluating the Internal Seam Formation
 

Internal seam formation should be evaluated 'at a minimum of after every
 

.
.longed 


7 

0Internal 


Figure 83 Notch in Can to Provide a
 

Profile or Cross Section of 


Seam.
 

three to four hours of continuous
 

operation as well as after pro

shut-downs, after major jams,
 

and after changes in can and cover
 

size and body.
 

Examination of 1st Opera

tion Seam
 

In making an internal evalua



.tion of the 1at operation seas, prepare a first operation seam with the
 

can sealer by placing the,2nd operation seaming roll in the "no seam"
 

position or release all adjustment tension or pressure on this seaming
 

roll. A view of the profile or cross section of the lot operation seam
 

formation is provided by filing at right angles to the seam a notch,
 

Figure 83, using a flat file, Figure 84, having a safe edge. The file
 

should be held so the safe edge is against the proposed cross section,
 

Figure 85. A small magnifying glass will aid in the evaluation.
 

Figure 84 - Flat File with-Saf 1Edge :Figure 85 	 Filing a Notch in a Double 
Seam Using a Flat File 
with a Safe Edge. 

First Operation Seam 

Figure 86A illustrates the configuration of a first operation seam 

SEA SS showing the various parts ofTHICKNESS 
the seam: Countersink, thick

ness, width, cover hook, and
 

body hook.
 

HEIGHT 
Figure 86A 	First Operation
 

(Courtesy of American.
 
Can Company)
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The ilustiation shows that the cover hook curves around against the 

side of the can body and the body hook is in contact with the cover hook.
• 

:The cover hook should be rounded at the bottom and in contact with the can
 

body. Figure 86B illustrates a correct first operation seam at the cross

over or side seam. It should be
 

noticed that due to the extra two
 

layers of tinplate in the seam at
 

the crossover or lap, the seam has
 

a different configuration. The
 

cover hook is slightly flat in

stead of being round at the bottom.,
 

The seam at the crossover is the
 

weakest part of a well formed
 

seam. If the 	sealer is not prop-,..
 sFigure 86B 	A Correct First Opera
tion Seam at Crossover.
 

us ote an Canso.erly adjusted to form a correct seam (Couriesy of the American Can Co.)
 

at the crossover, it could be that
 

the seam would be weak enough to leak under normal stress and strain during
 

processing and subsequent routine handling inwarehousing, shipping and
 

retailing.
 

Incorrect First Operation Seam
 

Figure 86C illustrates a tight first operation seam which appears
 

slightly flatter at the bottom. In a first operation seam, which is too
 

tight, most of the sealing com

pound will be pushed near the end
 

of the cover hook thus not forming
 

as good a seal as if the sealing
 

compound was evenly spread over the
 

entire area on the inside of the
 

Figure 86C A Tight First Operation Seam. cover hood.
 

(Courtesy of the American Can Company)
 



Figure 86D'illustrates a loose
 

first operation seam, in which the
 

cover hook does not come in contact
 

with,the can body. Such a seam us

ually results in a short cover hook
 

producing a weak seam.
 

Figure 86D A Loose First Operation-Seam 

(Courtesy of the American Can Company). 

second Operation Seam Formation 

The contour of the second operation roll flattens the seam and 
presses 

the folds tightly together. See 

Figure 87 for a correct second op-

SEAM 
THICK. -- eration seam formation and the 

- parts of a seam. The heat genera-

COUNTERSINK ted in this part of the double 

DEPTH 

BODY|
BOK OVcompound 

seaming operation causes the sealing 

to flow into the parts of 

the seam not occupied-by the metal. 

Excessive pressure due to too 

tight adjustment of the second 

operation roll should be avoided. 

The excessive pressure could pro-

Figure 87 	 A Correct Second Operation 
Seam Showing the Various Parts 
of a Seam. 

.(Courtesy of the American Can Company)
 



duce slippage between the cover hook and the body hook causing the hooks
 

to become disengaged. When this happens the measurement of the seam width
 

or length is usually greater than it should be indicating little or no
 

overlap of the cover hook and body hook. Therefore, a second operation
 

seam which has been formed too tightly will more likely leak than one
 

formed with normal pressure. It should also be pointed out that the degree
 

of interlock of the cover hook and body hook is affected by the second opera

tion roll as well as the first operation roll and base plate pressure.
 

Using too little pressure in rolling the second operation seam will
 

cause the seam to be too loose setting up conditions that would produce leaks
 

during processing and cooling as well as during normal handling in warehousing.

and shipping.
 

Tearing down the Double Seam for Internal Evaluations.
 

The usual method of separating the cover hook and body.hook of.a
 

finished seam is:
 

1. Use sanitary can.
 

opener, Figure 88, to remove
 

the center panel of the cover..
 

The point of the can opener is
 

used to puncture the can cover
 

as near the center as possible.
 

The opener is lowered to nearly
 

a parallel position with the
 

cover while adjusting the cut-

Figure 88 Sanitary Can Opener 

ting blade to cut the metal (Courtesy of Wilkens-Anderson Company) 

center between 6 and 9 mm (1/4 & 

3/8 in) from the double seam, Figure 89 Do not force the blade tm.odeeply 



into the cover because greater torque
 

,would be required to operate the 
opener
 

and the metal would fold under making it
 

-difficult to grasp with nippers in sub-


sequent operations. Probably the
 

easiest way to cut the center panel
 

out would be to cut approximately a third,
 

of the way around the can, lift up the F
:.Figure 89 Removing Center Panel
 

of Cover.
 
blade, skip, from 6 to 13mm (4 to 

-
the blade into the cover and continue cutting to the 

in.) ,and reinsert 

starting point. The cut portion of the center panel can be lifted up,
 

,,
before re'moving the point of the opener, and broken free from the can. 


( to in.) portion of'cover
 
Cut across the remaining 6,to 1 

to the seam with the hand nippers, 

901 After turning up a corner, 

.2. 


Figure 

:,of the remaining portion of the 

',.cover,- grasp the corner with the
 

nippers-not so tight as to cut
 

through the tinplate but just tight
' 

enough to start tearing the metal
 .. 

,-'- cover along the top and circum

ference of the double seam. Using
 

S .- , the face of the nippers as a lever 

:with the double seam as a fulcrum
 

in a rocker-like fashion while
 

holding the nippers at a slight
 

Figure 90 End Nippers (15.25 cm
 
(6 in) Size) outward angle, Figure 91, the re

(Courtesy of Western Auto Associate
 
maining portion of the cover can
 Store) 

be removed relatively
 



easy after some experience. Be sure to
 

tear the metal upward, outward and as
 

close as possible to the top of the
 

seam. After completing the removal
 

of the cover examine the raw edge of
 

the metal to see that none of the metal
 

is bent over the top of the seam.
 

3. 	Approximately 25.4 mm (I in.)
 

Figure 91 Removing the Outer Can
 
from the side seam make a perpendicular 
 End Section
 

Next, starting at
cut through the remainder of the seam with the nippers. 


the cut and using the flat side of the nippers jaws, tap the raw metal edge
 

of the cover until the cover hook begins dropping or disengaging from the
 

-body hook. See illustration in Figure 92. Continue tapping gently around 

the circumference of the can 

until the cover hook completely 

becomes disengaged from the body 

hook. Do not tap hard enough to 

distort the body hook. 

The internal parts of the 

double seam are now exposed for 

Figure 92 Disengaging the Cover 
and Body Hooks. 

further examination and evaluation" 

Internal Seam Measurements
 

Sequence of Steps in Making Internal Seam Measurements:
 

1. Body hook length
 

2. Cover hook length
 

:3. Wrinkle or waves rating
 



'Body Hook Length
 

The can seam micrometer is used in making masurements at a minima 

m (j in.)

of three equidistant points around the can starting at 

least 13 


Record the range in the measuremnts from the minifrom the side seam. 


mum to the maximum to the nearest 0.01 - (0.001 in.). To make this
 

measurement the micrometer is used and held in the same 
manner it was in
 

taking the length or width of the external seam - hold the micrometer
 

along the body wall of the can, Figure 93, with the body 
hook enclosed
 

bewteen the spindle and the anvil. 

In making a body hook length _ 

measurement and a reading is taken 

at the third horizontal line up 

from zero on the barrel and the 48th 

graduation on the thimble aligns the 

closest.with the long vertical line 

on the barrel, the measurement would 

,read 1.98 mmn -- 0.5 + 0.5 + 0.5 + 

0.48.-If the measurement is made Figure 93 Measuring the Body Hook 

'with an English unit micrometer and a reading ia taken at the third
 

horizontal line up from zero on the barrel, and the 3rd graduation on
 

the thimble aligns the closest with the long vertical line on the barrel,
 

0.025 + 0.025 + 0.025 + 0.003.
the measurement would read 0.078 inch --


Body hooks may vary from 1.83 to 2.24 mm (0.072 to 0.088 in.) with the
 

ideal range being 1.93 to 2.13 mm (o.076 to 0.084 in.). Any body hook
 

having a measurement beyond this range would indicate an improper balance
 

and soundness of the double seam.
 



A long body hook, Figure 94, 

could be caused by: 

1. 	Excessive base plate pressure.
 

2. 	 Mushrooed can flange. 

A short body hook, Figure 95, 

could be caused by: 

1. 	Insufficient base plate
 

pressure.
 

2. 	Can flange improperly
 

formed. 

3. First operation seaming roll
 

adjusted too tightly. 

4. 	Second operation seaming 

roll too loosely adjusted. 

Figure 95 A Short Body Hook 

(Courtesy of the American Can 
Coqany) 

Figure 94 A Long Body Hook

(Courtesy of the American Can 

Company) 

Cover Hook Length
 

With the can seam micrometer 

make a minimum of three measure

ments at points equidistant around
 

the circumference of the cover
 

hook portion of the seam. This is
 

one 	of the more difficult measure

ments to make because of the cum

bersomeness of holding the cover
 

hook parallel to the axis of the
 

micrometer. Record the range in 

the 	measurements from minimum
 

to 	the maximum to the near



est 0.01 mm or 0.001 inch. To make this
 

difficult measurement the cover hook, 

usually the shortest and smoothest of the / 

two parts of the hook, is held between 

the micrometer spindle and the anvil 

with the smooth edge of the cover hook 

at the anvil and the cover hook radius 

at the spindle. It is important for 

the cover hook to be parallel to the Figure 96 Measuring the Cover 
Hook 

main axis of the micrometer to obtain 

an accurate, undistorted measurement. 

In making a cover hook length measurement and a reading is taken at 

the third line up from zero on the barrel and the 48th graduation on the 

thimble aligns the closest with the long vertical line along the barrel, the 

-- 0.5 + 0.5 + 0.5 + 0.48. If the measurementmeasurement would read 1.98 mm 

is made with an English unit micrometer and the reading is taken at the third
 

horizontal line up from zero on the barrel and the 33rd graduation on the
 

thimble aligns the closest with the long vertical line on the barrel, the
 

0.025 + 0.025 + 0.025 + 0.003. Cover hook
measurement would read 0.078 in --


lengths may vary from 1.78 to 2.18 mm (0.070 to 0.086 in) with the ideal range
 

being 1.88 to 2.08 mm (0.074 to 0.082 in). Any cover hook having a measurement
 

beyond this range would indicate an improper balance and soundness of the double
 

seam,
 



A long cover hook, Figure 97, may be caused by:
 

I.-The first operation seaming
 

roll adjusted too tightly.
 

Figure 98 A Short Cover Hook
 
...
(Courtesy of American Can Company)", 

Figure 97 A Long Cover Hook
 
(Courtesy of the American
 
Can Company)
 

A short cover hook, Figure
 

98, 	may be caused by:
 

1. 	Too great a countersink,
 

depth.
 

2. Excessive base plate
 

pressure.
 

3. First operation seaming
 

roll adjusted too loosely
 

4. 	Worm groove in the first
 

operation seaming roll.
 



Wrinkle or Wave Rating
 

During the formation of the first operation, sem wrinkles or waves
 

developed on the inside surface of the cover hook extendinS from the smooth
 

cut edge downward to the radius of the cover hook. See Illustration in
 

Figure 98. While forming the second operation seam, the second operation
 

seaming roll ironjout or smoothgout the wrinkles.-- the degree depends upon
 

the tightness of the adjustment of the second operation seaming roll. There

fore, the degree of wrinkle is an indication of seam tightness. The tightness
 

-are 


of the seam helps to determine whether the sealing compound in the cover is 

being held under sufficient hydraulic pressure to insure sealing efficiency. 

In so doing, the compound flows to fill all voids not being occupied by metal. 

The diameter size of a can determines the amount of wrinkle -- smaller 

the can more the wrinkle. Cans having a diameter of 101.6 mm (4 inches) and 

smaller should have a trace of 

This trace is desirablewrinkle. 


so that the seam will not'be too
 

tight which indicates that the ccn
 

seam can absorb abuse without ruptur

ing the Seam. Cans over 101.6 mm
 

(4 trace of'
Inches) should have no 


,wrinkle. 
Figure 9 Examining Wrinkle in Cover
 

Hook 



scales have been developed in expressing w .rinkle
Several methods or 

rating. 'ior the purpose of discuss-
TIONTNSS (,MNKLE)RATW IN % 

ing wrnkle rating in this manual, o 0 % 

the method or scale developed by 

American Can Company and the Con

tinental Group will be used. Fig

ure 10gives the wrinkle rating, 

tightness, in terms of percent. ItA 

should be noted that wrinkle rating 

made on the basis of the deepest
is 
1% 70% 50% 

wrinkle around the circumference of 
Figure 100 Cover Hook Wrinkle Scale 

of the American Can Company)
the cover hook. The frequency and (Courtesy 

the average depth of the wrinkle are not considered in this method of wrinkle 

on the depth of the wrinkle, for it is at
rat inS. The rating is based only 

this point or in this area that the seam is most vulnerable to abuse, leakage,
 

or entrance of spoilage microorganisms.
 

Before examining a cover hook for its wrinkle rating, it should be 

first cleaned using a brush or'cloth with a solvent to remove any grease, 
dirt, 

thus resulting in an or sealing compound that may have filled the wrinkles 

erroneous tightness rating.
 

Any cover hook found having a rating under 70 percent would be un

acceptable and steps should be taken imediately to correct the cause of this 

seam malformation. 

A low seam rating may be caused by: 

1. Second operation seaming roll adjustment is too loose..
 

2. Worn second operation seaming roll. 



Jumpover 

A jumpover or jumped seam occurs when that portion of the double 

" seas adjacent to the lap or cross over is not rolled tight enough. This 

malfunction is caused by the jump

ing of the seaming roll after pass

ing 	over the lap or cross over. This
 

defect is found by examining very
 

carefully the portion of the cover
 

LAP ESlogOJA 	 AUAE Thook immediately adjacent to either 

TO LAP IMPRIESO 

side of the cross over, Figure 101.
 

Any 	evidence of jumpover requires im

mediate corrective action. A jumpover
 

is 	a critical defect in the seam from
 
the standpoint of leakage resulting in Figure 101 Jumpover
 

(Courtesy of American Can Company)
 

spoiling.
 

A jumpover may be caused by:
 

1. 	Broken cushion spring in second operation seaming roll
 

assembly.
 

2. 	Slow acting second operation seaming roll cushion spring.
 

3. 	 Second operation seaming roll cushion spring too weak. 

Crossover Droops
 

The 	two extra layers of tinplate cause extra thickness of the lap of
 

the 	side seam. There will be a slight deformation of the cover hook at this point
 

If 	the length of the droop exceeds one-half the length of the cover hook, Figure
 



102, corrective action should be taken 

immdiately. 'hen excessive droop is in 

evidence, insufficient overlap of cover 

hook and body hook is maintained at CIooC 

side seams. This condition could lead 

to leakage thus resulting in spoilage. I 

Figure 102 Crossover Droop 
(Courtesy of American Can Copany) 

Cross Over Dri.ps may be caused by: 

1. 	Insufficient and sometimes no overlap of the cover hook and 

body hook. Then the cover hook metal my protrude below the 

seam at the cover hook radius. Either of these two conditions 

could be caused by the adjustment of the first operation seam-


Ing roll being too loose or worn first operation seaming roll.
 

2. Body hook too long due to excessive base plate pressure.
 

3. Product trapped in the seam during the seaming operation. 

Pressure Ridge
 

The pressure ridge is an impression that is formed on the inside of
 

the can body in the lower portion of the double seam area as the result of the
 

pressure applied by the seaming rolls during the double seaming operation, see
 

Figure 103. The pressure ridge should be clearly impressed around the complete
 

(. 



inside periphery of that portion of 

the can body which is exposed when the cover 

countersink wall is removed during the tear 

down of the seam. While an excessively
 

deep body wall impression should be
 

avoided in an enameled can, it should be
 

present and clearly visible.
 

Figure' 103 Pressure Ridge
 
(Courtesy of the American Can Company)
 

i.Recording Double Seam Evaluation 'Results 

Visual checks of top double seam on cans from sealing machines should 

be made at frequent intervals between seam measurement checks. These checks 

when properly performed often detect in advance probable failuras thus prevent

ing sudden failure of vital parts in the seaming mechanism. Failure to detect, 

as early as possible, malfunctioning of the seaming mechanism can result in 

it is normal for sealingsubstantial losses in time and product. Because 

machines to form correct seams over relatirely long periods of time, the trained
 

seam inspectors should not relax their vigilance.
 

At a regularly scheduled seam measurement check, be cure to carefully
 

seaminspect seams for external visual defects before tearing down the double 

for exposing the internal components. Record the three measurements of each 

seam component on chart, RECORD OF TOP DOUBLE SEAM MEASURE4ENT, Figure 104, 

TOPfor comparison with the measurement for each size can found in table, 

DOUBLE SEAM DIMENSIONS FOR ROUND METAL CANS, Tables LVIII and LIX. 



TABLE LVIII 

TOP DOUBLE SEAM DIMENSIONS FOR ROUND METAL CANS. 

Fruits, Vegetables, Poultry, and Meats
 

Metric Units - Millimeters 

Countersink Body Book Cover Hook 

Thicknmss Width Depth Length Lenath 
See Note (1_) 

Can ideal Idmin. Min. Max. Ideal Ide ax.Ideal 

Dia. - aveon_ 	 Range - Ro- -- I ane 

t 1.17 	 3,1 2,38682 9,8 1129917797 	 3 18 
53.98 1.12 1.24 - 177 2.79 2.97 3.12 3:28 3.33 1.79 2.08 2.23 1.68 1,78 2.18 

172,.84 3.23 	 .,81.78
 

3.38 1.79 2.23 1.28 2.1863.50 1.12 1.17 1.29 2.79 3.02 3.18 	 1.981.24 	 2.95 1 .. 33 2,0812.84 	 3.23 1.3 1.93 2.9 1" 1.78 .1 
- 1,2____ 2.79 3.18 	 3.33 C- 2.29 

3D1 1.93 2 16 78 
68.26 1.12 .Jj1.17 1.29 2,95____3.02 3.23 3.38 1.83 2.13 -,9- 168 1. 218 

-9
1.3,2 2.95 *3.33 	 -,3 29 1876.2011.222,7-	 1.83 ,13 1.687620 1221.40 	 2.79 284 3.02 3.18 3 3.38 
1,8 	 3,33 1,93__1.7 

77.79 1.22 1.40 2.79 2.84 3.02 3.18 3 23 3.38 1.83 13 2.29 1.68 1.78 2.18
 
1.35 2.95 	 3.33 213. 1,9 

80.96 1.24 129 1.42 2.84 2.90 3.07 3.18 3.23 3.38 1.83 1,93 2.29 1.73 183 2.23
 
1,37 3,00 	 3-33 213 203
 

87.31 1.29 1,35 1.47 2.92 2.97 3.15 3.18 3 23 3.38 1.83 1.93 2.29 1.78 1,88 2.29 
2.08
-333 	 2.13
1.42 	 3.07


103.19 1.35 1.60 1.52 2.92 3.15 3.18 3.38 1.79 .96 2.29 1.78 2.29 
1.47 	 3.07 333 2.13 2.08 

-	 -1-8-810.9 14,9___ .7 	 3,23__ -,
135 

1,45 1.57 2.92 3.15 318 3 	338 1.79 2.29 1.78 2.29
 

3.07 	 3.33 2.13 2.081,52 	 11.52 - 3.0 3 3.23-	 38- 1 1.83 

23 3.23 2 2.3 	 1.78 22
106.36 1.57 1.63 1.75 3.00 3 	 3.18 3 38 1.83

1.70 3.15 -"" 3.33 	 212.08 

(1) CountersInk diaassons are based on standard chuck flange thickness of .125". 



TABLE LIX _ 

TOPF DOUBLE SEAM IDIMNSIONS7 FOR ROUNDiMETAL CANS 

Friuits, -Vegetables,- Poultry, 'and Meats 

Engilish Units -Inches 

w 

Ca 
Dia.• 

202 

208208___ 

211 

300__ 

301 

303 

307 

401 

_____0_0 

603 

•.u WidthDepth
Thickness Width-SNote 

delIeai.1da a i.Ideal max. 
lane Raenge 

.140l o12-5 

.044 .051 .109 0 117
.•._114 * 
4.112 

.046 ..051 110 " 119•044_ .049 •116 _ 

11 

04 .051 .110 112 .119 
1..046 :•116 " 

3050 055 110 112 •119
.O .053 * .116005 :112 
.048 .050 110 .119

.053 "_.116 

.051114 
.049 .054 .056 .112 - ,121054 .117 . 

.053 .058 .115 .11 124
.052 :.121 

05117 
.053 .0" .060 .115 - .124.058_____"__.121 " 

.057 .1175 .s 1 - .124 
.___121 

.064 - - 120 
.62 107 "69.118 .124 127 

Countersink Body Hook 
Length 

1) 
daMin. Ideal IMax. Min.1 Ideal maze, 

Rang ane 
074 

.123 . 131 070 
.129 . .082 
127 .4 

.125 .127 .133 .070 .082 .088.131". •0207 
2 076 

.125 1 133 .072 . 090 
___ .131 - -084 0078•076 

125 .127 .133 .072 . 090
" .131 .084

.127 .076_.070 

125 .133 .072 . 090
" .131 .084 

.127 .076 -
.125 131 .133 .072 .0" .090.127 2"0 .09. 

.125 .127 0133.07 0907 

127 .076: 
.125" 1 .133 .070__.31"__Ol .5 .072 "~ 

.127 .076.0.125 :131 .084 - 090 

.131__ 

. 127 2 .07. 092 
.125. 131 .133 o077.0 2 

Cover Hook 
Length 

Idealmin. Idal m ax. 

.0 86 

070088•066 .078 

.070 
.066 :078 

.070 

.0 07 8 06 
.070 

06 .0780.078 6 
.066 .0786.078 

072 -

.068 ON.00 .074 

.0 .090 

.074 0 
8.090-7 0 62.090M 

.074

.070 090 

.074..090 
.062 

. 

, 

(1) Countersink d ensions are based cn standard chuck flange thickness of .125". 



RECORDING TOP DOUBLE SEAM MEASUREMENTS
 

Plmest
 

Wrimkl Preere 
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Ater each.seam adjustment or maintenance work on a sealing machines
 

be sure to check the double seam 
 on .at least one'can before the machine is
 

placed back in operation. 'After checking cans during a scheduled seam measure

ment check and the seaming machine is found to be in need of adjustment,
 

:duplicate measurements of seam components should be recorded following the 

final adjustment. Record the duplicate measurements in a differCent color 

inkor lead'fom the original recording, Indicate under remarks when measure

mentis are recorded after an adjustment has been made on !a.sealing machine. 

In adjusting a seaming machine every effort must be made to form a 

In routine checking of seams, occasional seameamwithin:the ideal range. 

dimensions fallng outside of the ideal range but.ithin the minimin and 

-maximum range will be 'acceptable. The averageo:f .themeasurements should, 

however, falliwithin the ideal range. Therefore, seAm adjustments become 

necessary when the.aveage seam component.dimension on cans are outside of the ideal 

range or wheu any 'componentis beyond the minimum and maximum range. 

Washing Sealed Containers
 
: t is particlalyimportant.that itheiex~tertor !of.containers be,clman:
 
'Iti pa t cularly im o t h . 

and bright. Otherwise, the containers will present an unattractive appearance.
 
More important, however, the presence of food particles or other contaminants on
 

the outside of the containers, particularly cans, tends to induce corrosion', -For 

this reason, he sealed containers are washed at some stage in the operation. 

Ideally, was i ngshould take place both before and after processing. ioweve., 

,ithas been found iv t,. circumstancesthat it is sufficient to cleant t 

containers thoroughly prior. to. Processing.' 'Washinpg,,at this point avoids 

33Y,
 



cooker with undesirable materials 
contamination of the retort or pressure 

sealing.
accumulated on the outside of the containers during filling and 

It also prevents some of these materials from being baked on the cans 

and thereby
during processing and thus being carried to the cooling tanks 

contaminating the cooling water.
 

present

Washing containers of fruits and vegetables does not normallA, 

any great difficulty since traces of :syrup and brine 
are easilytiemoved. Much 

which meat,.
difficulty is encountered, however, in washing containers 

in 

as a canning m,'Wdium for 

more 

poultry and fish are packed.. The oil and broth used 

such products are sometimes quite difficult to remove from 
the outside of ,the 

containers,
 
For small operations, the containers be wiped .with a cloth-atr they
 

have been Isaed. A mild alkali or detergent should be used in cleaning! 

on the outside of 'the containr.containers especially when grease Is found: 

r 
A convenie t arrangement for washing consists of two locally fa icated 

narrow tanks of sheet metal, one containing water with detergent and the other 

The water should be maintained at ,a: temperature of
;with rinsingwater; 


'52 C"(125 F) for. greater efficiency In cleaning.and at-the sam time slowing
 

the rate of heat loss from the containers" contents. 

quickly as. possible in order
The washing operation should be performed as 

can does not cool below the,
that the average temperature ofthe p i the 

minimum: Initial temperature shown "in te'he .'Processing teipesature and time schedule 

f.or, a particular product. 

Marking and Codixg 

After the containers have been sealed and washed, they should be 
coded,or 

;arked to identify the product. Marking and coding should be done as rapidly 

delay in the process. The identification:, 
as possible so tl at there will be no 

-332 



of cont'ainers is desirable in comrcial canning plants so that the canner 

can check ,ack on his output and test the quality of the various lots. In 

.cooperativeplants w.-re more than one patron's products or more than one 

type food may be processed -imultaneousnl, coding is necessary In order to 

avoid confusion. In 	some planwa it is necessary to mark the lids before seal-

In such czses, care should be taken to avoid contaminationing the containers. 


can be used to mark and code the canned
.of the lid. Many different s'.stems 

.products. .The canning plant supervisor can establish his own system of coding. 

,The code must identify the product, the date of the canning and the lot in which 

.the container was procee/ed, "The code itself may consist of a series of letters 

numerals marked obn th~i end- of the. containers.Anid 

For small-scale operations, .markinS may.be done with easoft lead rpencil. 

remove the protective oilThe era'ser of the pencil can be- seito roughen or 

so that the can cover can be marked incoating on the surf ace of one of the eidu 

this, manner r The code may also be applied by means of a rubber stamp using an 

ink specially formulated to withstand: stewm during processing. If this is dones, 

care must be taken to be sure that the ink doen not-eontaminate the food. It 

is advisable!to avoid,.using phenolic b.,se inks. 

Large-scale qerations may mArk the can .vers by employing an embossing
 

:.operation. The embossing is performed by an embossing mechanism attached to
 

ihe can closing machine. Care must be exercised in adjusting the emboseng 

or enamelmechanism to avoid producing sharp imprints that my fracture the tin 


lining. Should the lining be damaged corrosion would be promoted which could
 

become a serious matter for canned acid products such as fruits.
 

,,PROCESSING
 

Processing or sterilising is one of the most important operations in canning.
 

Processing not only renders harmless those microorganisms likely to cause
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spoilage but also provides a product properly cooked, i.e., desirable 

texture, flavor and appearance. The processing should be sufficient to 

deactivate all the meophilic microotasnie@ but not to overcook the food. 

There are sany factors that influence the process: I/ the types of organisms 

to be destroyed; 2/ the rate of heat penetration to the slowest heating point.
 

-/ the Initial temperature of the food; 4/ the size end type of container used; 

j/ the temperuture at which the processing is carried out; 6/ the time or 

length of the process; 7/ and the pH of the product. Processing schedules 

and proceduren are determined by qualified food processing laboratories after 

developing corsiderable quantity of research data for each product in different 

types and sizess of containers. The canning plant processing operator mst 

follow the prescribed instructions very closely to obtain a safe ind attractive 

product. If tiny deviations from the recomended processing conditions are 

desired, a quLlified research laboratory connected with food canning industry 

should be consulted. Also, such a laboratory must be consulted if products 

are to be canned which are not Included in this manual. 

The processing operation involves exposing the container of food to lwt 

or boiling water or to saturated stea i under pressure for a prescribed length 

of time. In Seneral, the processing conditions depends on the type of food 

being canned. Fruit Juices are pasteurized at the temperature of boiling water 

or less. All other products can be divided into two classes; those which can 

be processed at 100 C (212 F), the tenperature of boiling water at sea level 

at atmospheric pressure and those which require a temperature in excess of 

100 C (212 F). Tao deviation Is based upon the degree of acidity of the food 

product. The acidity of various foods or food products, referred to as the 

pH factor, can be found in Figure I in this manual. 



The acid foods, those with pH values below4,6, include most fruits and 

certain vegetables. Ordinarily, these foods can be canned by heating then in 

sealed containers until a center temperature of 88 C (190 F) is reached in 

the container. Under these conditions microorganisms capable of causing 

spoilage of an acid product are desctivated. 

The other class of canned products consists of those foods with pH 

values higher than 4.6. This class includes low-acid vegetables, soups, 

meats and mat products, fish and poultry. These products require processing 

under pressure for adequate sterilization. Attempts to sterilize low-acid 

products at the atmospheric boiling point of water are not safe and must not 

be attempted. In processing low-acid, it is sometimes not practical to kill 

all the microorganisms, such as heat resistant thermophiles, as a long process 

time would change the product so that it would not be salable. However, the
 

processiug must be sufficient to destroy all mesophilic organisms that grow
 

at teperatures less than 38 C (100 F). 

-!

At one time, acidified brines were added to low-acid foods to lower the 

pH value to a level that would permit processing at atmospheric pressure.-

This practice is not recomended except under guidance of a qualified research' 

laboratory connected with the food canning industry. 

Heat Penetration 

For proper processing of canned goods, the slowest heating point of 

the contents in the container mast reach a teperature sufficient to kill the 

spoilage organisms. Processing tmpesratures and times are based in part on the 

rate at this heat is transferred to the slowest heating point. As mentioned 
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earlier in this Imanual ot'page . heat is transferred in containers by 

combination of tha two'. The rate of beat 
convection, conduction or'& 

on the type of product, the viscosity of the canning
'transfer depends 

the size and type of containerpacked,medium, the method by which it is 

and the processing temperature. 

Proper heat transfer depends upon two important 
factors --

Temperature must.:: 
temperature and time, which must be carefully controlled. 

In specifying processing temperature it be controlled within t 0.5 C (1 F). 

is essential chat the time also be indicated. 
This is important because 

bacterial spore destruction at 121 C 
(250 F) is approximately 100 times faster 

than at 100 C (212 F). It is worth noting that an error in either time or 

temperature in a short, high temperature process will have a much greater,,... 

effect on the total sterilizing value of the process 
than a like error in a,
 

longer process at a lower temperature.
 

Several factors tend to reduce the rate of heat 
penetration for*,(
 

a given process. Over blanching and overfilling of containers 
may retard the
 

heat penetration and therefore may result in 
underprocessing. Overrtipe fruit
 

sometimes softens and forms a compact mass in 
the container and retards heat
 

pene tration.
 

Stacking Containers in Cooker Crates or Baskets
 

Research tests have shown that crates or baskets 
constructed from the
 

use of expanded metal, strap iron or heavy 
gauge wire are excellent for holding
 

metal containers and glass jars because these 
types of materials pe-mit the free
 

In the use of steam for processing,
flow of steam or water among the containers. 


the the'air trapped iong the containers. The use of
 
flow' of' steam sweeps out 
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perforated crates are often found to be unsatisfactory because frequently
 

containers may be placed directly over the perforations thus blocking or
 

interfering with circulation. To minimize the interference of the circulation of
 

stem the perforations in a crate should be at least 25.4 e (1 in.) in diamter
 

on 37.5 - (1 in.) centers.
 

Containers should be stacked in the crates or baskets in
 

.such a manner as to permit the free circulation of the-heating medium. 
In 

Vertical retorts, containers are usually stacked several layers deep. Under 

sutich, conditions the containers should be staggered so that they do not rest 

directly over one another. 
While the jumble method of loading retort crates is: 

most desirable for most products except products which are stratified such s rspinach 

and asparagus, it can cause considerable denting in metal containers larger than 

No.:2 (307x 409). The jumble method of stacking also reduces the retort ca-pacity 

by 20 percent. In retorts having uore than one crate or basket the containcrs 

Sshould not be stacked in a manner that they would projct above the rim of the 

Icrates or baskets. -Containers projecting above the rins would interfere with
 

rthe, circulation of the steam and the containers in the lower crate could'be
 

severely damaged by weight of the top crate resting upon them.
 

Rough handling of the containers during stacking in the baskets 

:must be avoided to prevent considerable spoilage due to weakened seam caused by 

''the rough handling. Care must be exercised in handling baskets so that they are 

..
not dropped or allowed to crash into one another or that cans are not haphazardly 

dropped or pushed into the "crate-in,filing it. 
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Dividers of the type shown in . 

Figure 105 are recommended between
 

layers of glass jars and between
 

different lots of metal containers. In
 

sat be renmbered
selecting dividers, it 


that they must be of the type that will 

not interfere with the circulation of
 

expandedsteam. Heavy gauge wire or 

metal dividers are satisfactory, but
 

sheet metal, cloth and sacks shouli U 
these types willnever be used as 

restrict the circulation of the heat- Pigure 105 Retort Crate Divider 

(Courtesy of Dixie Canner Equipment 
ins medium,. Compa 

PROCESSING AT AMOSPHERIC 'PRESSUSE 

Acid prodicte are usually processed at atmospheric pressure 
of 

C (212 F) at sea level. It must be remembered that the 
a temperature of 100 


atmospheric process is lowered by approximately 1.1 C (2 F
 
temperature of an 


for every 330 meters (1,100 ft.) of elevation. The lowering of processing
 

*level necessitates increasing the
 temperatures at various altitudes above sea 


elevation.
processing time by 10 percent for each 330 meters (1,100 ft.) in 

A processing tim of 40 minutes for an acid product at 100 C (212 F) will
 

48 minutes if a canning plant is located in an area
need to be ircreased to 

that is 630 meters (2,100 ft.) above sea level. 

that can be used for atmospheric process-There are two methods 

ing: 1/ boiling water and ;/ steam. Boiling water is used by those 



canning plants that do not have a source of stem. Water is brought to boiL-

Iug and maintained in a relatively large vessel over an external source of 

heat such as a gas or electric surface unit. Boillng water is also used In
 

large canning plants which use steam to heat the water. Steam may be. used by 

those plants having a source of steam to process in a steam atmospheric cooker.
 

PROCESSING IN ATMOSPHERIC PRESSURE WITH BOILING WATER - ACID FOODS 

A boiling water bath can be very successfully used to process
 

acid foods because the temperature" 100 C (212 F) is sufficient to kill all 

non-spore forming microorganisms contained in such foods and the acidity pre

vents the development and growth of heat resistant microorganisms. The time
 

required to process acid foods in the boiling water bath differs with the 

product, type and size of container, and altitude.
 

Any type of boiling water bath may be used to process acid:
 

foods-.provided it is operated properly. The water in the bath ust be kept at 

a level -that is at least 63.5 - (24 in.) above the tops of containers of
 

food. Open retorts and open process cookers, similar in size to the retorts,
 

are used-in canning plants with a steam source to heat the water. Regardless 

of the type :of vessel used the containers must not rest on the bottom of the 

vessel. If the vessel does not have a basket that will prevent the containers
 

from resting on the bottom, a perforated false bottom should be placed in the
 

bottom of the vessel. The water must be boiling before containers are placed
 

,in the bath, it must be brought back to boiling before the timing of the process
 

is begun. It is important that the water be boiling vigorously and not simmer

ing or just rolling throughout the processing time. Rolling is a false boiling
 

and will occur at a tmperature considerably below the boiling point. Food
 



processed in'water at the temperature of a slow roll may be seriously un

derprocessed. Upon completion of the processing cycle the containers must 

.be cooled immediately eithq$Twith cold, potable water or in air. If the 

cooling water is not potable, it must be chlorinated. 

PROCESSING IN ATMOSPHERIC PRESSURE WITH STEAM -. ACID FOODS
 

Atmospheric cookers,.utilizing steam at atmospheric pressure, 

are more efficient and require less time than a boiling water bath. A steam 

atmospheric cooker requires only a few seconds to reach processing temperature 

while 'considerable more time is required to bring the large volume of water in 

a'boiLing water bath to boiling point, processing temperature. 

The steam atmospheric cooker consists of a base, an insert rack 

and crate, and a cover, Figure 34 The containers to be processed are placed 

.ina crate, ;and the crate is placed on the; insert rack which:Is placed in the 

base and the cover is lowered over' the crate in such a manner that, the bottom 

of the.cover is sealed by the water. To form the water' seal, the covers 

-should extend from 3.8 to 5.1 cm (1 to 2 in.) 'below the surface of the 

water. Steam at atmospheric pressure is then admitted into the cover through 

a hose, specially manufactured for'steam, and the temperature is allowed to

..rise .to the required value. The temperature is-measured by amercury-in-glass 

thermometer in the'side pocket of the cover. .The steam enters at the top 'of, 

the cover, forcing the air downward and out through the water seal. The steam 

in the cooker during processing is actually about 0.345 kilopascals (0.05 lbs.
 

per sq. in.) above atmospheric pressure. After the processing time has elapsed,
 

the steam is turned off, and almost immediately the cooker can be unloaded and
 

containers cooled with potable cold water or air. If the water is not potable,
 

it must be chlorinated.
 

PROCESSING UNDER SATURATED STEAM PRESSURE -LOW ACID FOODS
 

All low-acid food products require proctssing at high temperatures,
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generally 116 C (240 F) or higher, in order to destroy the spoilage micro

organisms associated with these foods within :treasonable length of time. 

The most practical means at this time for obtaining a temperature of 116 C 

(240 F) is by the use of steam under pressure. The steam may be produced 

either in closed vessels in which .water has been placed and heat applied 

externally or in boilers and piped into .a closed vessel. 

The temperature of steam is directly related to its pressure. 

By regul.3ting the pressure of the steam ita temperature is easily regulated, 

However9 as with boiling water, tile temperature of steam changes with changes 

in elevation. At sea level, steam at 71.0 kilopascals (10.3 psig) pressure 

has a temperature of 115.6 C (240 F), and at 104.1 kilopascals (15.1 psig) 

it..has .a temperature of 121.1 C (250 F). At altitudes higherthan sea levels 

i s necessry to increase the.pressure.approximately.3.447 kilopascals (0.50i 

psig) for-.each.305meters (1,00 ft.) in elevation to attain-the required 

temperature for 'the process .,CPressures corresponding to.-changes in altitude 

,may be found in Table JI .of the ap'pendix in this-manual..:. While steam pres

sure is; directly ir:elat d:to_.the temperature of steam, it is not recommended to 

,u:"se pressure'as an indication of temperature 'inside of a retort because of two 

:.:reasons: .1/pressure gauges are not reliable, .2/, errors: are likely to..occur 

,in compensating forchanges in.elevations Inside temperature of retorts 

,should be measured only with an accurate mercur-in-glass thermometer. 

If the temperature drops during a process, the process must be 

modified. For every 0.5 C (1.0 F) the temperature is subnormal, two minutes 

must be added to the specified processing time. However, if the drop is
 

greater than 2.8 C (5.0 F) below that specified, or if the temperature is
 

subnormal for more than 5 minutes, the process must be begun again by 
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bringing the temperature back to. the specified processing temperature and 

then begin the timing of the process for the full length of time specified in 

processing schedule. 

Only pure steam free from air should be employed for process

ing because heat transfer from an air-steam mixture is much less than that 

from pure saturated steam. The process instructions contained in this
 

manual are based on an atmosphere of pure saturated steam. If air is present 

in the retort, containers could be encased in a thin film of air and thus
 

become partially insulated preventing steam and conducted heat from reach

ing the cont,.iners. Air in the retort also results in slower heating because 

it ls a much less efficient heating medium than stem. IT IS NECESSARY, TIlER!-

FORE, TO FOLLOW THE PROCEDURES AS OUTLINED IN THIS MANUAL UNDER PRESSURE COOKER 

AND RETORT OPERATION IN ORDER TO REMOVE ALL AIR FROM THE COOKERS BEFORE START

1mG TO TIME THE PROCESS. 

Scheduled processes and venting procedures to be used for each 

Product and container size being packed must: abeeitherpoated in a conspicuious . 

place near the processing equipment or shall be mide readily available to 

'the pressure cooker or retort operator. 

A daily process record must be kept for each retort by'the
 

pressure cooker or retart operator. Figure 106-is an example of a record sheet
 

that has been found to be adequate for most small canning plants. The datu in 

each column should be entered at the time specified. Temperature charts from 

the recording therwmeters and the daily process record sheets should be filed 

together for future reference after being carefully examined for any deviations 

from recomended processes and procedures. If any deviations are found, they
 

should be brought t the attention of the pressure cooker or retort operator.
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The retrt or pressure cooker operator should have the 

Initial tertture Of the contents of the Containers to be processed 

to insure that the temperature of the product
determined with buff Icient frequency 

initial temperature specified in the process schedule.
 Is no lover than the inima 

or other containers of unprocessed food must be
All retort baskets 

n some manner so that the retort or preasure cooker operator
clearly identified 

can easily detect whether or not the containers of food have 
been retorted. 

Timing devices used in recording thermal procersing time 
information 

must be accurate to the extent needed to insure that the 
processing time specified 

A 30 to 35 cm (12 to 14 in. )diameter
in the process schedule is achieved. 

time piece'is recommended to be placed in' theprocess
accurate: and depmdable wall 

ing area where it can be easily seen by the retort or pressure 
cooker operator.
 

Pocket or wrist watches are not recommended timing devices.
 

1/ "come-uptime or
Processing is divided into three stages: 

tims required to vent the air from the cooker and raise the temperature 
of the 

' 
retort or pressure cooker and the contents to the processing,temperature 

/ 

holding time or time the cooker is maintained at the processing 
temperature,.and
 

./ cooling time. The come-up time should be as short as possible, but long enough 

to remove all air from the cooker. The temperature and pressure inside the cookers 

should be checked to see that they correspond to normal values for pure steam.
 

Correspondence between the gauges is in general a reliable indication that all
 

air has been removed.
 

PROCESSING IN PRESSURE COOKERS
 

Pressure cookers with thermometers are used in small canning plants
 

in which the production is not sufficient to support a steam generating unit.
 

trained pressure cooker operator who has a thorough knowledge and
Only a well 



understanding of the various phases of pressure cooker operation should operate 

pressure cookers in a canning plant.. The operator should not have other. 

responsibilities that would prevent the operator from full attention to
 

this most important operation during thermal processing periods. The pressure
 

cooker operator should observe the following 
steps in their proper sequence: I
 

Loading the Pressure Cooker
 

1. Place enough water in the cooker, to cover. the.bottom to+a depth,. 

ranging from 5 to 7.5 c. (2,to 3 in.) 
2. Arrange the sealed contairs in the cooker.'basket'so thathe 

atem can circulate around them.' 

3. Place the basket of 'containers in: the cooker. 

4. +Place the cover on the cooker and fasten it securely so that. no.. 

steam will escape except, through the petc'ck or weighted, gauge 

opening. 

uomig-up-Time - (Venting) 
1. Open petcock or weighted gauge,opening. 

2. Place cooker on heating unit and turn on: the source ofheat to 

generate steam.
 

3. Allow steam to.flow vigorously from the'petcock'or gauge opening:,+ 

lforat leAst ten minutes to insure all air has been removed from 

the cooker. Record the time and temperature during venting. 

Close petcock or place weighted gauge on the gauge opening.'..
 

Record the time.
 

to'rise to scheduled processing:i5. Allow tsiperature inside oftcooker 

temperature.
 

:.iHoldina Time - Processins Time
 

1. Start timing the process. Record the time and temperature.
 

2. Adjust the source of heat to maintain processing temperature with
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in + 0.5 C (1 F).
 

3. 	At the end of the processing time remove the cooker from the
 

source of heat. Record the time.
 

,Cooling 

la. If the containers are metal and are smaller than No. 2 1/2 (401 

x 411), open the petcock immediately to allow the pressure to 

drop to zero (0). If the containers are No. 2 1/2 and larger. 

the pr-3sure should be allowed to drop to. zero (0) before opening 

the petcock to ,.,rmit the internal pressure in the':containers to 

fall to a level that would not cause distortion of the containers. 

lb. If the containers are glass, allow the pressure to drop to zero 

.(0) before, opening. the, petcock. A sudden drop.%of pressure in the 

retort would cause the npressureinternal inthe jars %topush'the 

',liquid in the-jars out .hrouh thejar opening and'the closure 

.possibly prevencing.the closures from forming a proper.,seal -as 

.wellas.resulting"i a significant loss of canning medium.. " 

.2,.,Only after the pressure has dropped to zero (0) remove 'the c'ooker 

coe arflj holding the coverr-in d manner that will deflect...:cover.. carefullyth,.-

'the steam vapors away fromthe operators'
8face,t hands and :body. 

3.* Remove-containers, from the cooker,. Metal containers should be, 

either placed in cold, potable water.bath or under a cold, potable water 

:spray for rapid cooling to.'38C"(100 F)'. Care must be exercised-in
 

cooling glass jars..with water because they are..susceptible toL thermal,
 

shock,.'causing breakage. In coolingwith water,-place th'e jars
 

under very, very fine spray mist. After the removal of the
 

initial heat the'quantity of cold water may be increased gradually
 

to allow rapid cooling to 38 C (100 'F). The shorter the cooling.
 

period, the better the quality of the canned product. If the
 

water used in cooling is not potable, it must be chlorinated.
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HIGH 
/--STEAM 

PRESSURE GAUGE PRESSURE 

TEMPERATURE WATER
 
RECORDER COOLING
 

SAFETY SPRAY 1 r "
 
RELIEFBLER
 

VALVE
 

STEAM 

VENT AND. PRESSUREGUG 
OVERFLOW "ERCURCHECK VALE

SWPRESSUR REGULATOR 

--- EING
RE A 

STEM __- DRAIN VALVE 

SPREADER 

Vertical Still Retort Installation for Cooling in Air or withrigure 107, 
Under Spray, in Retort UnderWater In Retort, Canal, Tank or 

Pressure w.th Compreas Air and Water, or In Retort Under Pre

@sure with Steam and Water*
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PROCESSING IN UIOSTS 

For a successful process that will insure a properly sterilized canned 

installed properly, and operated byproduct an adequately equipped retort, 

of the various phasesa well-trained operator with a thorough knowidege 

of retort operation are ff vital Importance. Figure 107 shows a suggested 

method for isotalliu8 an adequately equipped vertical still retort that will make 

several alternate methods of cooling containerspossable for the operator to use 

of nrocessed food following processing. The suggested installation will 

also permit the retort to be used as an atmospheric cooker. 

Should a we.1 trained retort operator fail to usi his knowledge due to 

indifference or be burdened with too many other responsibilities, he should 

either be removed from the job or hiii activities be reduced so he can give the 

operation the attention it requires. A careful analysis should be W.de of the 

retort operation frequently and indicate what adjustments should be made to 

improve efficiency. Besides specified instructions for each type of operation,
 

the more important steps or phases require detailed discussion. These steps 

should be studied carefully to in

sure complete understanding as to 

just what is 

stop and why 

accomplished by each 

the step is Important. .w;Z 
LoadIua the Rtort- Figure 108 

1. The retort crates of canned 

food should be examined care

fully by the retort operator to 

see that stacking of the con

tainers, dividers, sides and
 

bottoms of crates will not 

obstruct the flow of steam 

Figure 108. Proper Loading of Retort Crate 



through the cans. 

2. Record on the Daily Pro

cessing &cord the products 

code, temperature chart mmbers 

retort numbers size of con- R SSUE 
IMMARE 

tainers, number of containers, E--iliz 

scheduled processs and actual L01I 
$SUNK 

initial temperature. See VETAM 'm 

Figu:e 106. r t SiNM ' 

3. Lower the retort crate or -WATER 

crates into the retort., See DRAINVALVE 

Figure 109. 

ite 0. Lowering a Crate of Canned
 
Food into Retort. 

Preparing the Retort for
 

Steam-On. FLure 110.
 

1. Lower!and secure the top 
HOG" I-STEM of retort. 

2. Close capl.et ly compressed 

--E ' -air valve 1, top steam inlet 

THEM600OMETE valve 12, water inlet valves 2, 

my-pass 3, and 4, and bleeder valve 8. 

2 -- WaT 3. Open drain valore 5, bleeder 

OVERFLOWVEMo TNO_ " -9 

044101 VALVE valves 6 and 7, bottom steam 

inlet valve 11 and vent/over

flow valve 9. 

Figure 110. Preparing Retort for Stasm-On.
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COml-Up-Time (VentinAL). 

1. Open steam supply line \houco 

valve 13 and record the time -
OK[jLOW ITWP tl ,
TER 

it was opened. 1 lN 

2. Close drain valve 5 after
 
WTER 

If,the accumulated steam con
--. R.... VALV 

densate has drained from the
 

retort. 

Figure.U11 Come-Up-Time (Venting) 

-.3.If necessary open and 

PRESSURE adjust stea-by-pass valve 

, 1. tO increase the flow of
 

77 MISTCM ** steam into the retort to obtain
 

OVERFLO - MOWETEN maintain scheduled venting
jAnd 
eS -PASS 

temperature during the venting 

K phase of the come-up-tims. 

Omal~iV~LVC4. Record venting temperature. 

Bringin Retort uy To Processing 

Teerature. Figure 112. 
Figure 112. 
 Bring Retort up to :Proceasing 
 1. At the end of the scheduled
 

Temperature.
 
venting time close vent/overflow
 

valve 9.
 

2. Immediately start closing steam-by-pass valve 10 slowly. Start closing steam-by

pass valve 10 immediately and slowly after closing vent/overflow valve 9 is essential
 

to prevent excessive buildup of steam pressure within the retort. It is
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essential to close the stean-by-pass valve 10 slowly to avoid a sudden drop,
 

in pressure within the retort.
 

3. Record the time vent/overflow valve was closed.
 

Holding or Processins Time
 
1. Record the time that the scheduled processing temperature on the tercury-in

glass thermometer was reached and start timing the process... 

2. Check to see that steam is flowing through bleeders 6 and" 7 

3. Check the temperatures indicated on the:mercury thermometer and 
the re-. 

cording thermometer chart. The National Canners Association advises that it 

is not serious if the recording therometer chart indicates a temperature a 

degree. or two lover than the mercury thermometer, but it must'never be.higher. 

4.,' Record the processing temperature andany deviation from the ischeduled 

temperature. Should there be a deviation, the process must be modified accord

ing to the procedures outlined in the third paragraph under tressure Processing 

-(Low-Acid Products with pH above 4 )..
 

COOLING 

Cooling is a,very mportant and critical,phase of thermal.,procesing ina 

still' retort. When this operation-is properly carried out, the ,qual y and 

safety of the canned product should be Just as good at the end of the phase 

as -it,was in the beginning. Both the safety and.quality of:i canned product
 

can be subjected to questioning if proper care is not exercised. The coeling
 

water should have a temperature no higher than 21 C (70 F) and be free.from
 

any contaminants such as *V6lage microorganisms, toxic substances, etc.
 

Procedures for cooling each size and type of container must be followed closely in
 

the proper sequence or serious damage may result to both the canned food and
 

equipment.
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Coolinx No. 2 (307 x 409) Size Mtal Containers or Smaller:'
 

Cooling in Air or Water in Canals
 

'hmoo4Tank or Under 	Spray. See Ffpgure 113. 


VAL 
1. Close steam supply line v#;lve TRATURE .......
 

13at the end of the scheduled : DoUC

processing time. k PNISSUA•
 

VENTA110 g
2,. Open vent/overflow valve 9 -
 OVERFLOW' " 	 - ii' - -BY-PASS" :M-E1g-4-m--"s
3. Open drain valve 5. 


4. After retort pressure has,,.... 
.." RAIN VALVE 

dropped to zero (0) open retort
 

top
 

5. Remove the crates of 

-ColninRtr
-Fiue13
processed food from the retort 


and cool rapidly under cold waterspray, in tank of cold rinning water or in 

air until the temperature of the containers 'contents is lowered to 38 C,(100 F).O 

.Cooling Metal Conta-Iners Larfer than No. 2 (307 x409) and Glass Jars. 

Cooling Large 	Metal Containers
 

PALSSUEIK 
/ IAW AAU• IUU-/ 	 ; c: 

IE.1 UR 	 I.ude Fig A11 esuean.atr 
REDUCED 1. 0Close bleeder valves 6 and 7. 

STEAM 

Vi: 	 42. Open and adjust compressed air
IIT(AMO:CTAND, 
inlet valve I so that the retort 

2 - 'pressure may be maintoined at 13.8 

:kpag (2psig) above processing, 
CAIN VA4.V(DR--

pressure.
 

Figure' 114.: 	Cooling Largel Metal Containers 

Under Air Pressure and ,Watei . 
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3, Close stem supply line valve 13. 

4.' Open water inlet valve 2 gradually vide open to admi water into bottom. of 

reto-t while holding elevated pressure In retort constaat by adjusting compressed 

air valve'1.
 

5.- Open petcock 8 after retort is about half-full of .water while holding elevated 

pressure constant in the retort. 

flow.from -.

watch for, a sudden build-up in pressure.L 

7.' Close compressed air valve 1. 

8.M'aintAin constant pressure by adjutn the flo of waer iito hrtr 

with vent/overflow valve 9 'unt il the containers cool, sufficiently "to reduce the• 

internal pressure in the containers below 34'.5 kpag (5 psig). 

6. When' the water level in the retort rises h eogh t',o bleeder 8', 

9. Continue: cooling with water until the temperature of contents in' the.,containers 

is reduced to 38 C (10.0 F) with vent/overf low valve 9 wide open or removelthe 

containeirs after the internal pressure. has been reduced below 34.5:kpag (5 psig) 

and continue to cool either with water in canal,, .tank or under spray or.in air. 

10. Close water inlet valve 2. 

11,. Open drain valve 5. 

12. After retortpressure has been riduced:-to" zero;(0). open. retort and: 

remove, the crate ~of ,processeid ,.containers o.f -,food -for fur ther .cooiling' and,: drying 
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Cooling Glass Jars Under
 

Air Pressure and Water, Figture 115p
 

1. Close bleeder valves 6 	 STEM'
/PRESSURE 

and 7 	 t R ER- - --- - -

2. Open and adjust compress-	 3 .. 
STEAM\REDOUCED

ed air valve 1 so that the VENTANMD
 

retort pressure may be main

tained at 13.5 kpag (2 psig)
 

above processing pressure, 
 -
DRAINVLE 

3. Close steam supply line

valve 13..., 

4. Open water spray inlet 
Figure .115.,,,Cooling Glass Jars Under'Air.
 

valve 3 while maintaining Pressure and Water,
 

,retort pressure 13.8' kpag (2 psig above:processing pressure by adjusting 

.compressedair valve 1. 

-5. 	 After retor t, temperature,has been :'reduced . to 100 C (212-F), open water- spray.

val.ve 4. 

6.- Continue to cool under pressure :tor "at'leas't"ten minutes or longer, depending 

.upon',the teeaueo cosoling water, after the retort temperature Is reduced 

to, 77, C.-(170 F). .By that time .the -internal pressure, In the, glass, Jars should be ' 
low. enough, to prevent the jrs -liquid contensfobegfrcduthete 

retort pressure is reduced to zero (0).
 

7. Close compressed air valve 1. 

8. Close water spray inlet valves 3 and 4. 

9. Open vent/overflow falve 9 and drain valve 5. 

10. After retort pressure has dropped to zero (0). open retort lid and reimovi 

the crate of processed Jars of food. 
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1. Place jars of food under a very fime mist of water for feat cooling or in 

an open air area for further cooling to 38 C (100 7). 

Cooling in Retort Under Steam Pressure and Water (This method may be 

applicable to both metal and glass containers when properly performed.) Sea 

Figure 116. 

In cooling under steam pressure and water, stern is admitted In at the 

top of the retort to increase the retort pressure 13.8 kilopaucals (2pasig) 

above the processing pressure. Steam is prevented from condensing when cold 

water is added by admitting the cooling water in at the bottom of the retort 

under, a layer of hot water.. 'The layer of-, hot water is, formed by heating the" 

water with steam as-it enters the retort. Particular care must be. exercised 

in "this operation while cooling glass contalners to avoi'd letting cold.water, 

into' the, retortfasterthan it can be heated by steam. Should the cold water 

come ctwtleorincontat wit th ht glass jas -thermoshock will result, causing the_: 

glas's containers Ito break. 

1. Close'Bleeder alves 6 and- 7.

;2. Open top steam inlet valve 12. 

3. 'Graua.lly.oen steam valve 14. - t 

to raise .and maintain retort pres

.sire 1.81kilopascals (2 paig) 'STU 

,above processing pressure through
- . [NT we 

out the cooling phase. 

4. Open by-pass valve 10 to heat, to 

the water as it enters the retort. 

Figure 116. Cooling Large Metal Containers 
and Glass Jars Under Steam Presure 
and Water 



S., Open slowly water inlet valve 2. Caution. Do not permit water to enter
 

retort at a rate faster than it can be heated to 100 C (212 F) when cooling
 

gleas containers. Continue to heat the water with steam until the retort
 

is about one-fourth full of hot water - 100 C (212 F).
 

Cooling letal Containers Under Steam Pressure and Water, Figure 116.
 

6a. Close bottom steam inlet valve 11.
 

7a. Increase the opening of water inlet valve 2 to allow cooling water.to
 

enter at a faster rate while maintaining retort pressure 13.8 kilopascals,:
 

(2,psig) above processing pressure by adjusting top steam inlet.,valve 12.
 

Coolina Class Jars Under Steam Pressure and Water, Figure 115.
 

.6b. Reduce the flow of steam gradually through steam by-pass valve'1 

to temper the cooling water as it enters the retort. 

7b. Increase the flow of cooling water gradually by opening water ifulet valve 2. 

8. Gradually close top steas inlet valve 12 as :the presure inside retort
 

builds up by the inward flow of the cooling water. Do not allow the retort
 

pressure to exceed 13.8 kilopascals (2 psig) above the processing pressure,
 

9. Vhen the retort pressure begins to exceed 13.8 kilopascals (2 psig) above

the processing pressure gradually open vent/overflow valve 9 to ,maintain constant 

pressure., 

110. 	 'Continue to cool under pressure until 6he temperature of the, containers' 

contents is reduced to 93C (200 F). 

11. Close water inlet valve 2:. 

,,126. Open drain valve 5. 

'13. After retort pressure has dropped to zero,(0) ,open retortitop und remove) 

,the crates of processed containers of food.
 

14. 	 Continue cooling the containers of food with a cold water spray or in air
 

until the temperature of the contents falls to.38 C (100 Fl.,
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STORAG
 

It is frequently necessary for the canning plant to store canned goods 

because of the heavy production schedule during the normal canning season. 

For this reason, properly designed watrehouse facilities must be available. 

The colition of storage# particularly the storage temperature, have a 

pronounced effect upon the quality of the canned material. 

As the teperature rises, the flavor, color, nutritional value and texturp 

ofthe canned products deteriorates beciuse "of the continuation of chemical. 

reactions. The ctmical reactions between chemical compounds. which make up 

the foods, are accelerated as the temperitture rises.. Inaddition, as the 

temperature rises, the vacuum within the ,ontainers decreases, and hydrogen 

springers and swells may be produced. Fitially'ithethermophylic,. heat, 

resistant, microorganisms, not destroyed diring processing, may start develop
ing.Whenstorage temerature exceeds 40.5 C !(105 F). Because of these actions, 

the temperature of the storage must be careEully controlled. Canned foods 

should be stored in a cool place having a t.mperature ranging between 10 and 

20 C (50,iand 68 1) in order to prevent deteiioration and,spoilage.... 
s s p stoves and boiler's should be located in the canning, 

heatl ;to the storage .or'ware

house areas. 
SThe humi.dity in th~ storage or arehou~area must be keptf as low as possible 

plant so: that :timy wilI:.not_ in n way contrit 0,t 

to prevent rusting of containers and to-prev nt the growth of mold. Rusting can be 

prevented by keeping the humidity low and prmventing frequent xad wide variations
 

in temperature fluctuations. If the air temperature in a warehouse is allowed to 

fluctuate widely, cans that are colder than -the surrounding watrmp moist atmosphere 

will becoms coated with condensed water drop).ets creating conditions for rusting, 



which could gradually corrode through the metal centainers See Figure 2 in 

level, they should
Appendix. Should containers of food be stored under ground 

,notbe placed directly on the floor but a few centiumters (inches) above it 

to permit circulation of air under the containers. Freezing does not normally 

texture,
affect the wholesomeness of the canned products, but it does injure the 

appearance and the flavor of some foods.
 

Foods that have been canned in glass should be stored where they are 

protected from light. Light causes some foods to lose quality, particularly 

loss of flavor and color. 

Canned foods should be stored systeatically to conserve space and.,to 

the blocks bfpermit ready identification and location. In large warehouses, 

canned goods should be easily available for inspection because the easeof
.: / 

important bearing on the reduction of loss from spoilagebecauseaccess has an 

canned goods in storage should be inspected at frequent intervals. IJnapection6s 

are made to detect springers, 
bulging of the ends of cans, 

rusting and broken
 

seals. ,Containers with broken seals which allow the contents to spill out are 

likely to ruin other containers on which the contents are spilled. 

remain satisfactory for'.,':Properly canned and stnred canned food should 

longer storage-life thanrelatively long periods of tine. Low acid foods have a 

acid foods. However, the canning plant should not attept to hold the goods in'. 

storage for long periods of tine - in excess of two years. Long time storage of 

goods also represents unproductive capital. 

TESTING AND WXAMINATI(N OF TIE FINISHED PACK 

' 
control should take place throughout the foodCareful monitoring by quality 

.

preparation and processing. However, to determine whether the'finished)pack
 



meets the quality standards of management and whether or not there is a tendency
 

for spoilage to occur or the shelf-life to become shortened due to any one or a 

number of factors further testing is necessary. The testing should be thorough 

and 	systematic. Samples should be drawn at random from each lot before storing.
 

If a sample is found to be faulty# the particular lot and possibly even the 

reEort load from which the faulty container or produL was obtained should be 

examined. The code or marking adopted by the canning plant along with the ware

housing records should make it possible to locate the questionable lot of. 

containers in the warehouse relatively easy and quickly. 

PHYSICAL AND CHEhI(XL EXAMIRATIO% 
The physical and chemical examination should :provide information on the 

following:
 

1. 	 Mechanical,soundness of the. container. 

Special attention should be given to the ends and body' of the 

container.. Dents in metal. containers and cracks and chips in glass 

containers should be noted. The condition of the label if present 

should also be noted. The container should be tested for leaks, and 

the sealo and seams inspected carefully to.see that they meet 

specifications set by management. 

2. 	Vacuum within the container.
 

In taking vacuum of a container its lid is punctured with a 

vacuum gauge which will give the vacuum in millimeters (inches) of 

mercury. Care should be exercised to puncture the lid close to the 

edge of the container rather than the center to avoid deformation of 

the lid by the pressure required to penetrate it. Do not sake vacuum 

tests on severely dented cane which will be lower than readings on 



normal cans. Vacuum test should be made only on those containerf whose,
 

contents are 20 C (68 F) t2.75 C (5 F) because a warm can will have:6:a,
 

lower vacuum and a cold can will have a higher vacuum than they would
 

have at 20 C (68 F) room temperature. For most food, it is recommended
 

to have vacuums between 250.4 and 500.8 millimeters (10 and+20 inches)
 

of mercury (Hg). However# for some foods it dis
desirabie tO have 660.4 

millimeters (26 inches) Hg.
 

3. Headapace
 

The gross headspace and net headspace should be determined., The'. 

gross headepace may be obtained by measuring .the vertical distance, 

with a measuring rod in the center of an openedcontainer from the 

bottom side of a small square'bar lying across the: top of the container 

to the surface of the container cntentg. The measurements are 

usually made in 0.001 mm or1/32 oU an inch. 'Should any solid portion 

extend above the liquid it must,be held down with a depress"or while 

the measurement is being taken. The-net-!.headspaceof 'ametal: container 

with •.double seam say be' etitifed; by"subtracting, from the gross 

beadspace measurement 4-.75 - (6/32 in.), -which is the-average width 

or length of a double seam. 'The net headspace of,a containerrwithout .. 

a double seam, such as a 81assjar,.ise:the.,same as :the gross headspace 

4. Fill of Container
 

'Auniform fill of container is important In comuerclal packs. L,ery.y
 

effort should be made to obtain a unifo m fill during the filling opera

tion, however, it-is important to cherk each lot to determine+ifthe:
 

*3, 
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desired fill has been obtained before shipping the pack into retail
 

markets. A properly filled container is one that is filled to not
 

less than 90Z of its total capacity, which is considered the standard
 

fill of contaiuer. A filled container that meets the standard of fill 

of container will have a headspace not greater than 10% of its 

capacity. The percent fill may be computed by two methods: 

Cans~' 
/ Percent-Fill 100.- (Net Headepace),X C , 

where C -. Percent Can Capacityper 0.031 m. (1/32 in.) 

Readipace 

The percent can capacity:per 0.031 mm. (1/32 in.) 

headspace is obtained from a prepared table. 

/ of Can - 10Percent Fill -Inside'Heiht Net Headspace,_ 
Inside Height of Can 

The inside height of a can is obtained by subtracting 

0.375,zi. ,(12/32 in.)- from total height of. the can-, 

_(0375 mm. (12/32 in.) is. the average total width or 

.height of both the".top and bottom double: seams.;) Dents, 

• distorted ends and,panels in a can will cause, the- above 

calculated percent fill to be inaccurate because the 

calculations are based on a can of uniform cross section 

area throughout its hei t -Therefore, in determiningCthe 

'percent fill do not use distorted containers. 

Glass Containers 

A different method must be used in determining the fill 

of containers for glass jars because the inside diameter 

Therefore,of jars are not exactly the same from bottom to top. 


the measurement of the weight of water that is required to fill
 



the jar to the actual headepace that is left must 

This weight of water to actual headspacebe made. 

Is divided by the weight of the overflow capacity of 

the jar, which is obtained by weigh'Ing the quantity of 

the jar to overflow capacity.
water required to fill 

to Actual Headvace
a weht of Water 

Percent Fill (Jars) Weight of Overflow Capacity 

S. Drained eight 

Every canning plant should establish a minimum drained weight 

This 
for each product and each size container" that is packed.

standard 

which normally leads to 
in consumar confidence,is important building 

Drained weight is usually directly related
 increased demand and sales. 


the raw product fill-weight. However, the maturity of the raw product
 to 
If
 

and the concentration of the canning 
medium affects drained weight. 


the raw product is soft, it will usually 
disintegrate during thermo
 

If a heavy syrup
 
processing thereby causing a lighter drained 

weight. 


generally higher
is used as a canning medium, the drained weight in 

itto the solid portions ofsyrupbecause of the migration of the heavy 

the canned products. 

Drained weight Is determined by separating 
the liquid portion of
 

from the solids by emptying the container's 
the container contents 

two minutes for
circular tared sieve allowing exactly
contents onto a 


same diameter
a receiving tray of the 
the free liquid to drain Into 

as the sieve. The difference in the weight of the tared 
sieve with
 

solid portios and thu tared weight of 
sieve gives the drained weight
 

(0.097 in.) square
 
of the canned product. An 8-mesh sieve with 2.46 -e. 

which u3e a 2-mesh sieve 
is used for all products except tomatoes

openings 
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having 11.33 us. (0.0446 in.) openings with a wire 1.37 s. (0.054 

In.) in diameter. Containers with contents less than 1.42 liters
 

(48 fluid ounces) require a 203.2 me. (8 in.) diameter sieve while
 

those containers having a capacity greater than 1.42 liters (48 fluid
 

ounces) require a sieve with a diameter that is 304.8 mm. (12 in.).
 

All products with the exception of spinach are spread over the
 

entire surface area of :he sieve. Fruit halves with cups that would
 

hold liquid should be turned with the cavity down. The screen is
 

tilted so that one side is approximately 50.8 mm. (2 in.) lower than 

the other for all products except spinach. Spinach is drained by 

inverting the opened container from which the lid has been removed, .on 

to the sieve, after which the container is raised carefully leaving 

the spinach in P.mound. The spinach is not disturbed during the drain-

Ing period of two minutes nor is the sieve tilted. 

6. 	 Cut-Out Brix 

Cut-Out Brix is the quantity of soluble solids in the liquid portion 

of canned fruit in terms of percent by wsig
b't of sugar. It should be 

The other solidsnoted that practically all of these solids are sugars. 


are 	in such minute quantity that for all practical purposes they are
 

considered as sugars in making the determination. The sugars in the 

liquid mdiu is a combination of the sugar in the canning medium (syrup) 

and the sugar dissolved out of the fruit. Therefore, the Cut-Out Brix 

depends upon the fill-weight of the fruitp the percent sugar in the 

fruit, the weight of syrup, and percent sugar of the syrup added to 

the Cut-Outthe container. By properly balancing these four factors 

Brix can be fairly accurately predicted thus resulting in uniforma 



Cut-Out Brix for a pack. Cut-Out Brix should not be determine4
 

until the sugars in the fruit and syrup have equalized or
 

equilibrated, which usually requires about eight weeks following
 

cangn.
 

The Cut-Out Brix may be determined by a couple drops of the syrup 

in a refractometer having a sugar scale shoving the Brix direct or 

with a Saccharometer (a Brix hydrometer) using from 150 to 175;
 

milliliter of syvup in a 200 milliliter glass measuring cylinder.
 

In determining the Cut-Out Brix by either method it is important.
 

that the syrup have a temperature of 20 C (68 F) I1 C (2 F). 

7. Flavor.
 

It is most important to have a flavor eValuation of: the,canned.
 

products to determine if the flavor is norml and if any off-or
 

undeairable flavors have developed.
 

S. Color
 

Color is important for a number of products. ,Colorshouldbe
 

evaluated for its acceptability to the.trade.
 

9. Not Wight 

Net weight can usually be obtained while dete'mining the drained
 

weight by subtracting the weight of the dried empty container from,
 

the weight of the full container.
 

10. pH Heasurement.
 

This determination is usually made with a small mount of the
 

canning sdium, brine, syrup or broth, using a glass electrode pH
 

rter.
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: iU-* Total Acidity 

Total acidity Is determdned by taking three 10 gram samples krom 

the entire contents of the container after the contents have been 

blended. The samples are usually titrated using 0.1 N Sodium Hydroxide 

solution to an end point of 8.1 with an electrode pH meter. The results 

are eptessed as percent of anhydrous citric acid for most products 

except grape products as tartaric acid; catsup and some hot sauces as 

acetic acid: fermented products such as sauerkraut as lactic acid; 

and apple and apple products as malic acid. 

BACMIOLCAL TUEING 

Bacteriological examinations of the inished product are carried out to 

determine the effectiveness of the heat process, the types and quantity of micro

cauuein the container after processing and cooling, and theorganisms rmaining 

of spoilage if any. Such examination should be done occasionally unless spoilage
 

occurs frequently. In general, bacteriological examination requires the use of
 

specialized techniques and equipment, which most canning plants do not have. 

Therefore, this type of examination should be performed by a competent canned 

food laboratory. However, a.canning plant should set aside containers of canned 

food from each lot for observation. After holding for weeks at 20 C (68 F) 

for signs of spoilage such as swells,tnperature these cans should be examined 

leaks and for flat-sour spoilage. 

• 
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CHAPTER EIGHTEEN 

INSTRUCTIONS FOR CANNING SPECIFIC PRODUCTS 

General Discussion 

The Instructions and data included in this manual for preparing and 

processing the various foods should be followed if a safe, wholesome, nutritious 

There should be no deviations.fromand attractive product is to be produced. 


.these instructions unless recowmendr-. by a laboratory associated with ,the food 

canning industry. The processing times for acid products included in the manual, 

are based on boiling water temperature 100 C (212 F) at sea level. 'Canning.
 

plants operating in altitudes higher than sea level must correct their process

All"low
ing times according to the instructions given with each commodity. 


acid products must be processed under pressure at temperatures in excess.of 

100 C (212 F). Temperatures for processing have been specified.in lieu 
of'
 

pressure because: 1/ pressure will var.- with altitudes; 2/ pressure gauges
 

are too unreliable for measuring pressure accurately; 3/ pressure inside of 

a pressure vessel may be due in part to a mixture of steam and air of which 

the latent heat is considerable less than that of saturated steam. 

If products are to be processed which are not0tfound.-,in Itheseinstructions,' 

from a, reliible laboratory, associated'.data should be obtainedthe processing 

with the canning industry. 

Acid Foods 

Acid foods such as most fruits, tomatoes, rhubarb,, sauerkraut, pickle, etc. 

The time for processing at 100,Care processed in boiling water at 100 C (212 F). 

(212 F) recommended in these instructions is sufficient to kill the actively grow: 

The acid in the food will prohibitt theing organisms which cause spoilage. 


germination of spores and development of bacterial microorganisms.
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The canning sedium added to the particular product being processed should
 

ilways be prepared in advance 
 of the time it is to be used. Syrups are prepared
 

by boiling the proper amount of sugar 
and water together for five minutes to
 
dissolve the sugar and 
remove air from the syrup. The amount of sugar required
 

for a particular syrup may be deterined in Table 
 in the appendix of this manua:
 

The syrup or other medium is reh.aated to the boiling point before the cans are
 

filled. 
It should be noted that sugar is not necessary to preserve fruit and
 

-fruit juices from spoilage. However, the use of sugar helps to retain the
 

color, texture, and flavor of fruit.
 



Container: Use plain electrolytic tinplate body and inside
 

enameled electrolytic tinplate ends metal containers or glass jars.
 

Quality of Product: Use single variety of apple for canning 

slices. Select varieties that have a firm texture when firm ripe, sugar 

content from 11 to 14 percent and relatively tart. The fruit should have 

a good flavor, firm ripe, uniform shape, at least 64 -m (2 inch) in diameter, 

free from decay, and worse. Tree run apples should be separated into two to 

four size classifications with 64 mm (2h inch) the minimum size and each size

classification have a 6 mm (1/4 inch) diameter size differential. Under and
 

overripe fruit should be eliminated.
 

Prepar tion: The apples should be washed thoroughly to remove
 

all foreign material and spray residue. Apples may be peeled and cored by'hand
 

or machine depending upon the volume. After the removal of the peel and core
 

the fruit should be trimmed with a stainless steel bladed knife to remove ay 

defects that were not removed during the peeling and coring operation. After, 

the removal of the peel, apples should not be allowed to come in contact with 

iron or copper pieces of equipment as these types of metal will cause undesir

able discoloration. After being trimmed of any peel or defect the fruit 

is sliced into slices of uniform thickness. The slices should fall or be 

placed into a 2 percent brine as they are sliced to help prevent discoloration 

due to oxidation. The slices should not remain in the brine for more than ten 

minutes. If they are allowed to remain longer, they will lose considerable
 

quantities of their water soluble sugars and acids that will adversely affect-,
 

the flavor of the finished product.
 



,Apple tissue contains considerable quantities of gases that have ap-.
 

proximately the ame composition as air - 20 percent oxygen. Unless these
 

gases are removed the oxygen in them will react with the metal in the
 

containers causing internal corrosion which could result in forming pin
 

holes in the body of the containers. The oxygen will also cause brown dis

coloration of the slices. The oxygen can be removed by steam blanching the
 

slices,for 4 to 5 minutes or until the slices become translucent in appearance.
 

If steam ,is not available the slices may be dropped In boiling 15 percent syrup
 

,for a few minutes until they become translucent in appearance; the syrup then
 

can be usiedas the canning medium. The apple flavor that is leached from the
 

slices.into the syrup during the blanching is then not-entirely lost. If this
 

method of removing the gases is used, only enough syrup should be used to cover
 

o
the slices. Do not hold the'slices in the hot syrup any longer than is necessary
 
:to drive out the gass. If left longer they will become soft and mushy.
 

Filling: Pack the slices to within 6 m (1/4 inch) of the top
 

of metal containers and to within 13 - (1/2 inch) of the top of glass Jars.
 

Complete the filling of matal containers and fill glass Jars to within 6
 

(U/4 inch) of the top with a hot 25 percent syrup.
 

Exhausting and Sealing: If apple slices and canning medium
 

are filled into the containers at temperatures exceeding 85 C (185 F) there
 

will be no need to exhaust; however, if the temperature falls below that it will
 

be necessary to exhaust to a center temperature 85 C (185 F). The containers
 

must be sealed immediately after a temperature of 85 C (185 F) is reached
 

whether filled hot or exhausted. Do not allow the temperature of the filled
 

containers to cool below the minimum initial temperature shown in the Process

in$ Temperatures and Times Schedule.
 



Processing: 

Processing Temperatures and Times for A.pple Slices 

Contier 
S ...... 

Minimn= 
Initial 

Temperature 
C " 

Minutes at Boiling Water Temperature 
100 C (212 F) 

(For each 305 meters (1000 ft.) in alti
tuds'increase proceesing time'by 10 percent 

'No. 303 can (303z406) 71 (160) 20 

No. 2 can (307409) 71 1160) 20 

No. is can (4013A1) 71 (160) 20 

N. 10 can (603z700) .71 .'(160)'35
 

473 aL glass jars (piat) 71 .'(160) 20,
 

71946 L glass jars (quart) .'(160) 25 

Coolin8: Begin cooling imediately after the processing' time 

has elapsed. Cool containers rapidly in cold water to 38 C (100 F). Drain 

and wipe excess water from the containers. Do not stack or store the"' 

conitainers of apples until they are completely cool and dry. 
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2, Aplesauce 

Container: Use plain electrolytic tinplate body and inside 

ensmeled electrolytic tinplate ends metal containers or glass jars. 

Q'jality of Product: A.kblend of two or more varieties with 

i"iXture of firm and soft varietii piroduces the flavor, color, tartness 

and texture that is most desired in applesaitce. The fruit should be firm, 

free from decay and worms and have a diameter that is at least 64 m .(2k in.)-

Apples smaller than 64un (2s in.) will have too great a ions in peel and 

core waste. The use of excessive green (immature) apples will produce salve

like greenish colored sauce which will require large quantities of sugar for 

proper sweetness.. Overripe apples will produce a bland flavored watery 

auce. Only a siall portiong:15pearcent, of the blend shou d :contain either'.,. 

or both green or overripe fruit. 

Preparation: The apples should be washed thoroughly to 

.remove dirt and spray material. The fruit should be peeled either by hand 

with stainless steel bladed knives or machine dePending upon the volume of 

apples being prepared. A properly adjusted machine will save enormous amounts 

of labor and considerable quantity of apple flesh. All red peeling must be re

moved by hand if the mechanical peeler failed to do so. The anthocyanin in 

the rd peel will frequei.tly react with the tin in the body of the container 

to form an undesirable muddy purple color. The anthocyanins in the red peel 

will also act as a catalyst in the corrosion of tin containers eventually causing
 

hydrogen swells, the formation of hydrogen gas, and pin holing of the tinplate
 

in the container body. Any bruised or corky tissue, decay and calax that was
 

not removed during the peeling and coring operations must be removed by hand
 

triming. 



The pealed, cored and tris-ed fruit is washed thoroughly before being 

sliced or chopped into small pieces for cooking. Care should be exercised 

that the fruit is not permitted to become brown due to oxidation, which 

may be prevented for short periods.of time by dropping the fruit into a. 

2 percent brine. 

-
The sliced or chopped apples are steamed in a blancher icooked in a kettle 

or specially designed applesauce cooker just long enough to soften the apple, 

tissue. Over-cooking will cause the final product to have a cooked flavor-..,. 

and turn dark. During the cooking process the temperature of the apples 

has been elevated to approximately 100 C (212 F). Thehot'fruit shoul.d 

be handled very quickly to minimize any cooling from, the time it ,has finished. 

cooking until it is sealed in the containers. If-the product 'does not cool 

below 88 C (190 F) it will not be necessary to process 4ti. iafter" fillingand 

sealing. The softened fruit is put through a pulper withiiscreens having 

3'.2 mm (1/8 in.) perforations. This size'perforation generally produces 

the graininess in the finished product that is most desired., 

Granulated sugar, sucrose, i3 added to the :appleswhilethey are being 

heated to 96 to 100 C (205-213 F) for softening,the tissue in quantities that,! 

will give the finished product from 18 to 22 percent soluble solids as 

determined by a refractometer. The amount of sugar will vary with the 

tartness of the fruit being used. The quantity to add can be determined

reasonably close by first determining the percent soluble solids for a 

given weight of prepared apples. The difference in the percent soluble 

solids of the prepared fruit and that what is desired in the canned product 

multiplied by the weight of prepared fruit will give the weight of sugar needed 



to be added. The quantity will vary according to the method used in heat-


Ing the apples and the quantity of water used in adjusting the consistency.
 

'It is recmoiended that the sugar be added prior to or during the cooking
 

.process. This will afford the opportunity for the sugar to become well mixed
 

with the fruit and to be heated also. The sauce will cool down considerably if
 

,the sugar Is Incorporated after the finishing operation just before filling it
 

into the containers. It Is very important that the temperature be maintained
 

from 91-93 C (195-200 F) until the cans are filled and sealed to avod process

ing. Processing will cause the sauce to darken.
 

Filling and Exhausting: Tilling the hot pulp from the pulper
 

into clean washed containers may be accomplished by hand or by*a*plunger, 

typo filling machine that places the precise quantity of sauce that should go 

11into each container. Careful attention should be given in the filling to see 

ithat the containers are filled to the proper level,. Metal containers should be 

filled to the top and glass containers to a level that will leave 6 nun (1/4 inch) 

head space. Temperature of the pulp must be checked frequently to see that it 

does not fall below 88 C (190 F) before sealing. After the containers have 

been sealed, turn the filled containers upside down for a period of time of at 

least 5 minutes. This operation gives the hot applesauce enough time to 

sterilize the top of the container which has not come in contact with the hot 

pulp, If this operation is not carried'out rpoilage may occur due to yeast
 

or olds. If the sauce is filled into the containers at a temperature higher
 

than 88 C (190 F) there would be no need to exhaust. Applesauce may be kept
 

hot to a temperature 88 C (190 F) in a kettle but must be continuously stirred
 

during the time it is being kept.
 



3. Aprico to 

Container: Use plain tin cans or glass jars.
 

Quality of Product: Apricots that are to be canned should
 

be taken to avoid bruising the fruit
*be firm yet fully ripe. Care must 

Usa only good canning varieties inin handling or in transportation. 

commercial packs. 

Sort the produce, remove green, overripe, bruised
Preparation: 


or defective fruit and wash the fruit to be canned thoroughly. 
Separate
 

apricots that are overripe and use this fruit for preparing as a sauce. Fruit
 

should be canned in the same contaiter, Te fruit kiy

of different ripeness not 

be canned either as pitted halves peeled, whole unpeeled, or hioile poteled& It 

is not necessary to peel apricots because their skin is so tende i, peijig 

is desired, however, dip the apricots in boiling waVter far ab6ut owiiitej 

then plunge then into cold water and peel. 

Pack apricots to within 6 mm (1/4 iich).of1ie top
Filling: 


of metal containers or within 13 on (1/2 inch) of the top 6f gits6 j ar- AAdA
 

t.iliiibdiiing 40% syrup to completely fill the metal contaiinedtnd to 


(1/4 inch) of top of glass jars.
 

Exhaust the filled contaijies t o a center
Exhausting and Sealing: 


can temperature of 71 C (160 F) and seal immediately. Whete exhaust facilities
 

are not available, precook the food, add it to the cans at 71 C (160 F) and 
seal
 

the. containers immediately. Do nou allow the contents to cool below initial
 

tesperature shown in Processing Teuperature and Time Schedule before processing.
 

After the raw product and boiling medium are added to glass jars adjust the lic 
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,Processing: 

Processing Temperatures and.Times for Apricots 

Minutes at Boiling Water TeiperatureMinimi 

100 C (212 F)
Initial 

Cntahtte Temperature (For each 305 meters (1000 ft.) in alti-

C (OF) tude increase the Proce3sinng time by 10Z) 
.i. .. 

o.. 303 cn. (303x406) 71 (160) 20 

4o& 2 . can (307*409) 71 (160) 25 

NCa 2 can (401x411) 71 (60). 30
 

.. ca. (4:) 71 (i60)cn 


2+
..3i(iO
iiiif 

l aii~er, the i6o ess 

.++:J tit: (q+uat) 

P~oin+. Bii,.6iifiieioeain 


Db ii itsck Or itore the"fromi the containers+b~iii afid ipe QXc~eiiia44ir 

6iltecoplety coi an' 4i6aie8 
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L brries and Raspberries4. 31s 3s 

glass jars. TheUse R-hsimel metal containers orContainer: 

to bleach rapidly if plain tin containers are used. 
color of the fruit tends 

as as possible after they
Quality of Product: Can berries soon 

In order to reduce spoilage due to bruising, transport harvested 
are hsrvasted. 

The fruit should be rip2, firm, and free from mold 
berries in shallow boxes. 

canspoilage when received at the canning plant. Berries
anwi other signs of 


not be sorted or held long without high loss'of the fruit.
 

Sort and pick over berries in order to remove
Pteparation: 


and foreign materials such as leavas
unripe, overripe, and defective fruit. 

and atem. 

Wash the.berries ntly in a saall-mesh wire basket which may be dipped 

also be used for washing.
up and down in the cleaning water. Gentle sprays may 

or ice water in order to give a firmness to the
Wash berries in very cold 

at a time. Do nota few berries should be washedrelatively soft fruit. Only 

let any berries stand in the water for more than a few minutes. Red raspberries 

they axe very tender and break apart readily. After 
are sometimes not washed as 

lift them out of the washing water. Remove caps
wasWag the berries carefully, 

and stems. 

the berries into the containers by hand to withiaFilling: Pack 

6 ma (1/4 inch) of the top of containers and to within 13 va (1/2 inch) of the 

Pack the berries as close as possible without crushLng the 
top of glass jars. 

a scoop in filling with berties that 
fruit. The container itself may be used as 

are firm and are not ealy crushed. 

an (1/4 inch)
fill metal containers completely and glass jars to Wthin 6 

Use canning sedium of boiling water
of tie top with a hot canning medium. a 
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or hot 20, 30, or 40 percent syrup.
 

Exhausting and Sealing: Exhaust the filled containers to
 

77 C (170 F) and seal theu inmediately. Where exhaust
 center temperature c 


facilities are not available, heat product in kettle 
to 79 C (175 F), fill
 

into containers and seal the containers Iedately. Do not allow the contents
 

to cool below initial temperature shown in Processing Temperature and Time 
Schedule
 

before proceasing.
 

Processing: 

Processing Temperatures and Times for Blackberries, 

Boysenberries, Loganberries and Raspberries 

Minutes at Boiling Water Temperature -Minimum 

100 C (212 F)
Initial 

C iiatner Temperature (for each 305 meters (1000 ft.) in alti

(o). tude Increase processtng time by 101) . se OC 
Water 20Z 30Z 40% 

Pack Syrup Sjrup Syrup 

*o. 303 can (303x406) 77 (170) 15 25 30 35 

No. 2 can (307x409) 77 (170) 17 27 32 37 

No. 2 can (401x411) 77 (00) 20 30 35 40 

No. 10 can (603x700) 77 (170) 25 40 45 

473 mL glass jar (pint) 77 (170) . 7 32 37 

946 L glass jar (quart) 77 (170) 22 32 37 42 

Begin the cooling operation Inediately after the process-
Cooling: 


ing time has elapsed. Cool containers rapidly to 38 C (100 F). Drain and wipe
 

Uo not stack or store the containers until they
 excess water from the containers. 


are completely cool and dry.
 



Cherries5 

Container: Use i-enamel containers or glass jars for sour 

and sweet cherries. 

Quality of Product: Use cherries that are fully ripe and 

firm for canning. Sour cherries are generally picked without the sat s and 

for this reason should be canned tmediately to prevent loss due to contami

nation or molA. Discard fruit that shows bruises, blemishes, signs of rot 

or that 1.. worm-eaten. 

Sort cherries and discard worm-eaten, overripe,
Preparation: 


underripe, and defective fruit. Remove foreign material from the fruit su&h
 

as stems, leaves, etc. Wash the fruit thoroughly to remove dirt and spray
 

residue. If the fruit is to be pitted for canning, chill it in cold or iced
 

water so that it does not lose juice during the pitting operation, and so
 

that it is easier to pit. Discard fruit that floats for it is usually 

defective or worm-eaten. Pitting may be accomplished either by hand or by 

machine. One method of hand pitting consists of inserting a u-shaped wire 

through the stem scar and lifting out the pit. Cherries pitted in th ismanne 

remain whole with no loss of juice. 

Filling: Pack cherries to within 6 - (1/4 inch) of the top 

of tin containers or to within 13 - (1/2 inch) of the top of glass jars. Add 

boiling water or hot syrup to fill containers completely and to within 6 m 

(1/4 inch) of top of glass jars, Use a canning nedium of boilng water or 

hot 20, 30p 40 or 50 percent syrup. 
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2xhausting and Sealing: Cherries are highly acid and for, 

this reason should be thoroughly exhausted.- All air should be removed from 

the fruit and from the container by the exhaust or, in the case of glass 

Jars, by agitating the jar or by inserting a knife and stirring the contents. 

Ehaust the filled containers to a center can t-perature of 77 C (170 F) 

and seal t-em immediately. Vhe:,te exhaust facilities are not available, pre

cook the food, add it to the cont:ainers at 77 C (170 F) and seal the containers 

Immediately. Do not allow the contents to cool below temperature shown in 

Processing Temperature and Time Schedule before processing. 

Processing:
 

Processing 'emperatures and Times for Cherries
 

Hinimum Minutes at Boiling Water Teniperature -
Initial 100 C (212 F) 

iitaiiaer Temperature (For each 305 meters (1000 ft.) in alti
- OFe) tude Increase proceasina time by 10%) 

Water 202 30% 40% 50% 
Pack Syrup Syrup Syrup Syrup 

No. 303 can (303406) 77 (170) 12 20 24 28 32 

No. 2. can (3073409) 77 (170) 14 22 26 30 34 

No. 2h can (401i411) 77 (170) 17 25 29 33 37 

No. 10 can (603z700) 77 (170) 25 33 37 41 45 

437 uL glass jar (pint) 77 (170) 5 23 27 3i 35 

946 TL glass jar (quart) 77 (170) 20 28 32 36 40 

Cooling: Begin the cooling operation inmediately after the process 

in8 time has elapsed. Cool containers rapidly with cold water to 38 C (100 F). 

Drain and wipe excess vacer from the containers. Do not stack or store the 

containers until they are completely cool and dry. 



6. Cranberries 

tin containers or glass jars.
Container: Use R-namim 

no bruises orQuality of Product: The fruit should show 


rot and should not be wor-eaten.
signe of 

Discard bruised, overripe, decayed or inferiorPreparation: 

Wash the fruit
fruit. 'Remove foreip material such as leaves and stem. 

thoroughly.
 

Add the clean prepared berries to just enough
Whole Cranberry Sauce. 

water in a steam Jacketed kettle or another suitable utensil to prevent the 

berries from sticking or scorching during an eight to ten minute cook, The 

of water used will be governed by the consistency desired and shouldquantity 

be kept to a minimm quantity to avoid the necessity to evaporate off the 

the berries have cooked up and are. excess. Sugar is usually added after 

beginning to show sig.s of breaking apart. The quantity of sugar added 

depends upon the level of sweetness desired. A suggested quantity would be 

to add the same quantity of sugar as there is berries by weight. This abiowt 

can be adjusted up or down according to taste. Whole cranberry sauce is 

us,mlly cooked until it reaches a tempereture of 102 C (216 F.). It has 

of berries, water and sugar gives a verybeen found by cooking equal weights 

if cooked to a temperature of 102 C (216 F.) orsatisfactory finished product 

43% solids content (40Z sugar) as measured by a refractometer. Care should 

be exercised to avoid ovo :ooking whole cranberry sauce to a point where it
 

beglns to set as a jell. This type of cranberry sauce should flow slowly
 

avoided
when spooned into a dish. Bacessive vigorous stirring should be 


to prevent further crushing and disintergration of the berries.
 



Strafned Craberry Sauce. Cleaned prepared crnbcries are run into, 

a steau jacketed kettle or mother suitable utensLl containing just 

enou h water to equal the weight of the bertLes. The berries are cooked 

from eight to ten minutes and then run through the juicum.-pulper which is 

equipped with a scream having openings from .8 to I (.03 to .04 in.). 

This size opening in the screen should remove most if not all the seeds. 

The pulp from the juicer-pulper to placed back into a steam jacketed 

kettle and the sam weight of sugar as that of the raw berries is added 

and stirred into the pulp. The mixture is cooked to a temperature of 102 C 

(216 F) or,432 solids as determined by a.refractometer or to a desired con

sistency when the jel point is reached. Care should be exercised to avoid
 

adding more water than is necessary to prevent prolonged cooking to evaporate
 

off the excess water.
 

Fillings Pack the cooked and strained sauce or jelly while 

hot to within 6 smm(1/4 inch) of.the top of tin containers or to within 13 1& 

:(I/ isnoh) of the top of glass Jars. 

Exhausting and Sealingt There is no necessity for exhausting 

when the containers are filled hots Do not allow the contents to cool below 

Initial tmperature shown in Processing Temperature and Time Schedule before 

processing. 



Ptocesa Lag:
 

Procesbng Teperatures'and Timis for Cranberries
 

Initial 
Container 

Site 
Temperature 

Oc (°) 
(For each 305 meters (1000 ft.) in alti
tude increase Proceisins time by 10% 

No. 303 can (303z406) 93 (200) 10 

No. 2 can (307z409) 93 (200) 10 

No. 2*g can (401z411) 93 (200) 10 

' No. 10 can (603700) 93 (200) L25 -

473 uL glas Jar (pint) 93 (200) 15 

946 .L glass Jar (quart) 93 (200) 20 

Coolingt Begin the cooling operation imadiately after the process-

In tim he elapsed. Cool the containers rapidly with cold rater to 38 C (100 F) 

Drain and wipe omes water from the containers. Do not stack or store the 

containers until they are completely cool and dry. 
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*7.; Figs
 

Container: Use plain tin containers or glass jars. 

Quality of Product: Figs for canning should be ripe but 

firm, free from blemishes and mold and other signs of spoilage. If the 

figs are too reen, the finished product will have an .isatitfactory 

flavor. If they are too ripe, they will break up badly during canning and
 

present a poor appearance. Avoid the use of bruised and crushed figs.
 

Preparation: Sort the figs in order to remove overripe, 

green, or defective fruit. Wash the fruit thoroughly. The fruit is 

generally left unpeeled but requires blanching in hot water., 'Blanch 

'the fruit until it is pliable, 

Filling: Pack the figs by hand to within 6 mn.'(l/4inch) of 

the top of tin containers and to within 13 m' (1/2 inch) of the top of glass 

jars. Fill the containers with water and exhaust for 30 minutes at 93 C 

(200 F). Then drain the water from the containers. This operation removes
 

the nilk from the skins and makes the skins translucent. Add two teaspoons
 

of lemon Juice to No. 303 can and two and one-half teaspoons to No. 2 can

one tablespoon of lemon Juice to each No. 2-1/2 container.* Fill container
 

completely and jars to within 6 - (1/4 inch) of the top with a boiling 40%
 

syrup or 551 syrup.
 

Sealing: Seal containers imediately after the hot syrup is 

added. Do not pernit the contents to cool below initial temperature shown in 

ProcesJng Temperature and Time Schedule before processing. 



Procesimg: process in boiling water 100 C (212 F.). For 

each 305 meters (10000 ft.) in altitude add 102 more processing time to 

each size' and type of container.the time specifiod for 

Processing: 

Processing Temperatures and Tines for Figs 

Minutes at Boiling Water Temperature -
Minimum 


100 C (212 F)
Initial 
Container Temperature (For each 305 meters (1000 ft.) in alti-

Oc ( ude increase processing time by 10%)tF)
Size 

Figs acidified with lemon Juice or citric acid to pH 4.9 

No. 303 can (303x406) 93 (200) 15 

No. 2 I can (307x409) 93 (200) 	 17 

25,No. 2 can (401x411) 93 (200) 


473 vL glass jar (pint) 93 (200) 	 17 

946 =L 	glass Jar (quart) 93 (200) 25i 

Figs that have been precooked for I houra'nd filled hot 

No. 303 can (303x406) 82 12.(180) 

No. 2 can (307x409) 82 (180) 12 

No. 2 can (401x41Z) 82 (180) 12 

473 mL glass jar (pint) 82 (180) 12 

946 L glass jar (quart) 82 (18n) 13 

Cooling: Begin cooling operation immediately after tho process

.rafn
ing time has elapsed. Cool containers rapidly with water to 38 C (100 F),, 


and wipe excess water from the containers. Do not stack or store containers until
 

they are completely cool and dry.
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NOTE: Figs are frequently preferred in a heavier syrup than is usual for 

For this reason the fruit is prepared as preserves rather than as canning. 


sound but overripe or that is damaged say

described above. Fruit that is 

also be cooked in syrup and packed as preserves. Sprinkle 237 mL (1 cup) of 

soda over 5.7 L (6 quarts) of firm, sound figs and add a gallon of boiling
 

Let the figs stand in this soda solution for approximately 
5 minutes,
 

water. 


drain and rins thoroughly. Add the figs to a boiling 40% syrup, and boil the
 

Pack the fruit and syrup hot into the
fruit for approximately one hour. 


(1/2 inch) head space in jars and 6 mm (1/4 inch) head
 =
containers, leaving 13 


Cover the fruit with boiling syrup and seal containers or
 space in cans. 


No. 2 and 2-1/2 tin containers and pint and quart
adjust jar lids Inmediately. 


jars are all.processed in a boiling water bath for approximately 
five minutes,
 

after which they are cooled as described.
 

or

Ideatity requires acidification with lemon juice

*NOMt U.S. Std. of 

(Weeded for safety).
citric acid to pH 4.9 or lose. 




8. Grapefruit 

Container,: Use plain tin containers or glass jars. 

Quality of Product: Canning of grapefruit does not result 

in a very satisfactory product. If grapefruit is to be canned, however, 

it should be free from blemishes and signs of decay. Grapefruit may be 

stored approximately one week before processing if the fruit is kept in a 

well ventilated storage area. Decay is promoted if fruit is moved from 

cold storage into humid and warm areas. 

Preparation: Peel grapefruit, cut into sections and pack in
 

the containers. For small operations grapefruit is usually peeled by hand, 

Cut off both ends of the grapefruit to the depth of the peel but not deep 

enough to cut the fruit. Slit the peel parallel with the center at several 

points and tear off the peel removing as much of the white membrane as 

possible. Remove the remaining white membrane since it imparts a bitter 

flavor to the grapefruit. For larger operations, grapefruit are lye peeled. 

It is recomended that lye peeling be used only when slightly underripe 

grapefruit is canned. In lye peeling, place the whole fruit in boiling water 

for approximately 35 minutes in ordtr to loosen the outer yellow peel from 

the inner layer. Remove the outer .ayer d in hand peeling. This leaves the 

fruit with a covering of the inner membrane. Remove this membrane by passing 

the fruit through a boiling 2-1/2 per cent lye solution. The time of sub

mersion is around 25 to 35 seconds. Remove the fruit from the lye bath and 

wash in cold water. Remove the membrane. If sprays are used for washing, 

the membrane can be removed by impact of the water. 

After peeling, divide the fruit into its natural seguents.
 



Filling: Pack grapefruit to within 6 = (1/4 inch) of the
 

top of tin containers and to within 13 m (1/2 inch) of the top of glass jars. 

Add boiling 55Z syrup to conpletely fill tin containers or to fill glass 

jars to within 6 m (1/4 inch) of the top. 

Exhausting and Sealing: Exhaust the filled tin containers to a 

center container temperature of 71 C (160 F) and seal them immediately. Where 

exhaust facilities are not available, precook the fruit, add it to the 

containers at 71 C (160 F) and seal the containers immediately. Do nr-t allow 

the contents to cool below initial temperature shown in Processing Temperature 

and Time Schedule before processing. 

Processing: 

Processing Temperatures and Tibet for Grapefruit 

Minium Minutes at Water Temperature -
Initial 82 C (180 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti
...... .Sie °C (OF) tude increase processing time by iOZ 

No. 303 can (303x406) 71 (160) 40 

No. 2 can (307x409) 71 (160) 40 

No. 2A can (40x411) 71 (160) 40 

No. 10 can (603x700) 71 (160) 68 

473 L glass jar (pint) 71 (160) 40 

946 mL glass jar (quart) 71 (160) 40 

Cooling: Begin cooling operation immediately after the process

ing time has elapsed. Cool the containers with cold water rapidly to 38 C (100 F). 

Drain and wipe the excess water from the containers. Do not stack or store 

the containers until they are completely cool and dry. 
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not be stored at temperatures
Storage: Canned grapefruit should 

cruble and develop
higher then 10-16 C (50-60 F), othervise the segments vil 

a bitter tac*i within a few months. 



Container: Use R-enamel containers or glass jars. 

Preparation: Wash grapes thoroughly in order to remove 

i dust, and spray residue. Remove the stems from the fruit by hand 

ani discard defective berries. 

Filling: Pack grapes to within 6 m (1/4 inch) of the top of
 

tin containers or to within 13 mm (L/2 inch) of ih iop of glass j ars. Add 

.boiling 252 syrup to completely fill tin coi"tiners io fill glass jars to 

within 6 - (1/4 inch) of the top. 

Exhausting and Sealing: Exhaust the filled tin containers to
 

i ceer can temperature of 77 C (170 F) dd seal them immeJiately. When exhaust
 

faiities are not available, precook the food, add it to the containers at 77 C
 

(170 F) and seal the cans immediately. Do not allow the coteints to cool below
 

iitial temperature shown in Processing TemperatUer and ima Schedule before
 

processing.
 

Processing: 

Processing T'meratures and Times for Grapes
 

Minim=s Minutes at Boiling Water Temperature -
Initial 100 C (212 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti-
Size OC (OF tude increase processins time by 102) 

No. 303 can (303x406) 77 (170) 13 

Ho. 2 can (307x409) 77 (170) 15 

No. 2h can (401x411) 77 (170) 15 

No. 10 can (603700) 77 (170) 20 

473 mL glass jar (pint) 77 (170) 15 

946 L glass jar (quart) 77 (170) i 



Coolle: Begin the coollag operation Ismediately after the 

proceeSIMS time ba elapeed. Cool the containers with cold rapidly to 

36 C (100 i1). Dreias ead VIpe the excees water from the containers. Do not 

stack or store the cotetluera until they are completely cool and dry. 
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Container: Use plain tin containers or glass Jars.
 

Preparation: Prepare only fully matured guavas for canning.
 

/Wash and remove the stem and blossom end. Peel the guava; scoop out the seeds,
 

and precook the shell two to three minutes in 40Z syrup.
 

In preparing guava sauce, wash and trim the fruit, and run the prepared
 

Precook until thickened and add
fruit through a sieve to remove the seeds. 


sugar to desired sweetness. Cook the sauce rapidly for ten minutes.
 

93 C (200 F) - to within 6 amFilling: Pack hot guava 

11/4 inch) of the top of the containers or to within 13mm (1/2 inch) of 

the top of glass jars. Add boiling syrup to completely fill tin containers 

or to fill glass jars to within 6 = (1/4 inch) of the top.
 

Fill containers as completely as possible with hot guava sauce - 99 C
 

(210 F).
 

Exhausting and Sealing: If shells and sauce are hot when added
 

Seal tin containers immediately.
to the containers, exhausting is not necessary. 


Do not allow the contents to cool below initial temperature shown in Pro-ceasing
 

Temperature and Time Schedule beforo processing.
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Processln: 

Ftocia mgl.wToraturoa and Ties for Guava 

Minimm Minutes at Boiling Water Temperature -
Initial 100 C (212 F)

Container Tem rikture" (For each 305 .aeters.(1000 ft.) in alti
ft. OC (CF) tde increae proceSting time by'1OZ).

3o. 303 can (303406) 88 (190) 20 

No. 2 can (307x409) 88 (190) 20 

No. 2h can (401z411) 88 (190) 20 

No." 10 can (603x700) 88 (190) 25 

473 mL glass jar (pint) 88 (190) 20' 

946 uL glass jar (quart) 88 .(190) 20 

Processing Temperatures and Times for Guava Sauce
 

Minimum Minutes at Boiling W9ater Temperature -
Initial 100 C (212 F)'

Container Temperature (For each 305 meters (1000 ft.) in alti-
Size'C (OF) tude increase processing time by 10%) 

No. 303 can (303x406) 93 (200) 10 

No. 2 can (307x409) 93 (200) 10 

No. 2 can (401x411) 93 (200) 110 

No. 10 can (603700) 93 (200) 20 

473 L glass jar (pint) 93 (200) 10, 

946 L glass Jar (quart) 93 (200) 10 

Cooling: Begin the cooling operation iemediately after the process

ing tim has elapsed. Cool the containers rapidly vith cold water to 38 C (212 F). 

Drain and wipe the excess water from the containers. Do not itack or store 

the containers until they are completely cool and dry. 
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Container: Use plain tin containers or glass jam.
 

Remove the stem and blossom end of the loquats
Preparation: 


.and ,peel them. ,'Peeds may be either left in or removed. Precook the fruit
 

for two to four minutes in a 40Z syrup.
 

In preparing loquat sauce, remove the seeds but leave the skins on.
 

Run the fruit through a sieve or food chopper with a medium blade. Add
 

Cook
 
water and precook until tender, then add sugar for the 

desired level. 


an additional five minutes.
 

Filling: Pack the loquats to within 6 am (1/4 inch) of the
 

top of tin containers and to within 13 mm (1/2 inch) of the top of glass jars.
 

Add the boiling syrup to completely fill tin containers and to fill 
glass
 

Jars to within 6 mm (1/4 inch) of the top. In canning loquat sauce, fill
 

containers as full as possible.
 

No exhaust is necessary if the fruit
Exhausting and Sealing: 


Do not allow the contents to
 or sauce is added boiling hot to the container. 


cool below initial temperature shown in Processing Temperature 
and Time Schedule
 

before processing.
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Processing: 

Processing Temperatures and Times for Loquat 

Minimum Minutes at Boiling Water Temperature -
Initial 100 C (212 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti-
Size oc OF tude increase processina time by 10%) 

No. 303 can (303-406) 88 (190) 15 

No. 2 can (307x409) 88 (190) 15 

No. 2 can (401z411) 88 (190) 20 

No. 10 can (603x700) 88 (190) 25 

473 mL glass jar (pint) 88 (190) 15 

946 mL glass jar (quart) 88 (190) 20 

Cooling: Begin the cooling operation immediately after the
 

processing time has elapsed. Cool the containers rapidly with cold water to
 

38 C (100 F). Drain and wipe the excess water from the containers. Do not
 

stack or store the container until they are completely cool and dry.
 



12. Kanto 

Container: Use plain tin containers o: glass Jars. 

Preparation: Peel the fruit from stem end to blossom ends
 

slice, and allow to stand in a hot 25Z or 40Z medium syrup for approximately
 

two minutes.
 

Filling: Pack mangoes to within 6 (1/4 inch) of the top of 

tin containers or to within 13 m (1/2 inch) of the top of glass jars. Add 

boiling syrup to completely fill tin containers or to fill glass jars to 

within 6 - (1/4 inch) of the top. 

Use a canning medium of hot 25Z syrup. 

Exhausting and Sealing: Exhaust the filled tin containers to a 

center can temperatum of 77 C (170 F) and seal them immediately. Where exhaust 

facilities are not available, precook the food, add it to the containers at 77 C 

(170 F) and seal the containers immediately. Do not allow the contents to
 

cool below initial temperature shown in Processing Temperature and Time Schedule 

before processing.
 

Processing: 

Processing Temperatures and Tines for Mangoes 

Minimum Minutes at Boiling Water Temperature -

Initial 100 C (212 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti-

Size oC (OF) tude increase processing time by 102) 

No. 303 can (303x406) 77 (170) 15 

No. 2 can (307x409) 77 (170) 15 

No. 21f can (401z411) 77 (170) 20 

No. 10 can (603700) 77 (170) 30 

473 uL glass jar (pint) 77 (170) 15 

946 mL glass jar (quart) 77 (170) 20 



cool1ig: kgin the cooling operation imdiately arter the
 

Cool the-containers rapidly with cold water to 
processi time ha elapsed. 

excess water from the containers. Do not'stack
38 C (100 1). Drain and wipe 


or store the contaisers until they are completely cool and dry.
 



ContaiuerS U64 plain tin containers or glass jars. 

Preparation: Mayhava are prepared as a sauce. For canning, 

The fruit should be used as gather the fruit when the first color shous. 


Wash, add water and precook the mayhaws until they
soon as it is gathered. 


are soft. Put the fruit through a sieve,in order to remove 3eeds and
 

Cook the mayhaw pulp, stirring,
add sugar to desired level to the pulp. 


constantly, until the desired consistency ,has been reached.
 

into clean containersi while, hot..,"FillFilling: Pour :the puip 

as ,possible.the containers as completely 

and Sealing: No exhaust is necessary if theplpExhausting 
-

tin, containers imediaty.'
idspoured into the containers while boiling hot. Seal 

Do not allow, 'the contents,to cool,below.after the hot product is added, 


initial temperature shown in Processng Teraturead.Time Schedule before.,
 

processing.
 

Processing: 

Processing Temperatures and-Times for Mayhaw Sauce 

Miniutm Minutes at Boiling Water Temperature -

Container 
Size 

Initial 
Temperature 

Oc _VF) 

100 C (212 F) 

(For each 305 meters (1000 ft.) in alti

tude increase processing time by 10) 

No. 303 can (303A 06) 82 (180) 10 

No. 2 can (307x409) 82 (180) 10 

No. 2h can (401x411) 82 (180) 10 

go. 10 can (603x700) 82 (180) 20 

473 mL glass jar. (pint) 82 (180) 10 

946 mL glass jar (quart) 82 (180) 10 



C 

pro-
Begin the cooling operation jnediately after thaf.e
Cooling: 

time has elapsed. 'Cool the containers rapidly with cold wateri'to 
casins 

Drain and wipe excess water from the containers. Do not stack or store 
(100 F). 


the containers until they are completely cool and 
dry.
 



Container: Us plain tin containers or glass jars. 

Quality of*Product: Canning of orange segments produces,,.& 

relatively poor product, but they may be satisfactorily made into a marmilaue 

or conserve. If they must be canned, they should be in the optimum stage-of 

ripeness. The fruit should neither be underripe nor overripe for such fruit 

imparts a disagreeable flavor to the finished product. 

Preparation: Oranges are prepared for canning in a manner
 

similar to that used. for preparing grapefruit. Cut the skin into segments
 

parallel to the stem. The skin is then easily removed without breaking
 

the fruits, Break the fruit into segments and remove the remaining portions
 

of'the inner white layer.,' Wash .the'unbroken segments and heat -themin a-551 

syrup. for several minute. at 79-86 -C,"(175-185.F). 

Filling: Pack oranges to within 6 - (1/4 inch) of the top.
 

of metal containers or to within 13 m (1/2 inch) of.the top of glass jars.
 

Add boiling 55% syrup to completely fill metal containers or to fill glass.
 

jare to within 6 m .(1/4 inch) of the top.
 

Exhausting and Sealing: The containers'do not needtto'be
 

exhausted if the product is added to the containers at 86 C (185 F). Do not
 

allow the contents to cool below initial temperature shown in Processing
 

Temperature and Time Schedule before-processing.
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Processing: 

Processing Temperatures and Times for Oranges 

SnCainer 
Size 

Minimm 
Initial ' 

Temperature 
oC 

Minutes at Water Temperature -

85 C (185 F) 
(For each 305 meters (1000 ft) in alti
tude increase processing time by 1OZ) 

.o.303 can (303x406) 82 (180) 10
 

No. 2 can (307z409) 82 (180); 10
 

No. 2h can (401411) 82 (180). 1.0
 

'10 can MUM0)' 82_ (180) 10. 
' 7,3 m glass jar (pint) :82. (180)10 

946 mL glass jar (quart) 82 (18),. 10 

Cooling: "Begw' cooling operation limediately after:the proces s

ing time has elapsed. Cool the contaip-.. rapid.y with cold water to 38 c'(100 F), 

Drain and ripe excess rater from the containers. Do not stack 'or store the 

.coutatners-until they are completely cooliand dry. 



15 'PAIMy
 

Containerl Use.F (ruit)" en,uled'cans or glass. jars. 

Use only firm fully ripe papayas.Quality of Product: 


Preparation: Wash the fruit thoroughly. Remove the peel 

and seeds from the frulit. Dice .the,.fruit into 19 (3/4 in.) or 25.4 M, 

(1 in.) cubes. 

FillingI Fil . the papaya cubes in the containers to the 

maijmum fill-weight specifi d in the .Pfocessing Temperature and Time Schedule 

Add 99'C(210 7)'401 syrup containing 0.75 percent citricunder Processing. 

,ac1id. The addition of citric acid', is necessary to lower the pH of the canned 

product sufficiently for itto be:commercially sterile at the temperature and 

-time recomnendedin the processing schedule.. 
The syrup should be filled : 

mm (1/4.In.) of the top of metal.containers and within 13 mm(1/21.in.) of. t 
within 6 


top of gtlase containers.
 

Exhaust the containers to a centerExhaust and Sealing: 

Do not allow the contents to coolF) and seal iimiediately.
.tmperature of 71 C (160 

below the minimum initial temperature shown in 
the Processing Temperature and 

Times Schedule. 
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proceusinga
 

Proceusing Temperatures and Times for Papayas 

muximim minimum Minutes at Boiling Water Temperature 

Fill Initial 100 C (2i2 F) 

Container 
Size 

Weight 
.5aE (oz.) 

Temperature (For each 305 meters (1000 ft) in alti
0C (O'F)tude increase the processing time by IC 

No. 303 (303x406) 312 (11) 71 (160) 12 

No. 2 (307x409) 383 (13.5) 71 (160) 14 

NO. 2h (401x411) 567 (20) -71 (160) ,16 ' 

No. 10 (603x700) 2070 (73),o' 71.:(160) A26 

473 wL glass jar 340 (12) 71 (160) .15 

(pint) 

946 vL glass jar ."680, (24) 71,(160)20 
(quart) 

Cooling: Begin cooling operations iinidiately af'ter' the process

ing time has elapsed. Cool all containers rapidly with water to :38C(100 F).. 

Drain and wipe the excessa er from t containers. Do not stack..o.. store 

the containers until they? are thoroughly coo, "anddry. 
"., 0 



cns orglas jars..
Containers Use plain, atin Plaini
 

a bright- yell9 color;:.!duie to cans will help to -ive'the icanned product 

However, a frui4 'R", enamelthe bleaching action of the.tin in th" can. 


.would be satisfactory .if a l0tie darker product isi..not ob ectionable. 


Quality of Product:,' Varieties that,have heavyPigmentat"
 

o
 hich.the.pigments *re
anthocyanins, around the pit cavity ares and thosiL in


found,in the flesh should be.)avoided. While the col:oration around.the pit -..
 

cavity and through the flesh ig 3e attractve while -,the peach,is in a fresh"
 

"
 
a dull: brown or,even purplestate, frequently .the attractiVetred color.turts 

Peaches should be firm ripe,:showing a-yellow .groundduring processing. 


ipe.
color in all surface areas. The fruit should not be green orsoft 


Do not use bruised, decayed or wormy fruit,.
 

Size and sort fruit .into different size and'
Preparateon: 

.ripeness classifications. Can onlY. firm ripe fruit of one, ffom size., 

,Ifthere are more than one sizeof fjtxm ripe paices can size separately 

be *uniformin .appearance.,so the finished canned product: wi'i 


Peeling may be accomplished by hind with paring knives (stainless 
steel
 

If peaches are peeled by scalding
bladed, only), by scalding or by lye. 


place fully firm ripe peaches in a blanching basket and dip into 
boiling
 

water for about one minute or until 'the skin slips easily. 
Care should be
 

taken not to put the peaches in water cooler than boiling 
temperature, 100 C
 

(212 F), since this tends to.cook the fruit rather than 
loosen the skins.
 

,
.Remove the fruit from the boiling water and d*p it into cold water to crack, 
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the skims m# to stop cooking action.' The peaches should not stand in 

the cold water. After scalding the skims are removed with the aid of a 

knife. 

Peel peachesPeel large qwatities of peaches by the lye bath method. 

a concentrationby immersing In a hot, 100 C (212 7), lye solution having 

of 2 percent until the skims loose. Imersion tines range from 30 toare 

too much of the flesh is removed,too strong,60 seconds. If the solution is 

Care should
while if it i too wsk, the operation requires too much time. 


taken not to allw the fruit to remain 1-&the hot solution for periods
be 

the peaches will absorb the solution causlonger than those desipatedg as 


The lye solution does
Ing an Impairmmnt of flavor in the finished product. 


not remove the peel; it only softens it to be washed off with a spray. The
 

peaches should be placed immediately In a rather large volume of cold water
 

after being removed from the lye solution. Spraying to remove the disintegrated
 

•peel should start Imnediately. Properly peeled fruit should be very smooth 

and difficult to handle. For this reason it is suggested to split the peach
 

into halves and remove the pit before peeling. Pitting spoons are useful
 

in this operation.
 

After the peaches are peeled remove all blemishes that were not removed
 

during the peeling operation. During the triming operation varieties that
 

in a 0.1 percent ascorbic acid
are subjected to bromming should be placed 


left to
solution until placed n cans with syrup. Peaches may be sliced or 


ha emnad -- halves.
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Filling; Pack the peaches to within 6 ma (1/4 in.) of the 

top of the metal container or within 13 m(1/2 1n.) of the top of glass jars. 

Add hot 40 to 45.percent syrup to 'copletelyfill the matal container or fill 

glass jars to within 6 m.'(1/4 in.)'of the top. 

Exhausting and Sealing: Exhaust the filled metal containers 

to a center temperature of 71 C (160 F) and seal lmediately. Do not allow 

the contents to cool below the mLnimum initial temperature shown In the 

Processing Temperature and Time Scbedule. 

Processing:
 

Minimum Minutes at Boiling Water Temperature 

Container 
Initial 

Temperature 
100 C (212 F) 

(For each 305 meters (1000 ft.) in altitude 
Size (OF) increase the'processinx time by 10 percent) 

No. 303 can (303i06) 71 (160) 17 

No. 2 can (307x409) 71 '(160) 17 

No. 21f can (401x411) 71 '(160). 25. 

No. 10 can (603x700) 71 :(160)11 35, 

473 mL glass jar (pint) '71:.,(160)- 30

946 mL glass jar (quart) 71 (160) 35 

Cooling: Begin the cooling operation immediately after the 

processing time has elapsed. Cool all containers rapidly to 38 C (100 F), 

with cold water. Do not stack or store the containers until they are 

completely cool and dry. 



17. pears 

Container: Use plain tin containers or glass Jars.
 

Quality of Product: Pears develop a better flavor and finer 

texture if they are taken from the tree when some hat underripe and held 

in containers for 5 to 10 days for ripening. 

Preparation: Sort the fruit and remove bruised, rotted worm-, 

eaten, and inferior fruit. Because of the irregular shape of,pears and the 

ease with which they may become bruised and discolored, their preparation 

requires a &reat deal of hand work. Peel the fruit by hand. Expert labor 

is required if the fruit is to be peeled well and uniformly. After peeling, 

cut the pear in half, remove the core with a loop pear corer or coring hook, 

and cut out the remainder of the core with a paring knife. Trim away blemishes 

as the fruit is pared. Dip the fruit in a IZ brine solution to prevent 

discoloration.
 

Small quantities of pears may also be satisfactorily peeled by scald-. 

ing then in boiling water for two to three minutes. This water dhould not 

be below the boiling point as it will tend to cook the fruit rather than loosen 

to stop the cooking
the skin. After scalding, dip the fruit in cold water 

action and loosen and crack the skin. After peeling and slicing, dip the
 

fruit into a 1i brine solution to prevent discoloration.
 

If large quantities of pears are to be canned, they may be peeled 

whole with lye, similar to peaches (r.04), with the exception that pears 

require two or three time longer for peeling. Subsequent coring anus handling 

should be done by hand. 

Blanch the pears for one minute in IOZ boiling syrup. 
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Filling: Pack pears to within 6 mm.(/4 inch) of the top 9U 

metal containers or to-within 13ma.(/2.inch) of the top of glass jis. Add 

boiling syrup to completely fill tin containers or to fill glass jars to 

within 6 m (1/4 inch) of the top. 

Use a canning sdium of a 251 or 401 syrup.
 

Exhaust the filled metal containers
Exhausting and Sealing: 


to a center container tmperature of 71 C (160 F) and seal them immediately,
 

Where exhaust facilities are not available3 precook the food, add it to
 

the containers at,71 C (160 F) and seal the containers immediately. Do not'
 

allow the contents to cool below initial temperature shown in Processing
 

:Temperature-and Time Schedule before processing.
 

Processing:
 

Processing Temperatures and Times for Pears
 

Minimum Minutes at Boiling Water Temperature -

Initial 100 C (212 F) 

Container 
Size 

Temperature 
OC (OF) 

(For each 305 meters (1000 ft.) in alti
tude increase processing timeby 10), 

No., 303 can (303x406) 71 -(160) 20
 

No. can (307x409) 71 (160) 20-

No. 2h can (401'411) 71 i(160) 30 

No. 10 can (603700) ..71 (160) 45 

473 mL glass Jar (pint) 71 (160) 30 

946 L glass Jar (quart) 71 (160) 35 

Cooling: login the cooling operation immediately after the 

time has elapsed. Cool the containers rapidly with cold waterprocessing 

to 38 C (100 F). Drain and wipe excess water from the containers. Do not 

stack or store the containers until they ara completely cool and dry. 
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Containerk. Use plain tin containers or glass Jars. 

Quality of"Product: Th' pineapple should be fully mature since 

green fruit lacks the'desired'flavor. 'Overripe fruit ferments rapidly and 

should not be used for canning.
 

Preparation: Wash the fruit thoroughly. Cut:off the butt-!:
 

end of the pineapple with a sharp knife and twist off the top. The.fruit may
 

be prepared by either peeling and cutting to about half the depth of :the eye1
 

then slicing to remove the rest of the eye and core, or by placing the-pine

apple on its side and slicing crosswise and paring each slice.: lf the latter
 

method Is employed, cut out the core with an instrument similar-to a biscuit
 

cutter. For large-scale operations, peeling and coring of the pineapple
 

is performed by machine. These machines are entirely automatic ,and perform.',
 

the operations of cutting, sizing, coring, and removing.the outer shell.
 

Pineapples can be canned as slices or as chunks or fingersize piecs or it:-may,
 

,bebrushed and grated.
 

Filling: Pack pineapple to within 6.'rm.(1/4 iuch) of, the. top iof :, 

tin containers or to within 13 mm (1/2 Inch).of the top of glass jaris. Add, 

boiling 25-402 syrup depending upon the desired level of sweetness to comletely 

fill tin containers or to fill glass jars to within 6 - (1/4 inch) of the top., 

Exhausting and Sealing: Exhaust the filled tiu containers to!a
 

center container temperature of 71 C (160 F) and seal them imnediately. Where
 

exhaust facilities are not available, precook the food, add it to the containers
 

http:Inch).of


at '71 C (160 F) and seal the containers Imediatily, Do vot alloy the 

contents to cool belOa: initial temperature, shwn in Process tn. Temperature' 

and Tis Schedul before processing. 

Processing: 

Prociasi. Temperatureasad Tine for Pineapples 

Nizdsm Minutes at Boiling Water Temperature 

initial 100 C (212 F) 

Contalner' Temperature (For each 305 meters (1000 ft.) in alti
sI. ' :fl= 10)0C tude increase processina times by 

No.' 303 can. (303z406) 71 (160) 20 

No. 2 can (307x409) -71 *(160) 20 

,No. 2k can :(401x3411) 71. '(160) 30 

No.10 can (603x70) .71-(160). ,, 

473 mL glass jar (pint) .7i ,(160) 30 

946.mL glass jar. (qua t)d . (160)' 

Coling: 'Begin, cooling .Izuedi:ately atrtepois~gtm 

:hIa.elapsed.' Cool 'the containers rapidly'vith~od.ae 63 10F'G 

Drain and wipe thaeeceus vater from the containers Do niot' setack-or, store, 

.,the containers until 'they are caoletely cool and dry. 
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19. Plum 

containers or glass jars.Container: Use K-enamel 

Quality of Product: Plums for canning should be ripe, yel
 

firm. Undarripe plms lack flavor nnd are sour, while overripe 
plums
 

disintegrate in the process.
 

Preparation: Sort the plums andrremove any soft and defective
 

If.
 
Wash the fruit thoroughly to remove dust and 

spray residue. 

fruit. 


plums are canned with the skins, remove the stems, wash, and grade for size.,
 

Prick the skins with a needle to prevent bursting during the 
processing.,
 

Blanch the fruit for about 15 seconds in boiling medium syrup 
in order to
 

Insure a firm pack. 

If the fruit is to be packed without skinsp remove the skin from-the'', 

plum by plunging it into boiling water for one minute and 
then into clId 

the skins are removed imediately, the plums will be greeinior
water. If 

to stand they become reddish from contact with
yellowish, but if allowed 


the skin. If they stand too long they.become brown..,
 

boiling.medium syrup to completely fill tin-cont iners or to fill 
glass Jars
 

to within 6 - (1/4 inch) of the top.
 

Exhaust the filled tin containers to a
Exhausting and Sealing: 


Where
 
center container temperature of 82 C '(180 F) and seal them imediately. 


exhaust facilities ai not available, precook the food, add it to the containers
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at 82 C (180 F) and seal the containers Imediately. Do not allow the 

contents to cool below Initial temperature shown in Processing Temperature 

and Time Schedule before processing. 

Processing: 

Processing Temperatures and Times for Plums 

minimum Minutes at Boiling Water Temperature -
Initial 100 C (212 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti-
Size oC o9 tude increase processing times by 102) 

No. 303 can (303406) 82 (180) 15 

No. 2 can (307z409) 82 (180) 15 

'No. 2hs can (40Uz411) 82'(180) 20 

No. 10 can (603x700) 82 (180) 35 

473 aL glass jar (pint) 82 (180) 20 

946 uL glass jar (quart) 82 (180) 25 

Cooling: Begin the cooling operation inmediately: after the process

in m Cool the containers rapidly with cold water to 38 C.(100IF).tme has elapsed. 

Drain and wipe excess water from the containers. Do not stack or stere,the 

containers until they are completely cool and dry. 
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Container: Use R-ensmel tin containers or glass ijars 

Quality of Product: Quinces, like oranges, produce poor 

of their woody texture and bitter flavor, but, arecanned product because 


excellent if prepared as preserves. If they must be canned, however,
 

use ripe quinces free from blmishes.
 

Preparation: Wash the fruit thoroughly, peel and cut in 

Precook the -fruit in "bOiling heiavysyrupuuntil:segments similar to pears. 


almost tender.
 

-.. IFilling: Pack quince hot (/4inch)of'the,top:., 
• 

..... to vithin 6 ,m 

of tin containers or to within 13 um (1/2 inch) of. the top of glass jars' Add 

boiling heavy syrup to completely fill tin containers or to !f ill:glass.. jars, 

to ithin 6 - (1/4 inch) of the top. 

Exhausting and Sealing: No exhaust Is necessaryif the product, 

is packed hot. Do not allow the contents to cool below initial temperature, >: ' 

.shown in Processing Temperature and Time Schedule before processing :

Processing:. 

Processing Temperatures and Times for Quince 

Minimum Minutes at Boiling Water Temperature -
Initial 100 C (212 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti 
Size .oC F 'tudd increase proessing times by 101 , ' 

No. 303,can (303x406) 88 (190) 18 

No. 2 can (307x409) '88 (190) 18 

No. 2h can (401x411) 88 (190) 20 

473 uL glass jar (pint) 88 '(190) -20. 

946 mL 8lasu jar (quart) 88 (190) 25 



Coolin&: Begin the cooling operation tadiately after tlie 

procemsng time has elapsed. Cool the containers rapidly with cold water to 

38 C (100 F). Dkain and wipe excesS watet' from the containers. Do not stack'or sto 

the containers until they are completely cool and dry. 
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.21. lhubi 

Coutainer. Us.1-enmim tin containers -or glass jars. Because 

of the high acidity of*rhubarb,. glass jars are recommended in.preference to 

the tin containers. 

Wash and cut therhubarb into even 'lengths:with-Preparation: 

to the rhubarb. and cook in I tboiling water..out removing the skins. .Add sugar 

Filling: Fill the containers with hot rhubarb. Fill tin 

containers within 6 ma (1/4 inch) ''of th.top and glass jarsto within MM 

(1/ inch) of the top. Fill tin containers completely with-the cooking juiice 

and glass jars to within 6 m (1/4 inch) of the top. 

Exhausting and Sealing: No exhaust is.necessary if the product 

Do not allow the contents to cool below initial temperatureF.is packed hot. 


shown.n Processing Temperature and Time Schedule before"processing.
 



Processing: 

and Times for RhubarbProcessin TeMperatures 

Minimm Minutes at Boiling Water Temperature 
100 C (212 F)
Initial
C.ontainer Temperature (For each 305 meters (1000 ft.) in alti

oC (f tude increase processina time by 10) 

,No.303 can "(303z06) 88 (190) 14 

No. 2,can-(307-409) 88 (190) 14 

No .I ' can (401x411) 88 (190) 14. 

No.-10 can (603700) "88 (190) 20 

473 mt.glass jar (pint) 88 (190) 14 

946.a glass jar (quart) 88 (190) .14 

Imedeitely after the.Cooling: .. Begin.the cooling operation 

processing-time has elapsed..' Cool the containers rapidly 
with cold watei ,r' 

38,C (1007F). Drainand wipe excesswater from the containers. Do not
 

stack or store".th containers until they are completely cool and dry.
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22!. 16gOalle 

Container: Use' plain tin containers or glass jars. 

Quality of' Product: Use full grown calyces for canning., 

Preparation: Prepare roselle as a sauce. Remove the"stem 

and the seed and, using equal amounts of calyces and water, cook sl'oiwly 

until tender. Run t;a pulp through a sieve. Add )sugar'and bring-.o--a.,boil. 

Cook to the desired consistency. 

Filling: Pack the hot pulp into containers ,as close to the 

,top of tin containers aspossible and within 6 m.(14 inch) of the to of 

slass jar. 

Exhausting and Se Ang: 'Metal containers filled withhot0 " 

roselle pulp,. need not be exhausted -if the container is sealed immediately. 

,DO not all6w the contents to cooibelo initial temperature, shown- in 

Processing Temperature and Tie Schiedulebefore processing. 

.Processing: 

Processing Temperatures and Times for Roselle 

Minimum Minutes at Boiling Water Temperature 
. -- Initial 
 100 C (212 F)
 

Container Temperature (For each 305 meters (1000 ft.) in alti
-_,.- _size IM- tilde increase processing times by10%)
o '._ 


No. 303 can (303x06) 77 (170) 8
 

No. 2 can (307x09). 77 (170) 8
 

Np. 2h can (401x411) 77 .'(170) 12 

No. 10. can (603x700) 77 (170) 20 

473 .L glass jar (pint) 77 (170) 8 

946 .L glass jar (quart) (170) '7712, 



Cooling: .Begin the cooling operation iumediately, after ', 

the ,rproceusing time haa -elapsed. Cool the, containers rapidly with cold vats' 

to 6; C,(100 F) Drainandwie excess water from the containers. Do not"; 

a'stack,'or, atore .tha ontainera until they are completely cool and dry. 



Container: Use R.asmel containers or glass jars. 

Quality of Product: Sauerkraut is cabbage which has been 

subjected to a fermentation process to convert the natural sugar, lactose, 

in the cabbage to lactic acid. Late summer or fall cabbage is usually best for 

The cabbage head should be solid, free from decay and discoloration
kraut. 


or damage from freezing.
 

Preparation: Wash the cabbages to free them from dirt 'and
 

dust. Trim the heads to remove the defective leavesand bruised spots,
 

and remove the outer green leaves. Core and shred the cabbage.' Shredding 

is accomplished by cutting the cabbage in slices. Slw cutters'or hand

operated shredding machines may be used. The shreds should be cut 

approximately 1 - (1/32 inch) thick and as long as possibles 

'
 
Use tanks, barrels or small stone jars for curing sauerkraut. The ., 

:Placecontainers should be water tight to insure against 1oss from.leakage. 

the cut cabbage in the container and salt at the rate of about 1-/2 kilos

(2 to 2-1/2 pounds) of salt per hundred pounds of cabbage. Sauerkraut will 

soften if less than 2 percent salt is used and will become pink if greater• 

than 2-1/2 percent salt is used. Spread the salt over thin layersof cabbage, 

in alternate layers. Nix the layers to give an even distribution of the salt 

throughout the cabbage. Press the cabbage firmly into the containers using"a 

weight if necessary to pack it closely. Brine is formed as the salt draws:, 

j uice from the cabbage. 



'After the container Is filled, cover it with a clean cloth and-a clean
 

wooden cover. Weight down the cover to sink the sauerkraut about 25.4 vm 

(one inch) beneath the surface of the brine which forms. Allow the cabbage 

to ferment for about three to four weeks at a temperature of approximately 

18 C (65 F). Remove any scum which forms during the fermentation process 

once or twice each week. The fermentation process is complete when the 

cabbage develops a translucent appearance and when bubbles no longer rise at 

the sides of the container. When the fermentation process is complete, re

nova the cabbage for canning. Discard any discolored or dark sauerkraut. 

'Heat the well-farmented crisp sauerkraut to approximately 71 C (160'F)
 

before packing into the containers. Do not boil, as this :causes:the kraut
 

*to darken. 

Filling:. Pack sauerkraut to within 6 me (1/4 iinch);' of the 

.top.of metal containers and to within 13 m. (1/2 inch) of the top.of glas's 

'jars. Add boiling brine to completely .fill metal containers or to.%fill 

:.glasi jars to within 6 m (1/4 inch) of the top. 

" 


Exhausting and Sealing: Exhaust the filled metal containers
 

to a center container temperature of _71 C,(160 F) and seal.,them.inediately. 

Where exhaust facilities are not available, precook the food, add it to the 

containers at 71 C (160 F) and seal the containers imediately. -Donot allow 

the contents to cool below initial temperature shown i4i Processing Temperaturi
 

and Time Schedule before processing.
 



Proebmim Temperatures and Times for Sauerkraut 

Kinimm Minutes at Boiling Water Temperature .-
Initial 100 C (212 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti-
Size C 0f) -tude increase processing times by 10%) 

no. 303 can (303AI06) 71 (160) 20 

No. 2 can (307x409) 71 (160) 20 

No. 21j can (401x41!) 71 (160) 25 

No. 10 can (603x700) 71 (160) 40 

473 mL glass jar (pint) 71 (160) i20V 

946 at glass jar (quart), 71 (160) 25 

Cooling: Begin the cooling operationi edi"tely',after 'the 

processing time has elapsed. Cool the containers rapidly with cold water to 

38 C (100 F). Drain and wipe excess'water from the containers *'DO not- sta6k 

or store the containers until they are completely cool and dry. 



i24.. Stravberries 

Container: Use i-enamel containers or glast jars. 

.Quality of Product: Strawberries, like quinces or orange.
 

Canned strawberries
ake excellent preserves, but are unsuited for canning. 


are very soft, pale in color, and lack flavor. If they must be canned, how

ever, use strawberries which have firm texture, good color and flavor, and. 

are large. The flesh should'be pink to red:with no white centers. 

rPreparation: " Pick over and remove faulty, or' green s9traw

berries.' 'Hul by removing the caps, wash, and drain.' 

Filling:. P stberries to with 6.mm,(l/4 indh)of the 

m (1/2 inch) of the top of,:glass Jars.;top of metal containers or to 4ithln 13: 


Add boiling 552 syrup to completely fill'metal containers or .to'fill,.glass jars
 

to within 6 mm (1/4 inch) of the top. 

the filled metal containers .ExhaustExhausting and Sealing: 


.
 
center container temperature of 77 C':(170 F) and seal them immedi.ite.
to 


Where exhaust facilities are not available, precook the food in a 55%-syrup,..:
 

add it to the containers at 77 C (170 F)'and seal the containers immediatel
 

not allow the contents to cool below initial temperature shown in:Process-C
Do 


in& Temperature and Time Schedule before processing. 



Processing Tmperatures and Times for Strawberries 

Hiiumm Minutes at Boiling Water Temperatures -
Initial 100 C (212 F) 

Container Temperature (For each 305 meters (1000 ft.) in alti-
Size OC (oF) tude increase processinst times by 10%) 

.No. 303 can (303c406). 77 (170) 8 

No. 2 can (307x409) 77 (170) 

No. 2k can (40zx4ll) 77 (170) 8 

No. 10 can (603x700) 77 (170) 10 

473 uL glass jar (pint) 77 (170) 10 

946 uL glass jar (quart) 77, (170) 10 

Cooling: Begin the cooling operation immediately.after the 

processing time has elapsed. Cool the containers rapidly with-water to 38 C. 

(100 F). Drain and wipe the excess water from the. containers'.,, Do, not :stack 

or store the containers until they are completely cool anddry., 
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25. Tomtoes 

Container: Use plain tin or R-enamel containers or glass jars.
 

Quality of Product: Tomatoes for canning should be red and
 

fully ripened but firm. The tomatoes should be free of green areas around
 

the stm end but not soft overripe. Vine ripened tomatoes give the best flavor
 

and color. Smooth and regularly shaped fruit is preferred since it is more
 

easily prepared than irregularly shaped fruit.
 

Sort tomatoes to remove green, rotton,.or un-Preparation: 

sorting, wash the tomatoesthoroushlydesirable 'fruit before ashin'. After 

to :.the .skin due: to contact-to!-,remove dirt, mold, or rot that has adhered 

'ihfaultyproducts. , Sprays are usually preferable . ,for:washing, tomatoes,
 

they are less likely to break or i-bruise the product.since 

Peel tomatoes by scaldi.g them for-30 to 45 seconds in boiling water 

or under steam for about 30 seconds. This..scalding loosens the',,skin on:' 

ripened tomatoes and facilitates peeling. The temperature of water: should 

cook the tomatoes without
 not be'belov 100 C (212 F) as cooler water tends to 

loosening the skins. Immediately after scalding the tomatoes, dip them in cold, 

water or under cold sprays in order to cool them for convenient handling and 

to crack the skins.
 

First remove the entire core and core particles taking care not to cut
 

The core must be removed since
 too deep as to penetrate into the seed cell. 


it is hard and tends to retard heat penetration and thus may cause spoilage.
 

Remove the skins by slipping off or by twisting the tomatoes 
in the hand, or
 

Strip off the entire skin and remove
 by using special spoon-shaped knives. 


Cut the tomato into conveniently
the black tip at the blossom end of the fruit. 


sized pieces if desired."
 



6 MR (1/4 inch) of the pop
Filling: Pack tomatoes to within 

m (1/? inch) of the top of glass jars.
of metal containers cr to vLthin 13 

If packLn cut, fully rips tomatoes, enough Juice will be released 
during
 

Excess Juice in the preparation container
 to cover the pieces.
packing 

should be poured over the product to completely fill tin containers and 

If packing whole 
fill glass jars to within 6 - (1/4 inch) of the top. 

tomatoes within 6 M (1/4 inch)
tonstoes, pour tomato Juice over the whole 

- (1/2 inch) of glass jar. Add 	2.5 wL (1/2 teaspoon).,
of top of can and 13 

sL (pt.) glass jars. Add 5 mL
salt to No. 303, No. 2 cans and 	473 

and 946 mL (qt.) glass jars.(1 teaspood salt to No. 24 cans 

the filled,: tin containers,:Exhausting and Sealing: Exhaust 

for raw pack to a center container temperature of 60 C (140,F), and seal them 

are not available, precoo6 the raw
imediately. Where exhaust facilities 

fool, add it to the containers at 60 C (140 F) and seal the 
cans immediately.
 

Do not allow the contents to cool below initial temperature shown 
in Process-i
 

ing Temperature and Time Schedule before processing.
 

Processing:
 

Processing Temperatures and Times for Tomatoes
 

Minimum Minutes at Boiling Water Temperature -

Initial 100 C (212 F) 

Container: 
Size 

Temperature. 
OC (OF) 

(For each 305 meters (1000 ft.) in alti

tude increase rocessina times by 1OZ) 

Cooled with Water Cooled in Air 

No. 303 can (303406) 60 (140) 40 35 

No. 2 can (307z409) - 60 (140) 45 35 

No. 2h can (401x411) 60 (140) 55 45 

No. 10 can (603700) 60 (140) 95' .i80 

473 mL glass jar (put) 60 (140) i45, ,,35:, 

946 mL glass jar (quart) 60 (140) 5545 



Cooll g Begin the cooling operation imediately after thib 

processing time has elapsed. Cool the containers rapidly with water to 38 C 

(100 F). Drain and vipe excess water from the containers. Do not stack or 

store the containers until they are completely cool and dry. 



Containers
 

Glass containers are recomnended. + If metal containersare usedp 

they should be made from 100-25 electrolytic, fully enameled' inside, -with 

inside ea strip of enamel. 

Quality of Product:
 

'
 
- Select firm ripe fruit of several Varieties ifree.from decay'and 

worms. A M1end of several varieties produces a butter of better flavor and. 

quality than a single variety. At least one of the varietiesin the blend 

should be tart. 

Preparation: 

Wash the apples thoroughly to remove all dirt,. spray residue and 

any other foreign material that may be present. Remove all decay, bruises andc, 

.oth.'blemishes that will affect the quality of the finished product. .,Apples' 

may or may not be peeled and cored. If the apples are not peeledi they should; 

•be cut into quarters or sections and remove the blossom and stem ends. If,! 

the fruit is peeled and cored,' it should be"chopped into smal pieces to in-' 

crease the cooking speed. 

The unpeeled and cored 'apples'.wiill 'need to be precooked1 with just 

enough water to prevent scorching. After the.fruit has become soft 1t"must be,, 

put through a pulper to remove the peel and core tissue and seeds. The pulp 

is then returned to the kettle to finish cooking.
 

In removing peels, cores, stem and blossom ends and defects a.yield
 

of approximately 75 to 80 per cent can be expected of good quality apples. If.
 

'/2 ,
 



applesiare quartered and only the defects,* stem and blossom ends are 
removed'
 

,prior to precooking a yield of approximately 80 to 85 per cent can be expected
 

after running them through a pulper to remove the peels and cores.
 

Cooking:
 

The cooking-of:apple butter usually takes place in a stainless steel
 

siteam jacketed kettle.' During the cooking process several things are accomplished
 

'such as: / removal of-moisturelfrom the apple tissue and other juices that may
 

be added for seasoning and coloring thus concentrating the ingredients to a
 

higher soluble solids (sugar) content; 2/. carmelizations of sugars for desired
 

flavor and *color; and 3/ the desired texture andS consistency are obtained.
 

The ingredients used in making apple butter contributes to the
 

flavor and color of the finished product. Various combinations of spices are
 

.used with cinnamon being the primary basic spice flavor and cloves giving ithe
 

some ,recipes
secondary flavor* All-spice and nutmeg will also be found in 


depending upon individual preferences. Boiled cider and highly colored
 

are added
concentrated,fruit juices such :as, raspberry, elderberry and gr'ape 


for their .additionalacidity:and color. Single 'strength or unpasteurized apple
 

' ' 

cider :is used instead of boiled:cider, that has been concentrated to twenty-five
 

It is
 per cent of its original volume, if.peeled.and. cored apples are: usedi'. 


better to use boiled cider wlth the mash from: precooked unpeeled and uncored
 

applee because less cooking time would be required to remove the moisture. 
The
 

water in the mash of unpeeled and uncored fruit should be sufficient to prevent
 

sticking and scorching in the initial cooking stage whereas the moisture 
in single
 

strength apple cider prevents sticking and scorching when peeled 
and cored apples
 

Just at the end of the cook the addition of a small amount of vinegar
are used. 


'in'addition to the citric acid is recommended for lowering the 
pH. improvivS the
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the pH will give the 'applebutter a'longersh,,elf lifflavor and aroma. Lowering 

after a container is opened for use.
 

A typical recipe or formula is suggested for apple ,butter,,whichmay"
 

be subject to a wide variation:
 

Apples:
 
21.75 klls : ;(48 punds)
Chopped peeled and cored apples 


or
 
(52 pounds)Precooked apple mash 23.6 kilos i 

Apple cider or juice for: 
.9(Chopped peeled and cored apples 

., eis , W" 

use single strength 

or
 

Precooked apple mash use boiled, 
cider concentrated to of its 

500 milliliters (1pint)original volume 

White sugar (cane or beet) 2.7. kilos ( 6 pounds) 

2.'7 kilos '( 6 pounds)Brown sugar (cane or beet), 

68.0 grams (2.4 ounces),-Cinnamon, ground 

6.8 grams (0.24 ounces)Cloves 

Citric acid, USP or :equivalent 	 27.2 grams- (1.0 ounce ) 

30 milliliters (2 tablespoonsfulVinegar, apple cder 

The above recape or formula will yield a-proximately 16 7 kilos 

(36.75 pounds) or 14'. liters, (3 gallons 	and 3 quarts), 

In cooking applebutter made .from chopped peeled and cored apples, the 

.the kettle first followed bysinle"strength apple juice shouldbe added to


Add the
one-hilf of the apples if the-kettle will not hold all"the fruit. 

.remainder of the fruit as the apples cook down from the loss of ,moisture. If 

precooked apples are used, add as much'of the mash as the kettle will hold, 
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Add the remainder
conveniently allowing enough space for proper stirring. 


of the mash as the fruit cooks down and space becomes available. The boiled
 

cider may be added as space permits. 

It is necessary to stir constantly while cooking continues to remove 

the moisture until the soluble solids reach 43% as determined by a refractometer. 

A hydrometer or a Brix spindle will not be accurate for a product of apple butter 

-consistency. About half way througW the cooking period to reach: this point, 

the sugar is added to give it sufficient time for carmelization -thus contribut-' 

iung favorable color and flavor to.the apple butter. 

After.the cooking operatiov., as set forth, has ched this point, the, 

spices fruit juices and vinegar are added and the: coking and stirring 

continues until they are thooughly mixed,into the apple butter, which should 

not require more thin 10 to 15 minutes.. If-: 'ooked for a.longer period), 

considerable quantities of the volative flavors from the spices andjuices 

w ll evaporate off into the atmosphere'and will becomelost. 

.. after, the c
Filling of 'the -containre is ould begin immediately Cooking 

operation has ended. The contaner e should, be fillIed with the hot apple butter
 

m 
 of the,top
with A temperature of at least 85 C (185 F) to within 3 (1/8 inch) 


and sealed immediately. Upon sealing the containers they should be turned upside
 

down or onto their tops to permit the hot apple butter to sterilize the lids.
 

Should the filling temperat ure fall below 85 C (185F) A short-process of 15 

minutes inboilin watr 100 C (212 F) is recommended toavoid unnecessary.
 

spoilage.
 

Cooli: 

Cool the containers Imediately with cold water to 38 C (100 F).-'
 

'Thei.containers should be wiped clean and dried before placing them in caseL,
 

and storage.
 



The canning or preservation of fresh juices is frequently:dv,-irable. 

the juices provide a tasty and high-viti ni iadditi onWhen properly canned, 

However, the juices of many fruits and ve'.abies are not,to the diet. 

The canned juice must r<tain'its'fresh flavorsatisfactory for canning. 


and color throughout its shelf life With somej uices freezing is the only
 

commercial method of preservation capable of. kee'p'.. the. quity .of the,,', 

Juice comparable, th the fresh food. 

The.J uices normally prepared'and canned are Of sut. icienit acidity that
 

they may be processed at or belowthe temperatureof 'boilingWater. In.,
 

order to prevent producing a product.that has-a cooked or. burned flavor,:.

the temperature.of processing is usually less than that of boiling water.
 

asFlash pasteurization-is highly recommnended for sterilizing juices, such 

apple and citrus uices. This method-of processing rendei.s'the-juice safe 

for,consumption in a minimum of time.O' The equipment needed'for flash
 

pasteurization'is comparatively complex and expensive. Consquently it 

will,not!be diecussed.in this manual. However, research-laboratories 

associated with the .canning industries should be consulted regarding flash 

pasteurization and other informa'tioiiif relativel le juice pre

servation is to be undertaken. 

1zn preparing juices for canning, the iame 'general procedures hold that
 

preprinitsies• aqndg" ' ".. .....- rd
 

apply to the canning of fruits and vegetables. The same precautions regard

ing cleanliness and care in perforiiLng the various operations should .be
 

observed. In particular, the .preparation steps must'be carried out,as
 

http:temperature.of


rapl a"Possible. Ji 'rarticularly susceptible to oxidation wth 

Citrus.Juices ',for 
ruault,dicoloratin 'and chan e in flavor and taste. 


example, lost"flavor aid color.vez, ~yIdue:. to..oxidation, indat the
 

same'time they t;.ome theirnutritve :v,uae.
 

'-Certain oItal utensils and: containers should not be used inpreparing
 

products for inaamg juices'. Copper, iron, ior steel implesente, utensils, 

etc., are IIkely to cause darkenin of soe juices whereas some .metals.impart 

flavor •to the. Juice. For. example, zinc or -galvanized containers 
an unifiavo'/able 

i agate ware, tin coated, aluminum,
juices,poisonous. 


,or stainles: steel utensils and'containers are recommended-
for use in the 

vahevrious',fruit or; highly acid"juices.-. 

render 'cJrtain Glass, 


preparation of, 


'The flavor of all, :dces is retained for a longer period of time-if the 

Juices are deaeratid.inadlately atr preparing and be ore- illing the 

of deatrating equipment-will notjbe-discussed
container., However :tbe ue 


in this manual. it,will be. considered that deaeration need ioti. be performed
 

if: t0e juiceis4isflash asteurized'." the prospective cannifig plant operator
 

intends: to can relatively large amounts of-juices that require deaeratings
 

,he should consult with.laboratories associated with the'canning indus t",f or" 

use. as .uch equipment. 



1. A,,le Juice
 

Contaimer: Metal containers made from double-coated enamel

ed electrolytic timplate and inside side seem of enamel and glass containers
 

are recomided for their resistance to the corrosive action of apple juice.
 

Quality of Product: Only sound firm ripe apples should be4
 

used to obtain the beat quality juice. Immature and overripe apples lack
 

sufficient flavor to produce a good quality juice. Usually, small apples not
 

suitable for fresh market are used for making juice, however, large applesI
 

will give a better yield. Generally, the best quality Juice is made from:a'.
 

blend of several varieties instead of a single variety. Apples that have.
 

dropped and lain on the ground for several days often -develop musty 'off-flavors
 

that are imparteu in the juice. Drops should be avoided.-,-


Preparation: The apples must be thoroughly washed to remove
 

spray residue and all other foreign material. Apples soaked in tanks with?
 

constant running water and washed under heavy sprays of water will generally
 

free them from dirt and spray residue. All fruit showing signs of decay and. 

worm must be removed before grinding or crushing. The fruit should bej ground 

or crushed with equipment having stainless steel contact parts. Th1, equipmpnt 

mst be kept clean by daily cleaning practices. The crushed apple pulp is 

pressed with either a manually operated screw type press or by a rack and cloth 

hydraulic press to extract the juice. The juice is strained through a stainless 

steel wire mash or a cloth mash as it flows from the press to remove the large 

particles of apple pulp. The strained juice is then placed in large suitable''
 

plastic or stainless steel tanks for producing either a cloudy or clarified l
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juice.: A cloudy juice is produced by letting the juice stand for several 

hours to permit settling of suspended solids. The juice is then siphoned from
 

the sediment and given a heat treatment followed by cooling. This preliminary
 

heat treatment permits removal of substances that may coagulate by subsequent
 

heat treatment during sterilization of the juice. If the volume of juice is 

large it would pay to run it through a centrifuge. Perhaps the most satisfactory 

method of clarifying juice is the use of the enzyme, pectinase. This enzyme 

breaks down the pectin in the juice, precipitating part of.it and rendering 

-part of it soluble. Instructions from the upplier ofthe enzyme shoild be 

foliowed closely to give the best results. Following the enzyme tre llent the: 

± to set for several hoursandd,is then eithersiphoned from thejuicieS allowed 

iment or is passed through a filter. 

'Filling and Sealing: Heat theqjuiceto, 88':C ;190,F) aind
 

completely.fill,the containers with'the juice being careful not to-allow the.
 

to 88,C (190 .F)beforeesfallsaling. If codingdies are'temperatutre below e 

used .In the closing machine be sure c./,oding. dies are,adjusted.ins uch a manner

that will not.give too sharp an imp.ression.: Fracturing the enamel on te',in

side of the'tops.can cause early perforations. 

Processing: No processing is necessary when the apple juice
 

is filled and sealed into the container at a temperature of 88 C (190 F).
 

Invert or lay the containers on their sides for at least 5 minutes to provide
 

enough time for the hot juice to sterilize the tops before cooling.
 

Cooling: Begin the cooling operation inmediately after the
 

holding period has elapsed. Cool the containers rapidly with cold water to
 

38 C (100 F). Drain and wipe excess water from the containers. Do not st :k
 

or store the containers until they are completely cool and dry.
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. Ielrrv Juices, 

R-enameled body and ends-m tal -,containers or
Containers: Use 

glass containers. 

Quality of Product: Any good-flavored variety_ of berry such 

as blackberry, raspberry, loganberry, strawberry, may 
be used in preparing
 

juices provided they are not underripe and are free of mold, 
rot and ferment

ed fruit.
 

Preparation: Wash the berries thoroughly afid removeall under

:ripe, overripe, bruised, moldy and.decayed fruit. Heat th6,berries in a'
 

Press and strain juice from thehot berriesto
kettle to71 C:(160 F). 


removeI e pl.,p'. d..sugar if desired. Reheat the juice to 93 C (200 F)O 

Filling Fill containers :completely with hot ,91; C (195F) 

°
 
S- ling.: "seal: the containers iueediately. Do not 'allow,the 

JUice to cool before sealing. Invert or turn the..filled, sealed containers 

over on heir sides and hold 5 minutes for the hot juice tthe 

tops.. 

Processins: Processing will not be necessary if the containers 

are sealed while the juice has a temperature of at least 88 C (190 F). Should
 

the, temperature fall below 88 C (190 F) it will be necessary to give the. 

10 Minutes for,No.. 2: containers of juice a short process in boiling water: 


cans and smaller; 15 minutes for.No. 2 cans and glass jars; and 20 minutes
 

,for No. 10 cans.
 



Coling: Begin the cooling operation imsediately after the
 

holding period-or processing time has elapsed. Cool the containers rapidly
 

1wIth cold vater to 38 C (100 F). *Do not stack or store the containers
 

..ti1vthey are completely cool.and dry.
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3.. Grape rJuce
 

Container: Use R-enameled body and ends metal containers or', 

glas :containers. 

Quality of Product.: Any.good-flavored juicy grape or 

muscadine that is free from rot-my be.used in preparing juice,." 

Preparation: Wash and atem the grapes. -Crush them andI 

heat to between 60 C (140 F) and 63C (145 F) and press while hot'to 

extract the juice. Strain the Juie, and add sugar if desied. Pasteurize. 

the grape juice In one-or-two gallon containers at.74 Cl(165,F)) for 40 

minutes. Seal the containers and alloy LtheM to. stand- for. ihree to 

six months to allow the undesirable cream oft tartar to separate. After

this time, the juice can be used ok canned insmaller containers.' 

Filling: Heat thejuice to 93 C'(200,F) and pour into

the containers to fil them as.: completely as possible., 

Sealing: Seal the containers imnediately arter:the hot 

•product has been added. Invert or turn.,the container on their sides:
 

and-hold 5 minutes for the hot "j to .ste.ilize
the tops.
 

Processing: Processing will not be necessaiy :if,'the containers +


'
 are sealed while the juice has a temerature of at least88 C (190 F)., Should,.

the teperature fall below 88 C (190 F) it will be necessaiy to give the, con

tainers of Juice a short process iui boiling water: 10 minutes for No. 2"', 

cans and smaller; 15 minutes for No. 24 ca and glass contaIners; and' 

20 minutes for No. 10 cans. 

Cooling: Begin the cooling operation iinediately after' the
 



holding period or processing time has elapsed. Cool the containers rapidly 

with 'cold water to 38 C*(100 F). Drain and wipe excess water from the con

tainers, Do not stack or store the containers until they 9ompletely cool 
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40: Graf.Iruit, Juice 

Use plain tin containers or glasn 	container.
 Container: 


Quality of Product: The, grapefruit for, producing 'Juice f 

caing should be well ripened yet free from spoilage.
 

Wash the grapefruit thoroughly. 	Cut the fruil
Preparation: 


in half and ream the fruit juice from the halves by hand or:bymachine.
 

the juice to 
:Filter or strainthe juice to remove seeds and pulp. /Heat 

88 C (1901F).
 

icontainers as completely as possible with: the:,
 
n r co-
.'eea,pill "ngv . F1 I1 

hot juice.
 

Sealing: Seal oties immediately after teh'juice has 

minutes for,:
been added. Invert or turn containers on their sides,and hold 5 

*:
the hot'juice to sterilize the tops' 


Processing: Proeseingvill not be necessary if the containers, 

are sealed while..thi juice has a !temperature'of at least,88C (190 F) 

'itwill be necessary to give
Should the. temperature fall belo 	 88 C (190 F) 

rocess in boiling.water i minutes for
 
the containers of juice a short'

p :


'
 ;

No. 2 cans and smaller; 15 minutes for . 24 cans"and a-l'as'

rconainers
 

and 20 minutes for No.: 10 cans.
 

Cooling: Begin' tile cooling ope6ration immediately after- the, 

Cool the container ra pidly
holding period or processing tim 	 has elapsed. 


Drain and wipe excess water from thie:
 
with cold water to 38 C (100 F). 


Do not stack or store the containers until .they are completely
containers. 


cool and dry.
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5. Oran&. Juice 

Since a successful method has not been developed for.processing 

oraiise juice other than flash pasteurization, it is recommended that this . 

Juice not be canned unless it is mixed with higher acid Juices such as. 

,grapefruit.Juice. If such a mixture is made, the juce will .retain its 

flavor for a longer period of time than pure orange juice. The pasteuriz-' 

ing times for such mixtures .are dependent upon the acidity and upon the., 

size-of ,te containers. Research laboratories connected with the canning 

ndus iry should be contacted for specific instructions if orange,jl i.s to, 

be 6anned. 



6: Pineapple Juice
 

Container: Use.plain tin contaLners or gslas container.
 

Quality of Product: Field ripened pineapple should be'usedi'_* 

in 'preparing pineapple Juice. Pineapple juice is usually a by-product:.from' 

a canning plant, after the choice sections have been canned., . 

Preparation: Wash the pineapple thoroughly?,.Peel, slice, 

' core, .and grind the pineapple to a.pulp'. Press the pulp toextract the 

juice.' Strain the Juice and,heat to 91 C (195 F). 

.Filling: Fill:the containers as oplety ssible with 

the. hot :Juice; . ::;:-

Sealing: Seal the containers iediately after the :-hot 

Juice has been added. Invert or turrn the containers,on their sides an'ad : 

hold 5 minutes for the hot juice t sterilize.the 'tops. 

Processing:. Processing will not be necessary if the -containers.
 

are sealed while the juLce has*_:teerature of at least 88 C (190 F).1 

Should the temperature fall below, 88 C.190F), it will be necessary.iv'e'": 

the containers of Juice a short process in boiling water: AO0 minutes for No. 

-cans and smaller; minutes 2k cans and all glass containers;15 forNo. 'and 

,20.minutesfor No. 10 cans*
 

CoolLng login' the coolLng operaion immediately after the 

holding period or processing tim has elapsed. Cool the containers rapidly with 

cold vater to 36 C (100 F). Drain and ,wipe excess water from the containers. 

Do'not stack or store the containers until they are completely cool and dry-'. 
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*7 Prune Juice 

Container: Use RA-enameled ,body,a d ends rnetqlcontainers" 

orga~scontainers.
 

,Preparation: Soak"diied pruns in,16otwater:for one'.,to four 

hourp at 93- C (200,Y) to remove the soluble substances. The lengeth of soak

ing ±1e depends on the toughnesa of, the prune..Repeat the soakings to 

fully extract the soluble substances. -Filter-the juice and bring to the desired: 

concnration by boillng or by diluting vithvater.0,: Heat the Juice to 88 C 

(190 F).
 

the hot juice.
 
Filling: Completely. ill, the containers -.it'. 

Sealing: Seal ''the containers'imnediately after-the hot'juice
 

'hasbeen added.'
 

Processing:.
 

ProcessingTemperatures aid Times for Prune Juice
 

Minimu- Minutes at Water Temperature 
 -

1"Initial 88 C (190 F) 

Container, Temperature (For each 305 meters (1000 ft.) in alti

:''Size 'C ) tude increase rocessin times by 10%.).. 

o. .. 82 (180) 18
303 an' (303x406) 

,.Mo. 2 bcan '(37x409) 82 (1) 20 
,, 2k '8 an.:.L (4 lx ll' lap) 5.'No 


No.' ca (0x41 82 (8)3 

No..: 0 can (603x700) 82 180) 

473 klgla jai (pint) 82ja (180)". 25 

946 al glass jar (quart) 82 (180), 35 

-qi
4 



Cooling: Begin the cooling operation immediately after the
 

processing time has elapsed. Cool the containers rapidly with cold water,
 

to 38 C (100 F). Drain and wipe excess water from the containers. Do not
 

stack or store the containers until they are completely cool and dry.
 



8'6-.Tomato Juice 

Container:, ' Use paiticoaiesor: glass,. ars, 

jUse tomatoes which were harvested,when.
Quality of,Product: 


The tomatoes should have developed full color and.flavor.
fly red ripei 


Preparation: Sort toiatoes in order to remove green,
 

overripe, or ,otherwise undesirable product. Wash thetomatoes thorodgh'ly
 

to remove dirt,: :mold, or rot. 'Cut up the tomatoes and place in steam-ja'cketed
 

(Theykettles ,or in stock pots: and heat ii their own juice to 60 C (140 F).., 


may also be treated in the steam blancher for two to three minutes.) Takite
 

care to,prevent,excess aeration during these operations.
 

T is.mayl be done
After preheating the tomatoes, extract the juice.". 


The hot pulp may be passed througW the juicer puree
in one ofseveral ways. 

:attachment of the meat grinder. Th6tomatoes",may also be run through A 

juice extractor or pulper ., Heat th .extracted j:Juice to'between 82: C (1,9 F) 

and ;85 C6(185" F). 

filled immdiately with.the,
Filling: The containers should .be. 


hot ',juice.i Fil*a I ' ....
Fill tin containers do full,as possible., Glassiars should be
 - .:d e. 


maybe added at',this 'tim.
filled,to within 6M (1/ inch) ofh 


if desired.

Seal•containers iediately:after te hot juicehas.-.been-;,
Sealing: 


added.
 

,
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Processing:
 

for Tomto,Processing Temperatures and rTms JuIce,., 

Minimum: Minutes at Boiling Water Temperature -

Initial 100 C (212 F) 
Container Temperature (For each 305 meters (1000 ft.) in alti

"
 
Size _C ' 'tude increase processing times by 10%) 

No. 303 can (303x406) 82 (180) 38 

No. 2 can (307x409) 82 (180) 40 

-O. 2~ an (041) 82 (180) 45w 

No.' 10 can (603x700) 82 (180) ,8. 

glass jar (pint)' . .40
 

94 


,473l 


-glass jar (quart) 8, (10) 45. 

. Begin ther ooling operation imediately after ,theprocess-Coling. 


inj:tiame has elfrvied. Cool the containers rapidly with cold 'waterto 38 C (100 F). 

Drain,and wipe excess water from the containers. Do not. sack or store the 

containers until they are complete,,y cool-anddry. 

'7'4
 



'Low, ACID MIDS. 

:Lowacid foods require processing at temperaturas 13 eeeuof 'n100 C 

(212 7).' The relatively high tmperatures are required to kill the sPOres 

of mesophilic microorganism found in these foods. 

the usual canning medium normally added to low acid vgetabls i 
:Brine Is 

may also be added to some vegetables,. •However,. a nutritiolol sweetening agent 

vegetable flavor"Brine: ndsweetening agents are added to help maek the raw 

some ople find objectionable and make the canned product more palatable. 

one 
The brine, usually: a two per cent salt sioltion, may be made.and added ih 

the
 
ways., The:,salt solution "may be made -prior to canning by adding

of: several 

Salt may also be added to
of salt to potable, soft 'Water.specified amount 

The required amount
 €ontaluersin granulated;or in,tablet form. 
the individual 

the product,, following fill*", ,In the containers- and the 
of 'salt is placed on 

salt to be added i 'eitherThequantity, of 
product is covered with boiling water, 

In Table, In the Appendix of this Wual. 
at or..araulat. fom 

4qS
 



Container: Use plain tin containers or glavs jars.
 

Quality of Product: Use young, tender stalks for canning. 

Hard or deformed stalks and stalks shoving evidence of rust. (a reddish 

fungus) should not be packed. 

Asparagus wilts rapidly after it is harvested, and for this reason 

it should be brought to the processing plant as quickly as possible after 

cutting. If it is necessary to hold asparagus from one day to the next, 

it should be refrigerated at about 2 C (36 F). 

Preparation: Wash the asparagus, trim off scales and tough 

ends, Make certain that washing hits been thorz',-.,h; the tips and leaflets 

should be examined carefully for sand. Washing is accomplished more satis

factorily under sprays than by dipping. Floating the stalks in warm water
 

facilitates cleaning exceptionally dirty asparagus. The top portion, the
 

length of the can, or only portions of the stalk should be canned. Cut the
 

stalks either into container-length pieces or into one-inch pieces. The
 

container-length pieces should be about 6 mm (1/4 inch) less than the 

height of the container. Tender portions cut from the sta'k or trimmings
 

from the container-length pieces may be used as asparagus cuts.
 

Blanch the cut and washed asparagus in steam or hot water from two to 

four minutes, depending on the size of the stalks. Blanching removes the 

At the samemucous material from the stalk and reduces the bitter flavor. 


time, blanching softens the stalk and thus allows the container to be 

filled more completely. Cool the blanched asparagus quickly under water 
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sprays or by dipping in cold water to facilitate packing. Do not allow the 

asparagus to remain in the cooling water for more than a few seconds. 

Filling: Before filling the asparagus into the containers# 

sort it into grades according to both color and uniformity of size. If the 

asparagus is to be packed whole, gather sufficient stalks in a bundle. 

Work the bundle of stalks into the container with the cut ends down. Settle 

the stalks by tapping the container on the table. The pack should be firm 

in order to insure that the stalks-will not break in subsequent handling 

Leave a space of 6 m '(1/4 inch) at the top of tin containers and .13,'MM 

(1/2inch) at the top of glass jars. Use boiling water or iiine tofill. tin 

containers completely or just coVei: the product in glass jars. Whekt'e;brineus' 

,is not used add salt as specified in Table= in the appendix oft 

manual. 

If asparagus cuts are packed, fill the containers by scooping the
 

sections up and pouring them into metal containers to within 6 mm (1/4 inch)
 

of the top or to within 13 m (1/2 inch) of the top of glass jars. Brine or
 

boiling wter is added as above. 

Exhausting and Sealing: Exhaust the filled tin containers to 

a center container temperature of 77 C (170 F) and seal thin immediately. 

Whore exhaust facilities are not available, precook the food, add it to the 

containers at 77 C (170 F) and seal the containers immediately. Do not allow 

the contents to cool below the minixum initial temperature shown in Processing 

Temperature and Time Schedule before processing. 
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Processing:
 

PROCESSING TIMES & TEMPERATURES
 

White or Green ASPARAGUS CrTS, Including Soup Cuts, In Brine'.
 

Maximum Minimum 
Fill Initial Minutes at Retort Temperature 

Container Weight Temerasures 116 C 120 C 
Size Gram (Ounces) -C -F) (240 F) (248 F) 

8Z Tall Can (211x304) 179 6.3 21 (70) 32 23 

No. 211 Cyl. Can 224 7.9 
49 
21 

(120) 
(70) 

30 
32 

21 
23 

(211x400) 49 (120), 30 21 
No. ZOO Can (300x407) 312 11.0 21 (70) 32 23 

49 (120) 30 21 
No. 10 Can (603x700) 2126,- .'75.0 21 (70) 38 29 

49 (120) -36 27 

ASPARAGUS SPEARS, Tips.Down, In -Brihl\-. 

IniialMinuteat:Ret'ort-Temperature
"' . .. . .. . . .. ."Container Teeratures-b'r 11611:C 1 0 I- - . 120: C
 

iSize -C-~~(20F):(248 F1) 

No. 2 Can (307x409)- 21, (70) 29 22 
and smaller 49 (120) 28 20 

No.10 Can (603x700) 21 (70)'- 34 241 
49 (20) 32 22 

ASPARAGUS SPEARS, T ps Up, ,In, Brine 

Minimum 
Initial Minutes at Retort Temperature
 

Container .. Temperature 116 C 120 C
 
site 0 j240 F (248 F) 

No. 2 Can (307x409) 211 (70) .. 32 24 
and smaller 49 (120) 30 23 

No. 10 Can (603x700) 21', (70) " 37 28 
49 (120) 35 26 

Cooling: Begin the cooling operation imediately after the
 

processing time has elapsed. Cool tin containers rapidly with cold water to
 

38 C (100 F). Drain and wipe excess water from the containers. Do not stack
 

or store the containers until they are completely cool and dry. 



Presiure procesing ofarMichOkas'and artichoke hearts produces 

a product that is of'poor quality. "For thia reasong this product is usually 

pruesrved"by acidifying it with Vinegar. The acidification permits safe 

processing in boiling vater'at 100 C (212 F) vhich does not reduce the 

Care should be taken in all steps of the operations.,
quality of the'product. 


must be consulted, i the product- is toFor:'this' reason. a research laboratory 

be canned. Spices may.- be aded to artichokes i f lthey are to be prepared s 

'pickles.
 



White Beansp Navy Beans, Red Kidney 	 Beans:and3. 'BEANS -DRIED, 

Peas in krine or Sauce 

Use C enamel containers or glass: jars.Container: 


Preparation: Inspect beans or peas and remove all 
foreign
 

matter such as small pebbles, stones, clods of dirt and 
defective beans or:
 

or fiber glass, in water 
pas. Soak beans or peas in tanks, 	 stainless steel 

205 ug per liter (12 grains per gallon)
total hardness not exceedingwith a 

from 10 to 15 hours depending upon the moisture content of the dried beans. 

The moisture content of dried beans ay range from 9 to 18 percent. The 

lower the moisture content the longer the time required for, soaking. Hard-

Harder the water the'longer
 ness of the water also affects the soaking time. 


the time required for soaking. The addition of 0.2 percent sodium
 

hexametaphosphate,-.to water having a hardness from 428 
to 479 img per,liter,,. 

(25 to 28 grainwper gallon) has been .found to. improve the texture of the 

the finished product. Frequent changes of the soaking water 
b,'ban pnd skins in 


he beans. In tropical countries sprouting
helps to prevent the souring of 


Under 'such conditions the soak
 often.occurs during long pe.riodsof 	soaking. 


'
 of,the
 
time should be shortened as much:as possible by adjusting the hardness 

with high moisture .ontents. Conditions and 
water iand selecting beans or peas 

procedural methods should be avoided that will cause the 
beans or.peas to
 

Over soaking, particularly in.
 soften and their skins to split and peel o-ff. 


'ugper liter (4 grains per gallon), will,
soft water with a hardness under 68.5 


in the containers. Soaking water -with, 
cause splitting and matting of the beans 

softening and skin 
a temperature in excess of 38 C,(100,1) will contribute to 


of dry peas or
When beans are soaked properly, 25 kilos (55 lb.)splitting. 


beans should produce approximately 46 to 48 kilos (101 ."to106!lb.) after
 

an ,8to 10 hour soak.
 

http:hexametaphosphate,-.to


Beans and peas are bimched after soaking from 3 to 8 minutes in water at 

82 to 93 C (180 to 200 F). Avoid over blanching which will contribute to 

split ting of the skins. Longer blanch from 10 to 30 minutes may be substituted
 

for long soaks. However, trial packi must be made if short soaks followed by
 

long blanches are employed to make ;ccurate adjustments in filling weights and
 

in water content of the sauce if sauce is used as a canning medium.
 

Various sauces may be prepared for baked beans and pork and beans., Plain 

sauce can be prepared from molasses, sugar, salt, water and spices. Tomato 

sauce may be made from-the same ingsredients with the addition,of tomato. 

puree. If the beans are to be canned with pork, place a'.piece of pork in each, 

container before filling with beans and adding the sauce. 

The following recipes have been found to be acceptable and could be used
 

as a basis for formulating one that would be more:suitablefor a particular
 

market ,.or O'ne 's taste.
 

1MOLAS SES. SAUCE, 

240 kios (5.28 lbs.)Molasses, 


Brown Sugar --3.00 kilos. (6'. 60 lbs.). 

White Sugar, 3.60 kilos. (7.90 lbs.) 

Salt 2.38, kilos, (525, lbs) 

Starch' 0.84 kijlos (1.85,lbs.)' 

Pepper 25.52 grams, (0.90 o2s6), 

Mustard 5.4grams (2.10'ozs. 

"Garlic'Powder .7.09 grams (0.25 ozs-.) 

Onion.Powder ' 

"-I:o 
36.86,,grams (i.30.ozo.) 

Water, Sufficient'Quantity to Hake'l 100.000" liters (260'5 ga1*s'* 



TOKATO SAUCE
 

Touato Sauce, 1.045 specific gravity 14.65 kilos (32;.25 lbs.) 

salt 2.40 kilos ( 5.30 lbs.). 

.WhiteSugar 6.00 kilos (13.20 lbs.)O 

Starch.85 kilos (1.85:lbs.) 

Corn Syrup 2.40 aklos ('5.30 lbs.) . 

Vinegar, 5.00 per cent ,acetic acid 0.50 liter (1.06 pt-

Austard 59.50',grams 2.1ozs ) 

Mace .1grams' 0.25.oi.) 

Cloves 5.70 grams 0.20 ozs.). 

Paprika. 7.10 'grams (:0.25 ozs.) 

'Pper26.90 grams 0.95 ozs.) 

Cinnamon. ,.5.70.grams 0.-20 ozs.) 

Garlic Powder' 7.10 grams 0.25,ozso) 

Onion Powder'. 29.80.grams (1.05 o . 

Water, Sufficient Quantity to Make 100.00 liters (26.5 gals..) 

Fill hotbeans into the metal containers to a
.Filling: P 


proscribed.fill weight and add;,the ,hot sauce,or 2percent brine to completely
 

fill the metal container and to within 6 mm (1/4 inch).Of the top of glass
 

The fill weight will vary according to the moisture,content 
of-the
 

jars. 


beano after soaking and blanching. Generally,.beans will contlinue !to absorb,
 

moisture from the sauce or brine for some time after the beans have been
 

Properly filled containers should contain lust enough sauce to
canned. 


cover the beans after canning and storage for several weeks. After establish

ing soak and blanching times that will be used for the type of 
beans available,
 

The .follow-.
 
several packs should be made to determine the 

proper fill weight. 


in& are some suggested fill weights for several different size containers.,
 

http:inch).Of


These fill eihts are based, on; the conventiona1 soak time using water with 

a.hardnssa of 68.5'tO 154.", gper liter (4 to 9 grains per gallon). 

FILL WEIGUTr 

WFilleighttaln"er .. 
g.ams .Size... 

8Z Short, (21WO1x3 106 to 120 133/4 'to4 1/4) 

No. 300 30U407) 198 to' 227 7 to 8 ) 

No. 303 130Ux406Y) 212to 248 (7 1/2 to.' 8 3/4) . 

.to ( 1/2 to 111/2) • 

No.2 (307x409) 269 326. 

to 468 (13 1/2 to. 161/2)No. 2 (40U41.283 

No. '10 (603x700) 1446 to 1729 (51 to.61 

8 3 /4)
473 mL glass Jar. (.pint ) 220 to 248 -(7: 3/4 to 

946 n L glass jar ( quart ) ;'39 to 406 (54/2,to 17 1/2) 

Exhausting and Sealing: Noexhausting isnecessary for beans 

F) and the. sauce. or brine 
they are filled at a ,temperature of 88 C (190

when 

is added at that,'temperature. 

.Sealthe containers :immediately-after the hot produt has been Added., 

Do not 'allow the. contents to cool below the,minimum.initialtemperature specified 

Dried Beans or Peas:.:In"'the.Procesing Temperatures and Times.Schedule for Soaked' 

in"-rine before processing. 



Processlm-


Frocessirg Temperatures and Times for Soaked Dried Beans or Peas
 

Container .. 

Size .C 


No. 2 can (401x411)

and . , 

Smaller 

No. 10 can (603x700) 


473 ml, glass jar (pint) 


946 ml, glass Jar (quart) 


in Brine
 

(No statch added)
 

Minimum
 
Initial 


Temperature 

( 


38 (100)

60 (140) 


38 (100)::.
 

:-60 '(140): 


60 .'(140) 


.60 40) 


Minutes at Retort Temperature
 
.116 C 118 C ".121 C, 
t240 F) (245 F) (250 F) 

40 27 ' 19 
38 25 117 

59 42 30
 

54 37 26
 

40 30 20
 

45 35 25
 



Beans, or:,Peas in .,Sauce'epratures*Processing T and Tine f or Soakeid Dried 
Witho'r Without -pork, 

Minimum 
Initial Minutes at Retort Temperature 

Container Temperature 116 C 118 C 121 C 
Site''' OC,,(40F (!Fl 20F (245 F) (250 F).

8mmm 	 C 


38 .(100) 	 86 73 65 

8z Srt c6an (2x3OO) 	 60e '.(140) 80 68 60 
82 '(180), 71 59 52 

38 "(100) '107 90 .. 80 
No. 300 can (300x4"7) 60 '(140) ' 83 7497 

82 '(180) 84 072' 

No. 303 can (303x406) 
38' '(100)' 
60, '(140)-
82 '(180):' 

112 
102 
190 

97T7 
89 
77 

79 
6.8 

2 38 (100) 127 112 102 

No. 2 can 307409) - 60% (140) 
82 (180) 

17 
102 

102 
86 

'89 
76 

No....cn (401x411) 
3 (100)5 

6 (14 
82 '(180) 

143 
123 

1,38 
128 
:108 

128 
113 
98 

-38 (100) 27 255 240. 
.No.,10 can (030700) 

71 '(160), 225 210 '1951 

473 -ML glass jar (pint). 82 (180) 110 9 85' 

946 glasjar.(quart) '82 (180) 120,.100 

Begin cooling operations imediately.after,:the::;:process-
I 'Cooling: 

(100: F)'. ,Cool''
.tigtlieAah elapsed with cold water and cool rapidly to 38,C 

than No,. 2 
under presure ,all glass containers- nd metal containers larger 

007x4a9) . :Drain and wipe excessIwater. from the containers.' Do not stack,;Ior 

store. tb.i containers unttil ithe? are comley cooland dry,. 



4, D0 * nsv (Green or Ws)m.. 


Use plain totie:in. cont,in or glass'. 

Snap or green beans for canning 	should,
Quality of Product: 

and before the seed tends to separate from the podtenderbe4harvested while 

the pods during:
during the processing. When the individual beans leave 


cooking, they are too mature to have good flavor and 
texture for canning.
 

The bean pods should be as free as possible from strings or fiber 
use. 


aif held in storage .for too long
and from blemishes and rot. Beans, 

ti after harvesting, become wilted, darkened, and tough. 

Remove the ends of the beans and 	the strings, and
 Preparation: 

and one-half 
or cut the beans into pieces approximately one to one

break 

otherwise :undesirable beans
inches long. Discard overmature, bruised or 


are to' be
 
during the snapping operation. 	If large quantities of beans 

,be used to remove the ends.canned, a mechanical niWeX can 


steam blanch-cooler or hot water at :approximately
Blanch the beans in 


91 C (195 1). The length of blanching depends upon thetype and maturity
 

of the beans and is usually less than five inutes. The beaus should become
 

Sliminess
 
pliable in the blanching process, but should not become sliy. 

indication that the product has been over-blanched.,is an 

After blanching, dip the beans quickly into cold water 
or under water,::
 

-sprays to stop the blanching process and make the product 
easy to handle.
 

Do not allow the beans to temain 	in the cooling water more 
than a few 

seconds.
 

(1/4 inch) of the top of tin-,/,
-
Filling: Pack beans to within 6 


(1/2 inch) of the top of glass jars. Add'
 -
containers or to within 13 




boiling water or brine to copletely fill tin containers or to fill glauss 

jars to within 6m.(1/'4 inch) of the- top. 

Where prepared brine is not utilised salt in granulated or tablet 

form is placed on top of the product after' it is added to the container. 

Boiling uater is usedas the canning medium. 

ExhavutiP$ and Sealingt.: Exhaust the filled tin containers'to! 

atcenter container temperature of 74 C,'(165, 1).and seal, th~m imediately. 

Where exhaust facilities are not available'.precook the food, add it tothe 

containers at 74 C.(165 F) and seal imediately. Do not allow the content ' 

to cool below the minimm initial .te*erature shown.in Processing Tes rature 

and Time Schedule before processing.: 

Processing: 

:PROCESSING TEMPROATURES AND TINS FOR. GR OR, WAX: BEANS IN. BRINE 

Minimu= 
Initial Minutes at Retort Temperature 

Teperajure . .116C P118 C 121 C. 
Container Sise :Ce f (20 F) (245 F) (250 F) 

No. 2 Can (307x489) .21 (70) 29 23' 19 
.and. Smller 4 27 17:49 '(120) 21 

dc-'
 

http:shown.in


Whole or Qt, With Soak-i Dried Shelled Type Bearta, In,Brine 
No Starch Added 

Maximum Minimum 

Can Size' 

Fill 
weight 

'Grams(oe 

Initial 
Teperature 

c.) C (wF'
(70) 

Minutes at Retort Temperatur'.
116 C 118 C, 121 C 

'(240.F) (2 F (250 F) ' 
37 2; 1. ii -

No.. 303 Can (303x406) 326 11.5 	 21 (70) 37 26 19
 
49 (120) 35 24 17
 

567 	 21 26 

49.,'(120) ::351- 24 17-


No. .2, Can (401x411) 20.0 	 (70) .. "7 19 

No,.::10 Can (603000). 1985 :70.0 .21 "(70) 47 34 26 
49 '(120) 4431 23 

'hole or Cut 

Maximm 
Drained 
 Minii
 
Fill Initial. Minutes at Retort Temperatur
 

Weight Ti erature 116 C -118 C 121 C
 
Container *Sia Grams (Ounces) C. (240 F) (245 F) (250 F)
 

8Z Tall Can (211x304) 147 ( 5.2) 21 (70) 23 18 14 

8Z Tall Can (211x304) 181 (a6.4) '211 (70) 24 18 15 

No. 303 Can (.03x406) 284: (1o.)- 49(120) 22 16 13 

No. 303 Can (30:hx406) 354 '(49 (120) 23"17 14o.2 	 5 .: 70) 23' :17 
No 2 Can (307x400) 363 .(12.8) 212,(70 	 71 

49 (120) 21, 15 :13
 

No., 2h Can . (401x4:11) 539 ,(19.0), 	 2 (70): 24*18 14 
.49 *(120)' 7216 13 

No. 3 yl: Can (404x700) 794 (28.0). 	 21 (70) 26 2016

'.-, . . .?: "::.49 	 (120)' 16" 9., 15":' 

NO. 10, Can (603000) .1,985, (70.0) 	 21. (70)' 30 23''18 

49d(120) 28 i1. ' 16
 

'47 3.L Glass Jars (pint) 	 74 (165 5 23' 2 

946 mL Glass Jars (quart) 	 74: 06) 30,.2 



Sliced Lqngtbise or French Style 

Drained Minima 
Fill Initial Kinutea 'at Retort Temperature 

ViS1 oragure .I16 C 118 C 121 C
£c-Ga.'st&" ,",(o ) "__ "(24 ) '(245 F) (250 F) 

a.,al Can (211x304) " 159 ( 5.6) 21 (70) 29 23 19 

8ZT1ll.Can 13O4) "173 (6.1) '21 (70) 38 3.11 ,27 

8Z Tall Can (11130) 190 ( 6.7). ,21' '(70)- -'52 44 '39 

8Z Ta'llCan 2113604) 204 (7.2) 21 (70) 7 63 57 

No. 303 Can (303x06) .312':(Jll 0), .49:,(120) .7 21 17 

No. 303 can: (303406) ,340 '.(12.0) 49'(120) 35 28 24 

No. 303 Can' (303406) 369 (13.0) :49 (120) 47 39 34 

No. 303:Can: (303x406) 397 (14*0) 49 (120): :65 57-- 52 

No. 10 Can (603z7.00)r:-2,098 (74.0 , 21 (70) 43 33 27, 
49-(120) .37 28 -22 

Cooling: Beginthe cooling operation immediately after .the
 

,
processing time has elapsed'with cold water and cool rapidly to 38 C,(100 F). 

++Cool under pressure all glass containers .andmetal containers larger than No. 

2' (307x40). Drain and wipe excesss'water from the containers. Do not stack r 

or store. the containers until theyare completely cool and dry 

• : + + ::+° ' -: + / +:++4"+-q 



5, Dams. Gren UA 

Container: Use plain tin containers or glass jars. 

Quality of Product: irm beans should be harvested when the 

bio reaches mature sioe but before it loses its grien color. The best tine 

for harvesting line beans is when the pods are still green yet the beans 

shell out well. Only young, tender IlUr beam should be canned. The older 

beans with high starch content are undesirable for canning but may be pre

served by drying. Lim beans should be handled in small quantities and as 

rapidly as possible in the smaller operations so that spoilage will not 

occur,
 

Preparation: Lime beans must be shelled during preparation if 

they are not separated from the hull by vining machines during harvesting. 

Lima beans can be shelled either by hand or with the mechanical pea sheller 

with the proper accessories. Pea or bean shellers are highly reconended 

where large quantities of bews are to be prepared. If these machines 

are used, the product st be handled rapidly to avoid spoilage. After 

shelling, wash the beams thoroughly in runaing water or under cold water 

sprays. Do not store beans for further operations after they are washed 

since they flecolor aad spoil within a few hours. If they must be held, 

hold then in shallow trays where air can circulate through them to prevent spoil-

In& and do nat wash then until just prior to the blanching operation. 

Sort the beans in order to remove old, discoltred, or dried beans. Blanch 

the sorted and washed beans at approximately 91 C (195 F). Blanching may 



take place either in hot water or in a steam blancher. The blanching time 

viii vary with the maturity of the beans. Small beans nay be blanched in less 

than three inmtes whereas the older beans will require a longer time. Drain 

the beans at once. 

Filling: Pack beams to vithin 12.5 a (1/2 in.) of top of metal 

containers or to within 25.4 m (1 in. of the top of glass jars. Add boiling 

2% Ifttne or boiling water to completely fill the metal containers or to fill
 

glass jars to within 12.5 m (1/2 In.) of the top.
 

Where prepared brine is not utilixed, salt in granulated or tablet form is 

placed on top of the product after it is added to the container. Boiling water 

is used as the canning medium. 

Exhausting and Sealing: Exhaust the filled tin containers to
 

a center container temperature of 60 C (140 P) and seal them inmediately.
 

Where exhaust facilities are not available, precook the food, add it to the
 

cans at 60 C (140 F) and seal the containers immediately.
 

Processing:
 

Processing Temperatures and Time for Lima Beans
 

Green Lim Beans, In Brine
 

N-Inihum 
Initial Minutes at Retort Temperature
 

Container Temperature 116 C 118 C 121 C 
Site oC (OF) (240 F) (245 F) (250 F) 

Ito. 2 Can (307x409) 
and 21 (70) 40 27 19 

Smaller 49 (120) 38 25 17 

No. 3 Can (404x700) 21 -(70) 
49 (120) 

46 
44 

31 
29 

22 
21 

No. 10 Can (603x700) 21 (70) 57 41 31 

49 (120) 53 27 

473 mL Glass Jar (pints) 60 (140) 45 35 25 

946 sl. Glass Jar (quarts)60 (140) 50 40 30 
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Begin the cooling operation immeditely after the
Cooling: 

procesing tine has elapsed with cold water and cool rapidly to 38 C (100 F). 

under pressre all glass containers and metal containers larger than No.
Cool 

the containers. Do not stack.2 (3070M). Drale ad wipe exces water from 


or.etore the costaimers until they are completely cool and dry.
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tontanr Us Realcont&inrs. or. glass jars 

Quality' of 'Product: Beets'for canning should be tender and" 

young, and should be canned as soon after harvesting as possible. Beets 

that must be stored for any length of time develop a bitter flavor. The 

beets mbst desirable for canning are of a uniform dark red color, not light

colored." Beets that have developed in dry weather usually have fibrousand 

woody portion4 and should not be used in canning. 

Pr.paration: Ingeneral, beets of -approximately, two ahs. 

i diameter are canned whole, whereas beets of'larger sizes may be sliied-or 

quartered.' First remove the tops or la+fy. portions 'of the beets.. The', 

tender tops are often, caied as greens. Leave -about one inch of both root. 

and leaf stalk on the beet'.toprevent bleeding during the 'steaming operation. 
Wash +thebeets thorughly+toremove adhering'dirt. A strong water spray is-. 

desirable for this- purpose, particularly.if considerable dirt is preoent.. In . 

some cases, it may be necessary to soak the beets, in order to remove the adher

ing dirt. Use vegetable brushes in washing if'necessary but..+. take not to.care. 

break the skin of the vegetable. 

Grade the beets roughly into two sizes, smaller that two inches and 

larger than two inches in diameter. This grading gives a uniformity to 

the finishad product and simplifies the subsequent preparation steps. 

To permit peeling, steam the washed and trimmed beets at about 107 C 

(225 V) for about 15 to 25 minutes, the time depending upon the size of 

the beet. Boiling water may be used instead of steam to loosen the skins 

0, 



but it removes considerable sugar and other soluble compounds from 
the
 

Steaming is accomplished in the retort at the required pressure or
 beets. 


Chill the steamed beets in water to stop the.
 in specialized apparatus. 

After steaming and coolIng the. beets. 
cooking action and to crack the skins. 


thei:'.
 
grasp them firmly with both hands, and twist in opposite 

directions with 

This removes the peeling except around the stem 
andthe small
 

hands. 


root at the tip of the beet. Trim to remove all traces of the skin and
 

Do not allow the beets to remain in the cold waterfor more
 root tip. 


Prompt handling is.then necessary..'
 
than a few seconds before peeling 

begins. 


:.or the skin may.be difficult to remove.
 
Quarter, slice, or dice large-beets. Slices are.usually,about 9.5 mm.
 

(3/8 of an ic)tik 

top of tin'
Filling: Pack beets to within 6 mm (1/4 inch) of 'the 


13: mm (1/2 inch) of.the top:.of :.glass jars. Add boiling
 
coOntainers or, to within, 

.water or:brine to completely.fill tin containers or completely,
coverthe 

product in gglass Jars.. 

Where prepared brine:is not utilized, salt in granulateduO'ir tablet .form . 

is placed on top 'of the product afteri it Is.added, to the container. Boiling 

:ater is used a. the "canning.medium.'
 

-Exhaust the filled tin containers to
Exhausting and Sealing: 


acenter container temperature of 71 C (160 F) and seal 
them immediately.
 

to the

Where exhaust facilities are not available, precook the food, add it 


containers at 71 C (160 F) and seal the cans itediately. Do not allow the
 

contents to cool below -theminiatu iniiial"temperature before processing..
 



Processing Temperatures and Times for Beets
 
Whole, Cut, Quartered or Sliced
 

Minimum
 
Initial Minutes at Retort Temperature
 

Container. 
Size 

Temperature 
C OF) 

116 C 
(240 F) 

118 C 
(245 F) 

121,C 
(250 F) 

No,: 2 ,Can (401x411) 
and 

21 
60 

(70) 
(140) 

37 
33 

30 
26 

25 
21 

Smaller 

No.10 Can 700Y 21 (70) 51 :42 35', 
not sliced 60' '(140) '42 36 29 

No. 10,Can (603z70) '21 (70), 5.4.4 39' 

sliced .60, (140): 49. 40 34 

-473 LTGlass Jar (pint) 71 (6 35 27 201160) 

946 mLGlass Jar (quart)71 (160)1 40 33 25 

Co oling: Begin the cooling 'oper ation iuedia telyafter 'the 

procesin. time has elapsed. Cool metal containers rapidy'with cold water 

rain and:wipe excess Water frowi the containers. Do not.to d38C(100 F). 

stack r store the containers until.they.are completely cool and'dry.
 



Container: Use' C-enamel containers or glass .Jars 

Quality of Product:: Use only fresh broccoli with thefIlorettes_, 

' 
Do not use thick stems unless they, are- and buds tight and not in flower. 

tender. 

Preparation: Wash the broccoli thoroughly to remove dirt and
 

(1/2 inch) less
foreign material. Cut the broccoli to a length of about 13'*u 


than the height of the container. The larger stalks should be ,halved or 

quartered. Blanch the product: at about .91 C (195 F) foi approximately 3 minutes, 

' 
depending on the thickness,of the stalks. Dip the blanched product in ,the ' 

, .cold water to stop thencooking action and to allow ease in handlin. 

(1/4'inch)
Filling:. Pack broccoli with heads,"up to ithin .6 mm 

Iof t'ihe top of tin containers or t within 13 mm (1/2 in6h) of the top of glass 

Jars. Add boiling brine or waterto completely fill tin containers or-to -fill 

glass jars to within 6 m (1/4 inch) of the top.
 

'
 Where prepared brine is. not utilized,.salt in granulate or tas bi e , is. 

placed on top of the product.after'it is added'to the ontainer.'Boiling water' 

usedLas the canning medium. 

tin containers to a
Exhausting and Sealing:. Exhaust the filled 

center container temperature of 66 C (150 F) and seal them immediately. 
Where., :
 

to the containers,
exhaust facilities are not available, precook the food, add it 

Do not allow the contents. L 
at 66 C.(150 F) and seal the containers immediately. 

to cool below the minimum initial temperature before processing.
 



Processing
 

Processing Temperatures and Times for'Broccoli, In/ Brine 

Minimum. 
Minutes at Retort Temperature
Initial 


Container 
Site .... 

Temperature 
. 

7116 C .118 C 
(240 F) (245 F) 

121 C 
(250 F) 

No. 2 can (307x409) 66 (150) 30 28 25 

No, 2h, can (401x411) 66 (150) 30 28 25 

No. 10 *can (60300)Y, 661 (150)' 40. 35: 30 

473-uL Glass Jar (pints) 66, .(150) 35 26 .20 

946mLGlass ar' (quarts)' 66: (10) 40 31 1 25' 

BeginI'the cooling operation immediatelyafter the:.
Cooln: 


elapsed. Cool:tin containers rapidly with cold waterto 
procesing time has 

xcess water' from.the containersi D... not
38 C (100-) Drain and, wipe 

anId dry.
stack' or 'tore the containers.until they are completelycooi 

g€(1
 



B.ruses i 5 tsI
 

Container: Use plain tin containers or glans Jars,.
 

Quality of Product: Brussels sprouts used:or--canning .shouldb 

-atared and free of insect Injury. he florettes houldnot be shriveled, 

bruised or discolored. 

Preparation: Break sprouts:from theheadshi wash, sort, and blnch 

steam for about four minutes. Chill the ;sprouts thoroughly in 'cold waterwith 

".toprevent matting in the container. 

Filling: Pack .brussls sprouts to within,I6 mm,- ,(1/4,; inich) of 

' the top. of,.glass,the tOp of tin containers and.tqwithin 13.mm'(1/2 inch), of 

Jars. Add boiling 111 brine to 'completely fill the tin containers or to 

filglass jars to within 6 am1/ inch) of the top. 

Where prepared brine is not utilized, salt in granulated or tablet 

-formis placed on top of the product after it is added to the container. 

Exhaust the filled tin containersExhausting ad Sealing: 

to a center container temperature of 66 C.'(150F) and seal themimmediately, 

here exhaust facilities are not available, precook the food, add it to 

seal the containers immediately. Do not.the containers at 66 C (150 F) and 


allow the contents to cool below minimum initial temperature before processing.
 



Process Lng:
 

Procusing Temperature. and Times 
in BrineBrussels Sprouts 

Miuimu 

•Initial •Minutes at Retort Temperature 
Container 

S~ia • 
Temperature 

C.....'' '.f) 
.116 C 118 C 

'(240 7) '(245F) 
121 C 
(250F) 

No. 2'.cans9(307x409) '21 (70) 
60 .'(140) 

42-
37 

33 
28 

27. 
22 

No. 2 cans,P: ;(401x411) 21 (70) 
60. .(40) 

:47 
42 

38 
33. 

32 
-27 

No. 10 Cans (603x700.) 21 (70O6 52 

60 (140) 62 47 35 

473 uL Glass Jars (pints) ' 60 (140) 3730 25 

946-uL Glass Jars (quarts) 60 '(140) 42. 353 

Cooling: Begin the cooling'operation inediately after the
 

processig.time has elapsed. Cool tin containers rapidly with cold water to.
 

38 C:(100 ,F). Drain and wipe excess water from the containers. Do not stack or store

-he.ontiners until- theyare ompletely'co and-dry.
 

449(e 



Contalnar Use plain tin containers or glass -jars.,. 

Quality of Product: Cabbage used for canning is usually 

firm. The heads should not be shriveled, bruised ..or dis , 

s a and very 

of insect damage.colored, and should be free 

Wash the cabbage thoroughly to remove dirt
Preparation: 

cut into sections and steam blanch 
and foreign aterial. Trim the head, 


until tender, usually 5 to 6 minutes. Steaming is preferable to blanching in
 

water as less of the soluble food elements are lost,
 

Filling: Pack cabbage to wthin 6mm (1/4 inch) of the top 

of tin containers and to within 13 nm(1/2 inch) of the topof.glass jars. 

Add boiling 14 percent brine to comp~letely fill tin containers 
or to 'fill 

to within 6 m (1/14 inch)'of the top*.,,glass jars 
'
 m
 

Where prepared brine is not utilized, salt.in granuiated 
or tablet for
 

is placed on top of the product after it is added to the containers.
 

If cans are filledwith.hot cabbage-,
Exhauotng and Sealing: 


a will notbe necessary to exhaust. 



,
ProcessiangTeperatures and Times for Cabbage "
 
Wedges in Brine
 

Minimum 
Maximum Initial Miiutes 'at'Retort Temperatu 

Container 
.......,"Sie....-..... 

Filled',Weight 
( c ) 

Temperature 
oC -

.11 :C :.118 C 121 C 
(240F) (245 F) (250 F) 

No. '2can (307x409) 340 '(12) 21 (70) 40 .31 25 

No .2 can (401x411) 482 '(17) 
60 
.21 
60 

(140) 
(70)

'(140) 

35 
45 
40 

26 
36 
31 

20 
30 
25 

-

No." 10 can (603x700),, '1758, 2'(62) 21 (O) 65 -51- 40" 

Glass Jar 473 mL (Pint) 
60 .(140)
66 (iS0) 

60
35 

:46,
29 

-35
25 

Glass'Jar .946 mL (quart), 66 '(150) . 40 . 34: 30 

Cooling:.... Begin,::the colin operation immediately,after the
 

;process.ing tim.e has elapsed. Cool'tin containers rapidly withcold .water to 38 C
 

.(100:F). Drain and wipe excess water from the containers. Do notstack o~r store
 

the,containers until they are completely cool an dry.
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10. Carrots 

Container: Use R-enameled.containers. or" glass Jars, 

Quality of Product: A well shaped,,deep orang -colored
 

_'carrot is most desirable for canning. The'carrots should be crisp and 

oany root .should be used. 'Disposeoeand only fully matured ones.tender, 


that has become fibrous or woody.
 

Remove 


about 38 to 51 - (1-1/2to 2 inches) of the stalk at the top (the -tops
 
Preparation: i the leavesfrom the cirrot', ,leavings., 

eliminate

be removed from the carrots before delivery at -the cannery to 

can 


disposal problem). Soak the carrotsein water to loosen dirt
 
the waste 

before washing. Sc'r the carrots with a'stiff brush until they are clean.
 

are to beihandled, :prays, expedite washing.-,

'If large quantities of£ car qts 

be peeled either-by
carrots. after they, arewashed * Carrots mayPeel 

hand .or ",y lye. In peeling by hand, use the stub of 	the carrot .stalk to
 

carrot :with a :sharp,..

hold 'them with while removing the thin peel from the 

.

,peeling knife. Remove the top remainderafter the peeling'is complete.' Il 

tiptrim them, removing-tops and small root 
carrots.are to be lye peeled, 

from the point of the carrot -:,Carrots that have been freshly dug are, lye 

of:about one and one-half minutes;..:Carrotbvery short treatmentpeeled with a 


to ten days require..abtrout
that have been shipped or held in storage for up 

The skins should. slip :Off freely and leave 
two and one-half minutes or more. 

after this time. 'After' lye peeling, practically
the carrots smooth and clean 

A'4-i/2 percent lye solution is_required for peeling
 no triming is necesnarv. 




carrots. Wash the carrots thoroughly in cold water after the lye treat

ment. If the skin still remains on the carrot, it should be removel by
 

holding the carrot underwater and brushing with a vegetable brush.
 

Cut the carrot into the desired site. Can small carrots whole if
 

desired. Cut or slice larger carrots for canning.
 

Fillings Pack carrots to within 6 mi (1/4 inch) 6f the top
 

of tin containers:or to within 13 , 1i/2 inch) of thel top of glass jars.
 

Add 21 brine to copletely fill: tiu -co or, o fki g'lass jars to within
dotitit 


6 (1/k inch) of the top. 

Where prepared brine is not utiized, sait n graiated or tablet 

formis placed on top of the product after it is ddeidAo the cbttAid"r 

.Boiling water is used as the canning medii 

xhausting and seslingt aeu he filled ii 00inerso 

a' center containi teperatUte of 66 C (50 F) ind seal them iiedite1y 

Where exhaust facilities are not &aVibtible precook the foodi add it to thie 

containers at 66 C (150 F) and sea, i Do notthe c6nainers niediately. 

allow the contents to cool below the itiim initial temperature shown 

in the Processing TemperatUres and Tis fbir Processing before processing. 



Processing Temperature and Times for 
Mhole, Cute Quartered, Sliced or Diced Carrots 

I dttal Micutes at Retort Temperature 
Contalner Temperature 116 C 118 C 121 C 

SineC (F) (240 7) (245 F) (250 F) 

Mae 2* Cam (4011 ) 21 (70) 36 29 25 
and 60 (140) 33 26 22 

smaller 

8o.10 Can (603700) 21 (70) 44 35 30 
not sliced 60 (140) 39 31 25 

No. 10 Can (603700) 21 (70) 52 43 38 
sliced 60 (140) 47 38 33 

Glass Jars 473 uL (pints) 66 (150) 35 26 20
 

Class Jars 948 ri, (quarts) 66 (150) 40 31 25
 

Cooling: Begin the cooling operation iumediately after the 

processing time ha elapsed. Cool tin containers rapidly with cold water to 

38 C (100 F). Drain and wipe excess water from the containers. Do not stack 

or store the containers until they are completely cool and dry. 



11. Cauiliflower:
 

Containers Use C-enamel containers or glasa jars. 

Quality of Product: The heads of cauliflower should be 

iture, but not showing any greenness or discoloration. They should be 

f re of insects and insect damage. 

Preparation: Cut the head into convenient-olse pieces to 

fit the containers, wash, sort, and blanch for approximately four minutes. 

It is advised that the cauliflower be blanched in boiling 1 per cent citric 

acid 08 gram (1-1/3) per 3.785 liter (1 gallon) solution)to prevent greying
 

in the containers. After blwachinG, chill the cauliflower thoroughly in
 

cold water to prevent matting in the container.
 

Filling: Pack cauliflower to within 6 mm (1/4 inch) of the
 

top of tin -ontainers and to within 13 m (1/2 inch) of 'the top of glass jars6 

Add 142 brine to completely fill tin containers or fill glass jars to within 

6 am (1/4 inch) of the top. 

Exhaust the filled tin containers to
Exhausting and Sealing: 


i center container temperature of 66 C (150 F) and seal then imnediately. Where
 

exhaust facilities are not available, precook the food, add it to the containers 

at 66 C (150 F) and seal the containers immediately. Do not allow the contents 

to cool below the intmm initial temperature specified in the Processing 

Temperatures and Times Schedule before processing. 



Frocasiugl
 

Pocisbing Temperatures and Times for 

Brokan Reads of Cauliflower in Brine 

minimam 
Initial °Kidatid' t'RtOrt Temperature 

Container Temperturn 116 ,. 
(240 F)Sie C 

No. 303 (303x406) Can 21 
60 

(70) 
(140) 

22 
21 

No. 2 (307x409) Can 21 
60 

(70) 
(140) 

22. 
21 

No. 2h (401x411) Can 21 
60 

(70) 
(140) 

22 
.21 

No. 10 (603x700) Can 21 
60 

(70) 
(140) 

42, 
40, 

473 mL, Glass Jars"(pints) 66 (150) 35 

946 mL Glass Jars (quarts) 66 (150) 40 

Cooling: Begin the cooling operation ism-ediately after the 

processing tine has elapsed. Cool tin containers rapidly with cold water 

to 38 C (100 1). Drain and wipe excess water from the containers. Do not 

stack or store the Lontainers until they are completely cool and dry. 

q No
 



12-. Celr. 

Containerl, Use'plain tin.ontainers or glass jars. 

Quality of' Product: Celery stalks used for canning should be 

villdsveloped but not'over mature. 

Preparation: Separate the large stalks and use the hearts.
 

.whole. Wash carefully, cut into one-to-two-inch lengths, and precok: 

approximately two minutes. 

Pack hot celery to within 6,u.(1/4 inch) of:'thetopo'Of : Filling: 

Add,
tin containers or to within 13 =m.(1/2 inch) of the top:of glass jars. 

boiling brine or water to fill tin containers copletely or to fillt glass , 

j ars to within 6 m (1/4 inch) of the top. 

No exhaust is necessary if celery isExhausting and Sealing: 

precooked and packed inmediately into the containers. Do not allow contents to 

cool below the minimum initial temperature shown in Process ing Temperatures 
and 

Times Schedule before ptocessins. 

4'??
 



!rOceel":
 

Preeussni-Tesperatures and Times for
 

Celery Cuts--


Hiniaum ....
 
HNiutea at Retott Tezperature,.
Initial 

Container . Temperature 116 C 118 C 121 C 
"OF)............°C"f "(240 F)'(245 F)' (250F) 

No., 303 can (303x406) 	 21 (70) 28 25 23
 
60i(140) 26 23 21
 

No. 2 can (307x409) 	 21 (70) 28 25 23
 
60'(140) ::26, 23 21'
 

No. 211 ,can., (401A411) 	 '21 (70), 3327 23 
60 (4)30 24- 20 

473.L Glass Jar (pints) 6' (150) ,,,, 30 24 20
 

946aT Glass Jar (quarts) 66 '(150) ' 35 3.2 30
 

Cooling: Begin the cooling operation immediately after the pro

cessing time has elapsed. Cool tin containers rapidly with cold.water to 38-C
 

(100 1). Drain and wipe excess water from the containers. Do not stack or
 

store the containers until they are completely cool and dry..
 

At?
 



3.I ico. -. hole Grain 

container: Use C-enameled mestal' containers or glass jars. 

Quality of Product: The maturity and quality of corn for can

ning is determined by a test of the kernels. The kernels should be fully 

developed but tender. Whole grain style corn is usually packed from the less 

mature ears and cream style corn is made from the more mature ones. .Each 

earils usually tested to determine its',classification for the two styles 

' of packs. The test: used to classify the stage of maturity is known as the 

thurh'-it teAt. The young or less mature kernels when punctured withthe' 

thumb nail gives off a relative thin milky juice and that ear is classified as 

being In the mi l6tage. suitable for whole grain packs* :,The more mature.,, 

kernelsagiving offa.little thicker or more viscous creamy juice are classified,, 

as being 'in" the Mem 4age, suitable for cream style packs.. When the maturity 

;of corn passes through the eUM 4t4e into the dough Atage it becomes too old 

for canning hir n quality products. The variety of corn used in canning has, 

a significant effect upon not only quality of the canned product but how long 

or the number of days corn will remain in the m#t and cum 6age,6 after reach

ing optimum maturity for canning. This is important to a canning operation. HMany 

varieties have Just one or two days of optimum maturity while a select few have
 

three or four days.
 

Preparation: Corn mist be processed as soon as possible after it
 

has been harvested or picked. Picked corn undergoes very rapid changes due to
 

enzymatic reactions which convert the sugar in corn to starch that causes
 

considerable loss of quality. Keeping the corn cool or chilling itwith cold water
 

If 



or ice after picking until it can be processed will slow th. rate of conversion 

from sugar to starch thus maintaining quality at a relative high level. The 

husk is rmovd either by hand or nachine from the ear and the remaining silk 

is removed itth either a stiff brush by hand or a mechanical corn silker. 

HIchanical aide are used in theae two Operations when the quantity is sufficient' 

to Justify the mpense. The ears are inspected for blemishes and undesirable 

portions, %hich are removed by trlting. Following trimming, the corn is washed 

thoroughly with clean cold potable water. The kernels may be cut from the cob 

with a sharp knife by hand or a mechanical corn cutter, which, if in proper
 

adjustment, will produce a very uniform whole grain product with a higher yield 

then by hand cutting. If cut by hand, a sharp bladed knife must be used to cut
 

only two rows at a time. If too many rows are cut at one time, portions of the.
 

cob may be unintentionally included. Normally, about three-fourths (3/4) of the:
 

'
total depth of the kernel is cut during the one stroke. Donotscrape the cob
 

in preparing whole grain corn.
 

Whole grain orn mut be washed beforeiputting it into :containers to obtain
 

a pack free from spoilage. In many instances putrefactive spoilage-has been
 

traced to highly cmatsacated equipment through or over which the kernels of
 

corn had passed. While strict procedures should be followed in frequent clean

ing of such equipment, the washing of the kernels with cold potable water prior
 

to filling gives added assurance of a spoil free pack. Washing not only helps 

to remove contaminating spoilage organisms, it removes a considerable portion 

of the JlA and elps to give the product a clear liquid instead of a milky 

appearing one. 1he removal of the 6Lnu permits a much faster heat penetration 

to the coldest point in the container than if they were left in the pack. 

The processing temperatures and ti-ns given in the whole grain corn are 

based on the pack being free from 6U. The washed corn rust be thoroughly 

480
 



drained of water before, packing. t into containers. 

Filling: In filling containers great care must be exercised 
to,, 

difficult to 
prevent overfilling, which makes the containers of corn more 

causing spoilage due to under processing. The fill of whole
sterilize thus 

the corn, the lees 
gratn corn is based upon its maturity. The more mature 

should be the fill.
 

fill corn to withitn 13 mm .'(1/2 inch) of the''top of the tin,In general, 

ars..,

container or to within approximately 25 -'(i inch),of the, top of,glass jI 

Add hot 2 percent brine to within 6 m.'(1/4 inch)-of' the top of the containers.,. 

.
h 4re-brina Is not.used'granulated salt or salt, tablets are :placed on top of the 

within"the same,,tolerance.
corn befor' filling thi-containers with boiling water 

the use of brine as a canning'medium.asadescribed in 

fthaust the filled containers to .a..Exhausting and Sealing: 

and seal them imediately. Where exhaust 
center temperature of 82 C '(180 F) 


facilities are not available, the corn is heated 
to a temperature-of 82 C ( 80,F)
 

Do not allow the containers of corn to cool.
 before filling it into containers. 


schedulei +before,
below the minium initial 'tmperature statedl in the processing 

processing. 



Processing: 

,ProcdeinS Tmperatures and Times for Whole Grain Corn In Brine 
The Processe Also Apply to Succotash Prepared from Whole Kernel 

Corn and Beans 

Kinimm 
Initial 'Kinitd"at t'Rett"Temperature
 

Container T7eperaJure .116 C .118C 121C
 
gifst (240 7) (245"F) (250 F)
 

SZ Tall (211304). 	 21 (70) :'51 35 25
 
38.'(100) 49 33 24
 
60.'(140) 4 , '31 22'
 

No. 303 Can (303A06) 	 21 (70) '51 35 25 ,
 
38(100) , :49 33 24
 
60.(140) i,61146 	 22'. 

No.2 an (307309) 	 .21 (70 3 '525,
 
38.(100) 49 33 24
 
60 (140) 46- J31. -22
 

No4. , Can (404,411) 60.(140) 65 45 33 
.Nos 10 'Can (603x700) It is not. recoumended to can corn-in thisi large a contain 

4i73 zL Glass Jar.(pint) 	 82 .(180) 60 42 .30, 
946mL Glass Jar,(quart): 	 82' (180) 70 49 35; 

ool:- . Begin the cooling operation ,immediately,after. the 

processing time has elapsed. Cool all containers rapidly to 38 C.(100 F),. 

Cool No. 2h metaX containers and glass jars under pressure4 Drain and wipe 

.excess water fram the containers. 'Do not stack or store:.the:containereis until " 

they are coolately cool.and dry.
 

. . 2
 



14 .Corn Cram style 

Container: Use C-menmeled containers or glass jars. 

Quality of Product: The maturity and quality of corn for '
 

canning is determined by a test of the kernels. The kernels should be 

fully developed but tender. Whole grain style corn is usually packed from 

the .ess mature ears and cream style corn is made from the more mature 

ones, Each mar is usually tested to determine its classification for the 

two styles of packs. The test used to classify the stage of maturity .is ii 

known as the &tjwkb-nU teAt. The young or less mature kernels when punctured 

with the thumb nail gives off a r'elativethin milky juice and that ear is 

classified as being In the mUAl 4tq,.suitable for -,whole grain packs. -',The,,. 

aIor mature kernels givingoff a little thicker or more v4iscus' creamy juice, 

are classified as being in thee m 6tage, suitable for cream style packs. 

When the maturity of corn passes through the CUAemtage into te do&uh 

6.Atuge it comes too old for canning high quality product. The variety of 

corn used in canning has a significant effect upon not only quality of 

the canned product but how long or the number of days corn vill remain in 

the mU and CARAtg after reachiug optl-ui-maturity or canning. 

This is important to a canning operation. Vlany varieties have just one or 

two days of optima maturity while a select few have three or four days. 

Preparation: Corn must be processed as soon as possible
 

after it has been harvested or picked. Picked corn .undergoes very rapid 

changes due to enzymatic reactions which convert the sugar in corn to starch 

that causes considerable loss in quality of the canned product. Keeping the
 



corn cool or chilling it with cold water or ice after picking until it
 

can be processed will slow down the rate of conversion fcom sugar to starch.
 

The husk is removed either by hand or machine from the ear and the remain

stiff brush by hand or a mechanical
ing silk is removed with either a 

corn silker. Mechanical aids are used in these two operations when the volume of 

produce is sufficient to Justify the expense. After removal of husk and silk 

the ears are inspected for blemishes and undesirable portions, which are
 

removed by hand trimming. The kernels may be cut from the ears by hand with,,-. 

a knife, or a mechanical corn cutter. The mechanical corn cutter cuts and,

scrapes the cob in cue continuous operation. The depth of cut is easily and 

the cob., Byquickly regulated, which helps to avoid the removal of chaff from 

cutting and scraping at the samsm time it gives a pulp, which when mixed with 

the grain, produces a creamy consistency that is associated with a high qualityf 

The corn cutter can cut the kernels and scrape just as
cream style corn. 


can be fed into the machine. In cutting kernels from the cob by:
fast as it 


hand two cuts are made for each two rows The first cut removes the major.
 

portion of the kernels from the cob;,the second cut scrapes off the exposed
 

pulp that remains on the ear. The first cut should cut as thin a slice as
 

possible. The knife is then turned over and its back is used to scrape the
 

exposed pulp. Care should be taken not to scrape too deeply or portions of
 

the cob may be added which would give an undesirable flavor to the finished
 

product. Where a rapid hand production is practiced, it is desirable for
 

one person to make the initial cut and another person to scrape the remaining
 

portion from the cob.
 

Blend the cream style corn thoroughly -ith the necessary water and season

ing before filling the containers. Salt and sweeten to taste and add water to 

establish the desired consistency. The following is recommended in order to 



produce an acceptable coaistency. Add 946 mL (1 quart) of water to each 

3.6 liter .(1 gallon) of coru, and add salt and sugar to taste. For larger 

quantities, .3.8'liters '( gallon) of water is added for each 11.4 liters 

(3gallons) of cut corn, 240 LT (1 cup) of sugar, and 60 -L (4tablespoons) o 

salt. 'Th quantity of sugar and salt varies with individual's taste. 

Blend the corn in a steam-jacketed kettle or stock pot by bringing the
 

temperature of the contents up slowly to between 88 C .(190 F) and 93 Ci 

(200 F). Stir the corn const'antly to prevent sticking. Add additional water 

when necessary. Since cream style corn thickens duri4 processing, the 

consistency during blending should not be :too great. Prepared syrups may be 

used in blending corn. Prepare this syrup by adding sugar and salt in the

desired proportions to boiling water prior.to the time the blending opera-i 

tion is begun.. Reduce the time between cutting, blending, and processiwg-'to" 

a minimm to reduce tb.tandency of .the finished product to spoil., 

Fillin Add the hot cream style corn to the containers at 

the blending temperature,' 88-93 C.(190-200 F) ,leaving 6 m "(1/4:inch), head 

space in metal containers and 13 - (1/2 ivch) head space in glass j ars.' 

corn is:
Exhausting and Sealing: No exhaust is needed when the 

added to the containers iinediately after the blending operation. The cans 

must be sealed immediately after exhausting. The contents of the sealed cans 

mist not be allowed to cool below the mininum initial temperature stated in 

the Processing Teperature and Tim Schedule.
 

4S"
 



Proceast Toperatures and Times Schedules for Cream Style Corn 

Initial Minutes at Retort Temperature 
Container Temperature . .116 C . 118 C 121 C 

Sixe C ( (240 F) (245 F) (250 F) 

60 .(140) .71 60 53
 
SZ Tall Can (2111304) 	 .71 .(160) 68 .57 50
 

82 (160) :64 53 46
 

60 (140) 75 64 56 
no 1 Picnic (211,WOO) .. 71 (160) 60 53725 

82 "(180) 	 5676 ,56 49 

60 .(140) 	 896 732 
:No,- 303 Can (303z406) 71 .(160) 90 77/ 69 

'82 :'(180) 83. 71 63 

(307......60 .(140) 106 91 82. 
No Cn :(307x49) .71 (160) 101 , 86 77 

82 '(180) .91 79: 70 

It As not recomended to can cream style corn in larger.cans or glass jars, 

Cooling: Begin the cooling operation: imediately after, thepro

cessLn time has elapsed. Cool all containers rapidly with cold water to 38:C 

(100 V). Drain and wipe excess water from the containers, Do not stack or 

store the containers until they are completely cool and dry. 



Container: Use plain tin containers or glass Jars.
 

Quality of Product: Egg plant should be fresh and sound
 

fot cauning. Only freshly harvested egg plant should be used. 

Preparation: Remove green and defective sections of the
 

egg plants. Wash, peel, and cube. SOik the cubed eg plant in a three 

percent salt solution fo ibotit one hour and then drAtin 

Eiil~glack gg pilt toithift 6 ii (i/4Aci 6kf i 

too, of aftt dc ii*o-k6 to vitih13-t ii/2iich) 1fithe E60 of1 iiM 

ijdt(a. Ad biti 2 percenht bri or ihitdi to coiiY 6A til 

ontaiers t to f 111. gea83 jas td wih 6 mi (14 inc) of h p"t6 

Where'tepied brined is not utilized, silt in gkt ifiiiid di 1iii 

for-im is pilicd on top of ddded.to o......the product after it is , ii'ii.... 

Wli ii Uised the. 'caninig medium.ihgat is' 

Eidiit the fiiied tin cotainers to
9khaatinig and Sealing: 


container temperature of 71i (160 F) a"d seal them imnediately.'
a ceiitet 


to
Were ex)"'ust facilities are not available, precook the foods add it 

the coztainers immediately. Dothe containers at 71 C (160 F) and seal 

not allow the contents to cool below the minimum initial temperature in 

the Proceasing Temperatures and Times Schedule.
 

491
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,roceestne: 

for 48 Plant Packed in Brineprocesing Temperatures and Tima 

Mitnima 
Minutes at Retort Temperature
Initial 


,. 1a5e T et 116 C ,(240 F) 
118 C245.F). 

121C
(250 F) 

No. 303 wn (303z406) 71 (160) 33 28 23 

No. 2 can (307z409) 71 (160) 35 30 25 

No. 2k can (401z11) 71 (160) 40 35 30 

No. 10 can (603700) 71 (160) 60 53 45 

473 wL glesjar (pint) 71 (160) 35 28 20 

946 uL glass Jar (quart) 71 (160) 40 33 25 

Begin the cooling operation imediately after the 
Cooling: 


Cool under pressure all glass and metal containers
 processing time has elapsed. 


larger than No. 2 (307409). Cool tin containers rapidly to 38 C (100 F) with
 

Drain and wipe excess water from the containers. 
Do not stack or
 

cold water. 


completely cool and dry.
store the containers until they are 

O'S
 



Container: Use C-etnmale containers with enameled bodies 

and ends. 

Quality of Product: Greens for canning should be young and 

tender. They should be crisp and free from stems of tough woody texture. 

Tough stm give rise to slow heat penetration, and possible spoilage. 

Preparation: Green leafy vegetables such as spinach, muotard,
 

beet tops, turnips, kale, collards, and dandelions can be canned. Only the
 

you.; tender leaves may be picked or the entire plant may be pulled. Trim
 

the roots from the stalks if necessary and remove yellow or discolored leaves
 

and foreign material. This sorting and preparing should be performed before
 

the greens are wet, since wet leaves mat and are not easy to handle. Shake
 

sand and loose dirt from the leaves before wetting them. Wanh the greens 

thoroughly to remove all soil. Usually, several washings are required. 

Use a large volume of water during the washing process. Wire baskets may be 

used for washing the greens. Partially fill the basket and dip it up 

and down in the washing water. Rotary-drum washers or heavy sprays of water 

are particularly desirable for weshing greens. Sprays tend to cut soil from 

the leaves.
 

After washing the greens, blanch them in stea or hot water. The 

blanching operation removes the air frm the greens and fixes the color of 

the leaf. Care should be taken that the hot water or steam comes in contact 

with each leaf d4vr g the blanching operation. This may require that the greens 

be blanchad in relatively thin layers. Blanch the greens.by placing them in 

http:greens.by
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blanching baskets about one-third to one-half full and immersing for
 

approximately three minutes in water at a temperature of rolling boil.
 

Blanching time is complete when the leaves and particularly the stems be

limber; they should not be blanched so long that the stems become mushy.I
come 

will have a bright green color. Drain the greens to removethe..
The leaves 

excess water before filling the containers. Do not allow the greens to-drain
 

for too long a time as they will mat and become difficult to pack. Hard water 

'should be avoided in blanching and making brine.*, 

Filling: Pack greens into the containers rather loosely
 

with forks. Thus, they may be handled quite hot,. The amount placed in 

the containers should be regulated in order to insure proper heat penetration , 

during the process. This is normally accomplished by packing to a particular 

Checkthe weight of the first several filled containers and,
drained weight. 


then check containers often enough to indicate the general average of the
 

fill. Fill 473 Ll(pint) lars or No. 2 containers to approximately 369 grams
 

(13 ounces). 946 mL (quart) Jars to approximately 595 grams (1pound 5 ounces)
 

and No. 10 containers to approximately 1700 grams (3 and 3/4 pounds). Do not
 

exceed the suggested weights or else the processing will not be complete. After
 

filling the containers with the greens, add boiling water or brine to completely
 

fill tin containers and to fill glass Jar to within 6 m (1/4 inch) of the top,.
 

In order to obtain a good fill of brine, agitate the greens or cut them with a i
 

sharp stick or knife to permit the hot brine or water to penetrate throughout,
 

the containers. Where brine is not used, granulated salt or'salt tablets may 'be
 

placed on top of the contents andicovered 
with boiling water...
 

1~0"
 



--

Exhaust the filled tin containers"to
Exhausting and Sealing: 


temperature of 77 C (170 F) and seal them iunediately.
a center container ..


Where exhaust facilities are not available, precook 
the food, add it to the
 

containers at 77 C .(170 F) and seal the containers Immediately. 
Do not
 

below minimum initial temperature specified in 
allow the contents to cool 

Times Schedule before processing.
Processing Temperatures and 

Processing: 

Brine
Processin8 Temperatures and Ties for Cut Leafy Greens in 


Maxnum minimum
 
Minutes at Retort Temperaturr.
InitialDrained 


Temperature 116C 122 C
Container.. 	 Weight 

s '. . .s'.! 	 . oC ) (240 F) (_2 

83 64 
No. 303can (O03x406) 366. (12.9) 	 38. (100) 


60 '(140) 7,.7 58
 

.,70
 
No. 2 can (307x409) 369 .'(33.0) 	 38 (100) 9• 

85 65.
:,:.60 (140) 

90 ,;
No6. 2k can (40lx41 1) 666 (23.5) 	 38 (100) 115 

60.,'(140). 1051 81 

38 40- I10
C603X700) '1871'-'(66.0) (100)10 can
"No. 

60 -. (140):; 125 10 

1,69 (1.) 60 (4)90 70
47m lasjar (pint) 


946 mlglass jar (quart) • :"595 (2100) 60 (140) 100 80.
 

Begin the cooling operation imediately'after 	the 
process-,


Cooling: 


containers 
Ijng tine has elapsed. Cool under pressure all glass jars and metal 

38 C (100 F) ,ith water. 
larger than No. 2 (307x409). Cool tin containers rapidly to 


containers. Do not :stackor store the con-

Drain and vip. excess water ftom the 

tabners unt. the? are completely cool' and dry. 



C-enawel containers or glass jars.
Container: Use 

Quality of Product: Use flat, fully ripened corn for man, 

Soak shelled corn in aif-1/2.,.prcent lye
Preparation: 


After the corn is boiled in
 
solution:and :.boil rapidly for 25 to 30 minutes. 


The water should.run over
 the lye.'solution, drain it and wash in cold water. 


the lye-treated corn for three to four hours to remove all traces 
of the lye.
 

After washing, remove the seed coats of the corn kernels by 
rubbing the corn
 

Then pick the hulls off by hand., It is
 on .awashboard with the hands. 


also possible to hull the corn with a mechanical hulling machine or,a
 

barrel churn*
 

'(1/4 inch) of the top
Filli 'ng:,:Pack hominy to within 6 m 


13 mm (12 inch) of the top of glass jars.
of tin containers or to "within 


Add boiling water or brine to completely fill tin containers or 
,,to fill "
 

glass jars to within 6'm (1/4 inch) ofthe top..
 

Where prepared brine is.not'utilized, snalt.ingranulated or tablet
 

added to the container'.
 form is placed on :top d the product after it is 

Boilingw..ater is used as the canning medium,. 

Exhausting and Sealing" Exhaust:the filled mietal containers
 

to a center container temperature of 71 C (160 F) and seal them 
immediately.
 

to the

Where exhaust facilities are not available, precook the food, 

add it 


containers at 71 C (160 F) and seal the containers immediately. 
Do not allow
 

.,
 
the contents to cool below the minimum initial temperature in the 

Processing
 

Temperatures and Times Schedule.
 



Processing: 

Processing Temperatures and Times for Lye Hulled Hominy in Brine 

Minimm 
Initial 'Minutes at Retort Temperature. 

Container Temperature 116 C 118 C 121 C 
'Size c (240 F) (245 F) (250F) 

No..2can (307x409) 21 (70) 46 	 29 20
 
27 18
and'Smaller 60 (140) 43 

S"", 60 :(140) "45 28 19No. 2 can WWII41) .21 (7)473 	 19 

No. 10 can,,,, (603x700) 21 (70), 63 	 43 ,30, 
60 *(,140) 	 57, 37., 25,: 

471 ..4 Slasass : jr (pint) 71 (160), 75 50 35 

946 J'S"lass jar (quart), 71 -,.(160) '90 "60 ' 0 

Cooling: Begin. the.. cooling: operation' imiuedia tely after -the. 

processing time has elapsed. Cool-wider pressure all glass jar a id, metal': 

containers larger than No. 2 (307z409), rapidly to 38 C (100F) with water. 

,Drainand iipe ecess water from the' contaiers. 'Do not stack:;or store., 

thei containers: until they .. re completely cool and, dr y' 



Container: JiUse plain tin containers or glass jars 

Quality of Product: Any edible fungus especially Agaricus 

t may be, canned. Not all mushrooms are edible, hcvever, and some 

are deadly poisonous. If te wild or uncultivated variety of mushroom is 

to onepicked for canning, make cirtain that it belongs of the edible 

aIng should be fresh.varieties. Mushrooms for 


the stems of smll mushrooms.not removePreparation: / Do 

Remove the stems of large mushrooms and can the buttons and stems separately. 

In order to prevent
Wash the mushrooms thoroughly and peel the large caps. 


discolorcation after peeling, drop the peeled mushroom into 
water containing
 

ae1/2 percent vinegar solution. Blanch with hot water or nteam the mush

uniform 
rooms 'for three to four minutes. Steam blanching produces a more 

.oq
 

In hot water, stii them continuously or use containers that 
will
 

color. 


allow them to'be completel immersed. 

Pck mushrooms to maximum fill weight'for'each ' Filling: 


size container shown in Processing Temperature and" Times Schedule. . Add
 

to

boiling water or 2 percent 4ine to completely.fill-tin containers and 

fill glas jars to within 6 m (1/4 inch) of t.;he top.
 

Where prepared 2 percent brine is not ;utilized, :.salt:in granulated 
or
 

is added to the container I 
tablet form is placed on top of the product after it 

Boiling water is used as the canning medium-

Exhaust the filled tin containers to a
Exhausting and Sealing: 

center container temperature of 66 C.(150 F) and seal them iumediately. 

precook the food, add it to the,.-.,
Where exhaust facilities are not available, 



ntnere :at.66' C (150 1) and:sealthe containers immediately. Do not a~jo i 
the content. to;. cool .belov the idn initial temperature in Processing 

Temerturgnd ims Sheulefo Huhroom I Brine. 

Processing: 

-.PrOcessins TemperatureS and. ima for Mushroom in Brine' 
Buttons or Small Whole 

Method
Container' of
SSize-, • "AIFill' 

b-4Z Mushroo0iu can (211 x212),, Hand 

8Z Mushroom' can (300x0) Hand 

47m lass.jar ( it ) Hand 

946 Lglssjat quart land 

Maximm Minimum. Miknutesl-
Fill Initial 
' at Reort*Weight Temperature Temperature 

mg (s) 	 0C ) 121' C (250 F) 

21 .(0) 25136 C 4.8) 	 38 (100) 24 

60 ,(4) 22 
21 (70) 28255 (9;0)'' 	 38 (100) :27; 

60 (140).,25' 
.340(912. 0) 66 '(150) 30. 

680(24.0) 	 66 ',(450) 35
 



a for i n_uhromProessngTemperaturei .nd" Timtws e 
Slice4-or stems: andice 

' -:x"mum Minutes.' ' Minimum, 
~ Iit''I71At1i atVRetort,""ture
n~etbI e. perature? TemperatureT 

-"~.-,'o¢,onain". e "/", .~et ,f ."Weight 
a.""... 

'Y'' 

~krm (:entier.... (OF) 121 .. ~~~ : 121C (250 F). ...... i.......ipo) 


28Had21 (70) 

AZMua,,room a i211x212). or . 5 ( . ) 3' 1 ) 27 
/ Tu.m.i' '.60(14027 

(70)'. 40Han;21 


m (300x4o00) : 255 C9*.0) . 3 (1-00) 38

Musbroom can. 


21 (70) 53' 

No.- 10 can '.0x00 ad 51(90;.), 38, (100) '49 

6 (140)Y 5 

.21 (70 74 

No'10ca (6030700) Tumble, 2410 (85.0"8 10 67 
,~60 .(140) 56. 

473 uglass jar- pint ) Hand .. :..::.380 (3.4) - 66 1 50) " 

946 mL glass, Jar (quart.')'. Hand 7631,(26.9)" 66',-(150) 6 

Begin the cooling operation imediately after the process.Co01ng: 


containers,, larger/.,
,time has elapsed. 'Coo1 -under pressure all glass jars and metal 

C'(100 F) with water. Drain and wipe excess ' 
than No.'2':0 0k4 9on, rapidly, to'38 


'storethe containere until :thieyr
ater from'thedconiers. 'Do not ;stack or 


comltely cool. and dry.



19, Okra
 

.Container: Use'plain ti,€ontainers"or glass,, ars.
 

Quality of'Product: Okra for canning should be harvested
 

w1A eh tender,'and about half grown. :Harvest the pods every two or three.
 

days n order to insure .that the product ,at the canning plant is tender.
 
'Old okra ii tough and should not be canned.
 

Preparation: 'Sort the product to remove-tough, off-color or.
 

damaged :pods. Inspect it and trim the stem and tip "ends.. 'Do not-use iron 

kiiives or utensils for triming .okra.since.these cause it to 7turn: black; 

stinless-'stelknives are.recommended Wash the okra thorougly wvith:; 

water"free~of;any.ron." Do not.allow the',okra tostand inthe water. -

After washingathe okra .blanch it-for three to four minutes in water at 88'C 

(190 F). .'his time for blanching should produce: the bright green "color desired:. 

for the product .'After blanchin, d. the.i okra in cold ,water "free of..iron 

to' stop the cooking., action tnd to: facilitate .handling . itheiblanchedndDran 

cooled okra , Cue the okra intdo25.4: tro " 38.i (im1a
to' 1-1/2;. inch)!pieces..or',pack 
whole in separate'containers.: , ,'After-cutting,the okra, handle it as rapidiy 

as possible in the following operations. 

Filling: Pack okra .tomximum fill weight':for.each' size containerf
 

specified.in the ;Processing Temperatures.and.r Times Schedule. Add 'boiling,water .Jor 
fl brineto ,co- -lass jars to within'-6ely fill-tih,containers or. to, fil 

(1/4,. / ,'' th• to areinh " ,' , in 6 

http:specified.in


Exhaust .the filled metal containers,.,
Exhausting and Sealing: 


to a center container temperature of .77.C.'(170:F) and seal them i'ediately
 

'
 tothe
,,Whereexhaust facilities-are not .available, precook the food-' add it
 

Do not allow
seal' ontainers-'imdiately.
containers at 77' C .(170 F) and .s bl 'the'ln= :" " '"..; .... t~pera'ture.i"
' "
• ..... 


'the icontents to. cool before processing below.th inimum initi tp u
 

in th Poc i emperatures and Times Schedule.
 

Processingi 

Processing.Temperatures and Times for Unfermented Okra in.Brine 

Maximu' Minimum Minutes at 
,Fill Initial Retort .Temperature-

Container . Weight Temperature .116.C 118 C -121 C 
-, zeL: . ..... (ozs-.) °C () (240F) (245-F) (250-F) 

'2w 

... 


24
 
No.'"I Picnic- '(211*400) 187 ( 6) '1 (70) j3i6 .2060 ((10) 3t 24 

No.303an, -2286((.1 29 2470) .36. 

3 29(-1 24No. "2'can. (307A09). 349 (i2 , 21. (70) 

60' (140) 40 32'-2 

No.,10 can -. (603x700) 1871 (66.0) 1- (70 - 5 ' 
-

426 
. .. . - - - "" - ".- '-,"" "; 49. -3(140) 41 < 

/'-. ; 

," - - < : '.- ,: :: . , . I 

'4 - t '-06 (0.8) -" 7'7 (170) .3.2 -25, -20 
p473 mL -glssd'jai-(piio)6 306 

- -- A946 (21.6) -77.x(703 36 31- ) 

= 
 Beg.n the oedling operationl:after. the processing.time. -colin
 

Cool under pr'es surea-i...
cold -uning-ivater in ;the retort. 


to.38 C
 

has. elapsed iAth -.


glasp-jars and.metai containers. larger-,than' No. .'2 (307x409) rap idly 

(100 :1) 'Drain and 'wpe excess,water from.the-container. Do .not stack or
 

store the-: -. .ntilthq " complete.' cool" nd y.
conta ners 

http:below.th


206',. OnionstcSallions. Ldekp. -. 

at :.the: temperature.
Ptocemitng onions, scallion., and .:.eekJ:. 


requi:ea .or adequate sterilliation renders 'them mushy and "uinacceptab]e, 

:F-is.reas-f, if -thiproduct is -io be canned'it must be processed ,,in"'i
 

a i did medium.in ,order that t- may. be: proceseed,-ibb-boiling water. LSini'e 
-carefl sUpev.sia ll details are essential when acidification is 

becosayaed earch lahtboratory aso-ecdaned with the 'canning Industry should 

lbe consulted if. ths oduct-Is c d-



21. -Parsnips 

contmaers.:; --use ustil containers-made . electrolytic tinplate 
la n hod ':nd.enae'edn jat.bo s nds or glass 

Qualityof Poduct: Parsnips .for canning should- be fully. 

)Miture, crispand tendero. Under-developed parsnips lack flavor. and those • 

thati.. jay developed in: dy. eather or in. poor soil are' f requently tough'.. 

and'wody;:- theyahold not. be used forcanning. 

Preparation.i Sort, tte +parsnips to retove othose .of poor 

quality:'.: Remove the ,'topsp but leave,38 to .51+ (14: to 2 in.) of the stalk to 

facilitate peeling. Wish thoroughly to remove adhering soil. It Is frequently 

necessary to soak the parsnips before they may be cleaned thoroughly. Scrub 

,theproduct with ,astiff :brush until} clean'.After,..washing cut,-or slice them 

.into sections forl canning. .e,
sections are usually about 38.ms: (1 in.) in
 

.length.
 

Fillin: Pack.the or slices to wiVhn 6
tcutpiecesmm (1/4 in.)
 

,
of' the.top of.metal contatners and to within 

ts1 

1 /2 in.) of the to of glass 

jars. Add 2 percent brine, or hot water to completely fill.:the metal containers 

and .to'within 6 -m ,(1/4; in.) of: the' top of glas jars. 

When prepared brine is not utillzed, saltin granulatedor tablet form is
 

placd on top of the product after It -iaddedto the container., Boiling .wateris 

:~~~xas lu. - the",ufhee.innl
used as',the canning medium. 

lhsiasting and Sealing: the filled cExhaut cen.tercontainers to a 

ca.n te erature. of 66 C (150 F) md seal then immediately. Where exaust. 

.facilities are not. available, precook the: food, andadd it to 'the cans at 
,e' a a' . d.,* : ,-to, an, t,, , 
".+' 


0 0
 



66 C.(150 F) and: .sl,imediately.-Do not allow1 thecontents to cool"belOw, 

the inimum initi.l temprature shown' in the Processingk Temperatures 

and'Times'schedile before processing.
 

PrOcessing: 

Procesbing Temperatures and 'Times for Parsnips Slices or put Pjeces in Brine 

minim=, 
Ioitial Mi-lutes at Retort Temperature

Container Temperature 116 C 118 C 121C 
Size'. (OF) (240 F) 24j__ (250 F)
 

No. 2 can (307x409) 66 (150) 
 30 24 .20 
and Smialler 

No. 2 can (401x411) 66 (150) 30 27 25 

,',.10can (603x700) 66 (150) 50 44 40, 

4 3 .MLglass jar (pint) 66 (150) 35 29 

946 mL glaes Jar (quart) 66 (150) 40 34 3. 

Cooling: Begin the cooling. operation immediately after the: pzocess

ing time has elapsed'vith cold running water. Cool all glass and metal, contis 

larger than No. 2 (307x409), under pressure rapidly to 38 C (100 F). Drain and 

wipe-4excess water from'the containers. Do not stack or store the c.onta9irs

unt.l .they are completely cool'and dry. 



22.. Pea-. Field (Blackeved. .crowdtr.';t.)
 

Contrainer: Use C-enamel containers or glass jars, 

Quality of Product: Peas for canning should be at a stage 

where the product retalAs its fresh green flavor, while the hull is sufficiently 

mature for fairly easy shelling. Although the yield of shelled out peas in

creases with the maturity and ease of shelling, the flavor and appearance of 

the product decreases. 

Preparation: Sort peas in order to.separate overmature,
 

bruised, sliay or otherwise undosirable pods. Shll the peas either by 

tad or with mechan',cal pea shellers. Where large quantities are to be 

processed, the manhaaical sheller is highly recommended. If these machines 

are used, the product must be handled rapidly to avoid spoilage. Aft r
 

the peas are shelled, wash them thoroughly. If for any reason they must be 

held for several hours or sore, they should not be washed until just.
 

before subsequent operations are undertaken. During the washing, remove 

faty peas and foreign uterials by hand. 

After the peas are thoroughly washed, blanch or give th a prellminary 

cook. The time for blanching is dependent upon the maturity of the peas. Where 

they are fairly mature, a blanch of approximately five minutes in steam or' 

boiling water is necessary. If the peas are picked for flavor and greenness, 

approximately three minutes is sufficient. 

Filling: Pack peas to within 25.4 =n.(I inch) of th top. of 

tin containers or to within 32 .(1-1/4 inch) of the top of glass jars. 

Add boiling water or 2 percent brine to completely fill tin containers or to 



fIll' lass jars to Within 13 m'(1/2 inch) of the top. 

Where prepared brine is not utilized, salt in granulated or tablet 

form is placed on top of the product after it is added to the container. 

Boiling water is used as the canning medium. 

Exhausting and Sealing: Exhaust the filled tin containersa to-, 

a.'center container temperature of 71 C .(160 F) and sea1 them Immediately. 

Where exhaust facilities are not available, precook"the'food, addit to 

the containers at 71:C (160 F) and seal the containers immediately. Do 

not allow the contents to cool below the minimum initial temperature shown' in',": 

the-Processing Teperatures and Tines Schedule-before processing. 

Prot asng: 

Processing Teperatures and Times for;FieldPea -s lackeyed, Croer 
Etc. in trine 

',,tntutes 'at Retort Temperature 
.Container Temperature .16 C 18 C:. 121 C 

-Initial Mi 

Size O; +(l (240 F) (245 F)' (250 F) 

No. 303 can (303x406) -.71 '(160) 45. 36 30 

No. 2- 'can (307x409):i, 71,'_,(160)1: 45 36-1 30. 

11o. 2 can '4(01AI4 ) 71 (160) 50 411' 35 

No.:10 can,. (60300) 71 "(160), 70 58.0 

-473,a 31ass jar (pint), "71 '(160) 45+ 36 . 30 

946 Llsejar (quart) , 71 (160)Y, 55 46 40 

Cooling: Begin the cooling operation imediately after the 

processing time has elapsed and continue to cool with water to 38 C (100 F). 

Cool under pressure all glass containers and metal containere larger than No'.' 2 

Drain and wipe excess water from the containers. Do not stack 'or store(307x409). 


the containers until they are completely cool and dry. 

50.3 



-Use elec ol. .tp- ate contaii- . ..es v..ith. enamel-. 
conta ner 

.id'bodiae' and end& or glase jars. 

qualitr of Product: Only young tender peas .hould be canned. 

TB*, should be canned Imkediately' after harvesting. The smalones are usually 

h content and deep green,:Color. The
of their sugarpreferable because 

less ,desirable from the 
larg,er peas have a high starch. content and are 

.tandpoiit of hott the flavor and c6or. 

Shell peas either,'by hand, or4:by mechanical shell'preparation: 

are the mechanical " 
$ 'machner. 'Where large quantities to be processed, 


sheler. are' reomended. If hand.shel ng isto. be accomplished, it may be*
 

a few minutesdipping for .al. 
pacing the p0aIn a.blanching-basket,1uckned B 


into cold water. After shelling,

and.then plunging. quickly1A boiling water 

sort thepeas to retve broken, overripe or otherwise undesirable peas. Wash . 

the product :mustsbe held for-more than 
the: peas tborougbly. If for any reason 

until just'pror to undertaking subsequent operations.
'3turs do not.... .

.Nrmally, the pea are washed-just prior to'blanching. 

Aftei washing blanch+.the -peas either in .ho wate r in steam. Blanch- , 

as well as fixing
:ilBerves to remove the mucilaginous material from the peas 

:
 
the flavor, and permitting placing a greater weight of t.hecl'ors iuprovIng 

pea. in the container. The length of blanching varies with the maturity of 

the peas and may Be as short as' 1/2 minute or as long 
as:30 minutes,., The 

Washo
longer blanching tifes are usually required for large starch 

peas. 


rime peas thoroughly,after blanchig incold water.
 

504 



Filling: Pack pas to the maximum fill weight shown in 

the iProcesing Temperatures and Time Schedule. Add boiling water or 2 

percent brine to completely fill tin containers or to fill glass jars to 

within 6i. (1/4 inch) of the top. 

When'prepared brine is .not utilized, salt in granulated or tablet 

form is placed on top of the product after it.isadded to the container 

Boiling water is used as the canning medi m." 

Exiausting.and Sealing: zEx.Exhaust the filled metal containers to
 

a center temperature of, 60 ,C(140 F) and seal immediately. Where exhausting,
 

faciitis areno avala, precook,. add it to the container at 60.C (140 F)
 

S ealimmediately. Do not allow the contents to cool below'the minimum 

inital temperature shown in,the.Processing Temperatu.es and Times Schedule 

befo e processing. 

http:Temperatu.es


Processing Temperatures and 	Times for Green (Garden) Peas
 
or
 

Green (Garden) Peas and Carrots
 

Maximum 
Drained 

Fill Initial Minutes at RetortTemperature 

,Container Weight 16C 121 C_18C .~r.ue 
Size.grams (oze.) '°c (OF) (240 F) I(245 F): ,(250 F) 

( 	 (70):2:1x3... 167 ~21 	 32 21 14 

8: Tall Can 	 60 (140) 29 19 13 

(2134 8 .) 21 '(70) ",35. 23 17 
8TalCn60 (1l40) 31 - 21 14 

N 303 Can (30U406) 	 326 '11.5) 21 (70) 45 33 25 
o., -	 e .60 '(140). 40 27 '20 

60, (140) 57, .44 36 

No2 Can '(307x409) 397: (14.0)," 1 (70) 50 38' 301 
60 (140', '45 32 25 

No. 2's Can (401x411) :575 (20.0) 21 (70) 55 43 35 
60 (140) 50 :38 30 

(6370)2E~1 (7.) 21 (70), 59 42, 30., 
No 0Cn60 .'(140) 50 347; 23-,. 

473 ml Glass Jar (pint) .	 337 (1.9Y 60 (140).45' 33 25
 

946 mL Glass Jar (quart) 	 674 (23.4) 60 (140) 59 38 30 

Cooling:~ Begin the cooling .operation immediately after 'the 

Processing timehas elapsed 	and.continue cooling using cold water to ,atemperature 

of 38 C (100 F). Drain and 	wipe the excess water from,thecontainers. ''Donot 

stack or: store the containers until' they are copletely..coo1:and.. , 



Pressure cookinlg neceesary to' saf.ely.Ster iizug,reen'pepIpersa 

results in an undesirable product, For this reason, acidification is necessary 

to permit processing in boiling vater. 'Acidification must be carefully 

controlled and the prospective camer should consult a research laboratory 

details of processng.connected ith the canning industry for 



Acidification of pimientos is desirable to prevent spoilage, 

controlled, the prospective canner -Since acdification most be carefully 

ofr piaentos should consult a research laboratory connected with the can

ning industry. For this reason, no further information is included on-the 

pfocessing of pimientos. 



260 Potato. Sweet
 

Container: Use electrolyticitnpiate containers with enamel

ed body and ands or glass Jars. Plain tin was recommended when heavier tin
 

eoatings were availahle at a reasonable cost. The thinner coating does not
 

.ive the protection that is necessary.to prevent internal corrosion to the
 

degree that iron :in the tinplate wll, not become exposed and cause dark 

discooration' of°the-:canned product". 

-'Quality of Product: Freshlydug - not over 96 hours - roots 

produce ths highest quality hole canned product:. If ,a longer period of 

time eliapsei between the time the roots:are dug and canned+the canned 

product often breaks do:wnand becomesmushy. This is due to enzymatic action 

br alpha 'and beta enzymes. Cured potatoes ake a more desirable solid 

pack than freshly dug ones, If.cured:roots are used they should be used as 

soonas possible af1ter curing. Old roots ecomeshriveled and are dicult 

to peel satisfactorily$ however,ithey may have more suga'rad flavor. DO 

NOT USE SWEET POTATQES THAT HAVE RECEIVED CHILL INJURY:DUE TO FROST OR 

BEWEEXPOSED TO TFeMATURES: BELOW.9 C' (48.2. 

rparation: Wash the potatoes thoroughly to remove all dirt. 

Alstrong va-tspa oidesirable. Soaking may b eesr ocmltl e 

move all adhering'soil. .After cleaning,,peel'.the potatoes. They my be peeled.1 

byhand or'more efficiently,either by steam or,by, lye. Before peeling. 

by either' of these latter methods, however, grade- the, potatoes for: sizet 

gSike uniform results in the peeling operation.', 



If to& potatoes are to he steam peeled, place. them in retort • 

kin may, be slipped
steam tA retortq until the 

crates or WSXrabagtisand 

potato'y baand. "ThM reiutresu approximately 9tO'12 minutes at from"te 

116 C C240 7). 'The ts of heating depends on the size ani :"age of the' 

place .the,potatoes under sprays,or in water.
 potatee. 'After! steming" 


vat to cool'for Bndlin.. t is preferable. however, not to cool the
 

potatoes'Before peeling, ravt to handle, them with hea.vy canvas: gloves. Cool-,, 

avoided because the rate of heat,penetration
#igbefore processing must"b 


t. sweet potatoes -is so slow.that: any cooling increases the processing
v 


tsine.apprecably,, 

if th potatoes are to be lye peeled, imerse them in the lye
 

solution and stir slowly. Keep .;thei in a 10 percent solution Of lye for
 

.lye when the skins
from' 4-1/2 to"8,.4/2 minutes. Remove them from the


begi t'Come off andwash:. Washing i.s preferable'performed under strong
 
off by hand. Also, remove
'cold wter siqpray..+ 'fr any remaing sei 

+
ll em +w or d"..p.t,
 

deppts.the'stem' end or* , 

Small potatoes mAy be canned Able. Cut-large potatoes into
 

pieIces as deeirad *I,.n'Inorder to prevent discoloration"of cut potatoes'
 

mild salt or one percent citric acid solution. Sweet
place thim in a 

potatoea mat also be precooked and canned as 'mashed potatoesor 
as puree. 

made By adding enough water to ' th screeed, mashed +potatoes
Puree is 


to make them soupy.
 



Fillng': Pack wet potatoes As hot as possible to',Withfin' 

.1(1/4 Inch) of' the top of tin containers and .to within"13nm (1/2 inch) of the, 

top' of, glae Jars. 'Th. potatoes may be either packed with syrup or packed .n 

:the solid pack fashion..For0ptatoee in 251 syrup, pack the potatoes as clos ely 

a possible without maing tht. preferable not to pack sliced potatoes, it is 


together lth',the w'ole ones. Add bolling.,light syrup to competely fll tin.
 

containers-and to 'fill:glass jars to. within,'13mm (1/2. inch) "of the, top.
 

For the'solid pack potatoesk agan pack the.cut or mashed sweet potatoes 

as hot s'p0ssile Into the containers. Hash.the cut ',potatoes Into the containers 

to, fill the continers thoroughly or completely. Do not leve air spaces inthe 

contents.* 

Exhausting and Sealing: Exhaustweet potatoes to a center
 
contain teeature of 68 C '(155 F) for solid packor higher and 77 'c (170 F)
 

oor'" those packed" in"syrup. 

A' :.+I,. q5.• 



for Sveet Potato Solid Pack
Proce0astn T@eraturew'and Times 

minim 
InitiAl 

Cota.... ....... erature 
.... O F)-

49 '10.7 
No," I Picnic,can (111*400). '66 CO)68 

.82.' (180) 


No. .2can (307x409)', 66 (150) 

'82 ,(180) 


49' :(120) 
No.2 can. 'C401x4il) 66 '(150) 

82 '(180) 

:(155)
No.' 1 -can (603x700) 68 ..

4,73. i4l glass' Jar (pint) '68,,*.(155) 

946 ml" saj"ar-(q"rt) 68 (155) 


Minutes at Retort Temperature
 
116 C. 121 C
 

(240 F) (250 F)
 

61
 

100
 
85
 

130: 
120
 
105
 

225 200 

9W 80 

115 110
 

;5"/.



tProcessing 'Teeratreseaand ITf es for Whole"SWeet Potetoes in 40It or lessSyrup 

minim=Initial - Minutes at-RtortTemerature 

.Contans. Temperature " 2116 C 121 C
"Stz .C .. , 	 '(240 F) (2501) 

49 i.'(120) 	 39 24_. 

No. 303 can (303z406) 60 '(140) -37. 22,1 
71'10 20'.35. 


-49 52 3(120)34 
No.2 can. 4014307): 60, _'(140) 3111 

7,1 .(160)" 	 ;45 -28 

49 '(120):5 34..
 
o3VACuu '(404 307)' '60, .(140) 49', 31.
 

can 71 (160) 45 28 

.
49 (120) 66 39 

-No." 10,can (603x700) 60 "(140) 59 36 
'. 71 "(160) 53 232. 

473 ml glass jar (pint) 77 (170) 55 	 40.
 

50"
S946'ml. glass jlar (quart) 77 (170) 	 65 

S"Coolin: Begin the cool'ig .operation immediat lyvwith cold 

water and cool to *38 C '(100, F). Cool under pressure all, gl~ss containers: 

and all metal.containers larger ,than.No. 2 (307x409)'., Drain and wipe excesg 

ter frOm thcontainers.,Do not stack or store the containers. until 

they are completely cool and dry. 



27. :PotatOes. -White 

Contai npate continers .with enameled: 

bodies and. ends or glass jars. 

Use only small, freshly dug potatoes, Old
quality of Product: 


or processing.

potatoesjand potato'es.thathave been held in storage are'too mealy 


Wash the potatoes thoroughly and 	peel+.Peeling
Preparation: 

of potatoesi may be aiccomplished either by bnd, %by .steaming,:or with lyeB (see,

,sweet potatoes)., If thepotatoes aretobe peeled by:-steaming, imerse them 

inboiling water or, steam until. the :skins may 'be slipped" off.for a short 	time the a e pack. 
"~~~ a oi~~dilh+byhn,+ ~ 1 

cool the potatoes to :fai itae -handling. Do not expose peeled
After7steaming 

the~y'will Inodrt rvn iclrtion,potatoes to the air. as 	 Ar'ikn 

s al-tsolution, a,one percent.citric aciddip the peeled potatoes intoa milu 


svee ass)u h cld'water unti the
a 	 ci) are pced.0 
solutionsrcoe thiemwithq 


mn(1/4 ,i ) 	of the op.ofFilling; 	 Pack potatoes 'to within 6 


thin 6 mm bnch) f glass jars. Add"
(/4e ofthetopdtin containeS or, to w 


brine to completely fill:tin containerse
or to

boiling water o ,percent 


The. addition, of .CaNd 2 EDTA,
completely.'cover the potatoes in.'glass jairs.*-


e

(clIu um m thylentediamine tetra-acetic acd -up to'10pm.(ats 

b ro ulfi. es And. .million) t ntro.lgreyingdiscoloration which is.c.ause 


to the brine..are. recommended.approximately 0.0061 calciu to control loughing 


treatment not usually
A.The calcium , is recommended for.:,potat xav specifi 

.47f..:. !/+ I
 

would be to use tablets containing 1.4.to 1.7%
 

govity less than.1.075. Probably, the most satisfactory ethod of.adding Cal2
 

d !with/withoutcalcium 

CaNa2 EDTAwith/without 20% calcium chloride.
 

'Where prepared brine.isnot utilized ,Alt in .ganuaited or tablet
 



top of the product after. it is added to the: conteiner,form is :placed on 

Boiling iwater: ,is used as the ocanning. medium. 

Exhaust the filled.tin contaners to a
Exhaustin&and Sealing: 

71 C (160 F)- nd seal them Inediately. "Wherecente? container temperature of 
,.contaners
exhaust facilitie. are not avaiAble, precook the food, add itto, the

at 7t C (160' ) and: seal the containers , miediately. Do not allow the contents 

inimum initial"temperature found in the Processing Temperaturesto. coolk below the 

.

and-Times Schedule for White.Potatoes in Brine. 

Processing: 

in Brine.Processing Tem'peratures iandTim'es for Whole White Potatoes 

Minimum 
Initial Minutes it Retort Temperature 

Container Temperature 116 C 118 C 121 C 

Size C' (OF) (240,F)- (245 V) (M5 F) 
. 

21 (70) 36 	 29 24
 
26 21
No. 303 can -(303x406) 60 (140) 33 	 19
71 (-160) 32 25 


21 (70) 37 30 25 

No. 2 -,can (307x409) 60 
71 

(140) 
(16.0) 

34 
33 

27 
26 

22 
20 

No'. 2 

No 106: 

can 

can 

(401x411) 

•4 
(603x700) 

21 (70) 
60 (140) 
71 (6O) 

J721(0)
60 (140) 

44 
41 
40 
61,
52 .1 

37 
.34. 

'49' 

32 
29
73327 

4V 
34 

i71(160) 49, 38 32. 

473 aL glass ar 40-3: '30 

946 l, s j (qat) 7 (160 45 '39 



Cooling: Begin the cooling opcration immediately after, the 

proceesing tim has elapsed with cold water and cool rapidly to 38 C (100 F), 

Cool under pressure all glass jars and metal containers larger than No * 2 

(307z 1 .09). Drain and wipe excess water from the containers. Do not stack or 

store the containers until they are complately cool and dry. 



28. .. ...d'Pkin,Wi..tetSduih 

. CQuality of Product:.U...pumkin varieties which ar..har
and sweet. -and*evenly- ripened. a fehsol eo good texture',butk
 

not -watery. Do iot us' frosted pumpkin.
 

Preparation: Wash pumpkin tnorouglay, cut open and, remove 

seeds rd iber. / Discard pukin which show evidence of'rot. Cutthe:. 

pumpkin intO pieces approximately one inch in size. Stera the pieces.at 

A116'c (240 F) for approximately 20 minutie. If steam, is not available, 

the pieces ay be cooked in b oiling water until tender), Beparate the pulp 

.from the in and tough fiber with a pulperr orsiever./ Drain off excess 

water. 'Evaporate, the productl further by placing the pulp In a steam

jacketed tkettle rtock 00 C (212 ) until theor , pot and hat at -about 


desired consistency is obtained.
 

Filling: Pack,pumpkin to within 6 m'(1/4t'nch) "of he _topof 

tincontalners or to within.i313:m.1/2 inch)of the top ofglass Ijars. The 

.pumpkin should be filled as rapidlyyas possible to, avoid the".teIperature of 

the', product ,from falling beliw 85C(185 F). 

Exhausting and Sealing: Exhaust the filledl tin containers to 
acenter container temperature of 85 C (185 F) andseal them'iumediatel;. 

WNhre exhaust facilities are not avallable,, precook the food,'As add ittito: 

the containers at 85 C (185 F) and seal the containers immediately. Do 

not allow the contents to cool below the minimum initial temperature found in 

the Processsing Temeratures and Times Schedule for Pumpkin and Winter Squash be-. 

fore processing. 



Processing:
 

ocessing Temperatures and Time or i orinter Squash 

minimVUS 
inutes"at Retort Temperature
initial 

Contaier 

site 

Temperature 
oc (07) 

116 C 
(240F) 

118 C 
(245 F) 

121 C 
(250 F) 

So.300 can (300z407) 
60 (140) 
71 (160) 
82 (180) 

*72 
:67: 
61 

65 
6055 

59. 
5550 

So. 303 can (3031406) 
60 (140) 
71 (160) 
82 (180) 

78 
73 
66 

70 
66
'59. 

65 

.6054. 

• ,,, , 60.(140) .88++ 79 "73 

No. 2 can (307(160)
(0z0. 82 (180)., 

82
74. 

73
66 

67
61 

60(40), 	 117: 107: .97' 
97" 89
No. 2k can (401x411) 	 71'(160)' 107 

82 (180) 97867 

217, 202+, 192
.60 '140)' 

187 177
 

No. 10 c'an (603x700) 	 71-(160). 197 

-82(180) 172 i62 152
 

p"85 82 (180)' 77 72
.473glasjar(pint) 


946 a ja:r (quart) ''82 (180) 125- 114. 107-


Coolingv Begin the: ooling operation immediately AIfter the pr
 

cessing time has elapsed ith cold vater.and cool rapidly to .38.Ci(100 F).
 

coolIunder pressure all glass and metal containers larger than No. 
2 (307x409).I
 

Drain and wipe excess water from the containers. Do not stack+or store ' 

' ddr .
the containers until they,are 	Completely c1,adool 




29. SqaIsh.u Sanrh 

Container: Use 1-eanel .tincontainers or, glass jari.' 

Qualitrof Product: Only young tendersquajjh should blie 

Preparation: Wash: the squash:thoroughly, ',remove, the stems, 

Into slices approximately 13'to 20 mm"(1/2 to' 3/4I ih) thick.•:cut 

Filling: .Pack squash to ithin 6 mm (l/4 inch). of the' top
.... 1 1 of t ,~ glss j Ore... 

of tin containurs or to-vithii 13 im (1/ Inch othe tpo ls as 

Add boiling water or, 2% brine to cowpletelyf ill tin contaiuers or to fill 

glas jars to within 6-m (1/4 inch) of the top's. 

Where prepared brine is not utilized, salt in granulated or tablet 

fo0a is placed on top of the product, aflter it is added to the container 

Boiling vater is'used as the canning medium. 

Exhausting and Sealing: Exhaust the filled tin containers
 
fto. acenter container .temperature o . 66 C-(150 F) and sal 'them immediately. 

the food, t to .,theWhe'e exhaust facilities"are not available, precook addi 

Do-notseal thecontainers immediately.containers at 66 C 1(150,F) a 

the minimum initial temperature sihown inalow the-icontents :to cool below 

Processing Te.peratures and Times Schedule for Swier Squash., 



Procesving 

Processing Tmzperitures and: Times for: Summer Squah in Brine': 

Minimum 
Initial Minutes at Retort Temerature:: 

Container Temperature 116 C 1181C 1121 C, 
size (CO(F) (240 F) J245SF) (250 F) 

No., 303 can . (303U406) 66 (150) 35 29 25 

No'. 2 'can-. (307x409), 66(5)35 219 25. 

No :2k, can (401x41l) 66 :(150). " 45 '36 30.' 

473 nL glss jar ' pint ) 66 (150) 35 32 30 

946 ink glass jar ( quart: ) 66 (150) 45. 42 40 

Cooling::' ,Begin the cooling operation iuimediately after the 

od water and cool rapidly to 38C (100 F.I processing time ha. elapsed with col 

Cool under pressure all glass containers and.me.tal cntainersl r No. 2 

(307x409). Drain and'wipe excess:water from the containers. Do not stack or 

store'the containers until they are completel cool anddry. 



For canning vnesqahseteituciii AndA.cisu 

daita useid for pumpkin. 



H31. Ve4astalesKIS" 

Inemealmiture ar inc soition: and ii cannin 

proceaure. For this reasons it :is consideredadvisable to consult with a
 

other
research laboratory connected with the caning industry when mixtures 

than whole grain corn, green beans, cut asparagus, cut celery, lima beans, 

be .canned. The vegetablesand diced carrots and white potatoes'are topeas, 

can ber canned in any desired combination. 

Container: Use electrolytic tinplate containers wtfi enameled
 

body and'ends or glass jars
,."..
 

Thesame quality is:required for canuality.of roduct:o 


ning. ixed vgetablies that is reqi red in canning :the vegetables separately.
 

Defective and otherwise undesirable vegetables should not be canned.,
 

getale as if canning alone.
reparation: Pre are ea 


Mix the vaetables..in the desired proportions.:
 

F lling: Pack.vegeiable and soup mixtures to within .6. l 

(1/4 inch),of th top of tin containers orto within 13 mm (1/2 inch) 'Of 

the top "'of glass jars. 'Add,boiling water or 2 percent brine to completel,.. 

ill'mietal"containers or .to:fill glass jars to within 61i,(1/4 inch).of .the top.i 

Where prepared brine Iis not.utilized, salt in granulated or 'tablet 

form-is placed on top of the product after it is-added to the container. 

Boiling water is used as' the,canins medium.
 

i.V • ,cbntainers.to.,
Exhausti adSes Exhaust the filled "metal. 


http:inch).of
http:uality.of


a enercntinr eperature f7 .(61 andml them iudaey 

Where exhaust ,facilities'sire no't'available., precook the food, :add lit. to the.' 

.containers at 71 C (160. 1) and seal the. containers immediately Do not. 

allow the contents to *cool below minim6m initial "tempe'ature shown:.in Processing, 

Temperatures and Times :for Mixed Vegetables .in Brine. 

Processing: 

Processing Temperatures and Times for Mixed Vegetables in Brine: 

Minimum .. 

Initial Minutes at Retort Temperature
Container 

size "C 
Temperature 

(OF) 
116 C' 

(240 F) 
118 C 

(245 F) 
121,C 

(250F). 

No.1 Tall can (3601x41) 66 (150) 36 33 31. 

No: 303 can (303*406) 66 (150) 38 35 33 

N ..'2 can ,(307x409) 66 (150) 41 38 :36 

No. 2 can (401x411) 66 :(150) 46 43 41 

.No. 10 can (6O3x700) 66 (150), 75 69 65,, 

473 mnL glass j ar (pint), 66 .(50) 4 38 -35 
96 niL glass (quart 66 (150)- 0 -43 4 

Cooling: •: .Begin.the cooling operation immediately after the 

processing time has elapsed with:: cold wter 'and-cool rapid . C (l00 P)lly to 38

Cool.under pressure all glasscontaiiers'and metal containers larger than No.2 

(3 409).. Drain and wipe excess.water from the containers.; Do not 'stack:or 

storethe .containers until.they are completel ..cool and.dry. 
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CHAPTER NINETEEN~ 

MAt IROBIOLOGY IN CANNING 

J. D. Baldock, Ph.D. 
Department of Food Science & Technology 

Virginia Polytechnic Institute and State University 
24061
Blacksburg, Virginia 


Flora of Meats.
Thei'. icrobiological 

yeats.,
The microflora of fresh'meat may consist of bacteraia, molds ,and 

bacterial 
,The chief cause of problems ,in the' canning industryis generally 

meats, such as beef, pork, lamb or chicken, have an 
growth. Fresh raw 


which results from.a omposite of many natural con
established aicroflora 


the air, and. the water. On carcass
 
ditions,' the live animial itself, itfi .dust-, 

flora arises from contact of the knife with the animal. 1 

hide, hair, and -feet. Improper use of equipment, orexposure to uclean-im

meat the contamination 

from -the'.intestinal tract* The
plements" may ekpose-the carcass to organisms 


factors ,in, ,tabular form are known t, affect the bacterial load. on
following 

fresh meats:
 

Bacterial flora of the animal, including the intestinal load.
 . 

from feed 24-36 hours are recommended.Healthy animals,, wthheld 

2. Method of slaughter and degree of bleeding., -The slaughtering metho d : 

should not, excite the animal.and should permit.good bleeding.. 

the carcass to prevent,.'3. Degree of sanitation during killing and opening 

with fecal material,- hide,'hoofs, hair; sanitation,cotc of meat 

'dring scalding and skinning operations. Strict observance o r 

contamination areas is essential.,,
 

4.1'Rate of cooling the carcass.. Rapd cooinistegees:waofr
 

1 populatios
immediate control of..bacterial. 




Heat NiMcroblololgy, in_ Cnn 

5. 	 Degeeof sanitation': in cutting ofmeat. to avoid possible cbotacts 

with diseased.meat nd other' contaminated' surfaces. -:These are. 

very critical areas of .control1. 

Other factors which affect contamination leveis withirt:he moat pro

cessing !plant are among the following:
 
. General sanitary condition of the meat plant':
 

.	 Freedom 'fromrodents and insects,
 

13.1 Health, working habits-, :and .'perbonal hygiene 'fworkers

4., Competency.. of supervision 

The microflora of fresh meats, poultry and flesh type foods, is importaht 

because -itcontributed to flavor, odor, color, stability, and safety. There.
 

are usually many kinds of microorganisms present in raw meats. Prior to . 

processing certain of these microbes may. grow and produce undesirableappearance," 

odor, and taste-which-results in spoilage. Others may grow to produce a'food

borne Illness, if handled under improper conditions,., Spore-forming bacteriamy 

be present to produce spores. Spores of many species are*hete resistant. and 

are" able 'to survive thermo-processing to later. cause spoilag i Ugrowth'con-h 
' 'ditionsisbecom conducv the 	 uct.in 	 dannd 

Fresh meats, including red' meat and' poultry, being the'imost "perishable 

ofI all, important food groups, are very- susceptible to microbial deterioration. 

'Thus, raw meats must-be handled in a :sanitary. manner. under prope'r, refrigeration, 

The reasons why fresh meats are so'perishable ,are several:. 

. Meats contain an abundance of most nutrients required foridcrobial' 

growth. 

me0 vdal ues'. it ih the r '2,s
12. Fresh iats hav pH va within growth range of most mi 0b , 



i ' 
M Hicrobiology Canning 

ofmeat...re near the,optimm level for .mostmicrobes3. 'Moisture :•contents 
r 

4. eats can support 'the oxygen requirements for a wide alray of bacterial :' " 

activity from the strict arbe (gioqwin on the surface) tothe strict 

anaeobe (growing deeply ithin the tissue).. 

5. Fresh meats.-d not possess antimicrobial constituents.
 

Thus, fresh meas'provide conditions suitable fora"wide array of bacterial
 

to prevent mic.obial growth prior toprocessing, one mustgrowth. In order 

consider temperature of storage', incubation temerature) tobe of utmost im

portnce., it s.imperative thatfesh meats be chilled immediately after 

slaughter and beheld at temperatures close to freezing until the meat iS 

processed to go into the 'canning tin. 'Such precautions will help avoid un

and,, thus, help to insure ahigh 'quality canneddesirable organoleptic changes 

meat•product.
 

As a point .of interest, chilling of meats does not prevent all microbial
 

a
activity. Low temperature spoilage can occur after extended storage as 

resUlt, ofu psychrotrophs growth Psychrotrophs grow, below1 OC(500F) presenting 

a..problem in..refrigerated meats. 1Many bacteria"in.this group will,grow best 

at warmer temperatures 20-25°C (68 -771 F); hoever,, their activity continues 

at low temperatures. For psychrotrophs the",lower the tempe-ature, the' longer-' 

.the lag phase before growth .begins '.and the slower the, growth rateonce the 

depicted in Figu reF ?17 "BacterialGrowtf."rapid growth, phase has been reached as 

Curve."n 

curve, of a bacterial population underFigure'llrepresents the-. Sneral, growth 

A given set of conditions. Growth occurs in the form of cell .repoduction, 

€ 7 I i . : 



At the end of the lag' phs bcei tatmliligand ve4ry soon: ther4

after the increa se:in calla is direct1ly related to tim This is the lirapL 

growth" or"logarithmic growth phase %;hn the increae' -is atits mxma , Thai 

slope of the "rapid growth" ~phae tells the rate'of growth.''The steeper the, 

curvle-the faster- the. growth* 

4, 

4.. "STATIONAV PHASE 

PHA E OF 
-7 ECLINE', 

RAPID GROWTH PHASE : 
w (LOG PHASE). 

-PHASE OF. ADJUSTMENT 
o 1(LAG0"'' PHASE). 

TIME* 

rigre11. actiel Growth Curve 

To insure the storage life'.Of fresh meats mny cmercial: -eatablishm fnts' 

hod-their meats jus t above thefreezing.point, which Is 28-300 ".In meat, 

canning operations, raw ueats: hould be kept au :cold 'as possibl' and procesi'ed 



gy, 'in Canning,*imt ,;Mikrib 

caning is avery acceptal
withn a ew' days.The use oif froen meats fEor 

and are used immdiately. Thawed.,
are ,.,rapidly defrostedpractice if meats 

than fresh raw meats., for. 
meats :aremore susceptible to deterioration 

reasons as follows: 

1. Thawed"mats have greater available 
nutrients in,a quid
 

result of'meat "drip, or veepage.phase as a 

are: better ,adapted , to rapid: growth in 
2. Psych'rotrophic bacteria 

thawed meats.
 

with eats from aMicrbiologicaitliewoi. t

Problem Areas 

Many indiiduals may be. lackadaisical about. proper-handling of canning 

of heat in:.cainning. -There are 
the:lethall effects 

types of meat, because of 
will underduring the canning process 

many special concerns, even though meats 


render the product free -of ai ll pathogens
togo heat treatment, sufficient 


and most spoilage types. ,'Certain bacteria which form
 
(disease producers) 

survive heating to later cause spoilage. A dreaded sporeformer, 
endospores may 

into meats; if not udequately processed,
may find -its wayclostridium botulinum, 


ich may give, rise to.vegetative cells,

ts may contain rvi 

low acid
oft fatal_' Meats, like6 other 

capable of producing toxin whichis 
of C.
 

foods ', require careful thermo-processing tO'eliminate 	all spores 


not beconfused with,
 
botuljinu. This :category-'of; the 'pfopcessing 	 should 

such as boiled ham, meat- loaf
as in certain cannedmeats'Iheat pasteurization 

are-. different beause they mustre y
These: canned productsor cooked sausage. 

of these canned products contain sodium on refrigeration,for storage.' Most 

ibtlinm. The use of 
or potassium nitrite whichoffers protection 

against-"j 


not advisable, un 
nitrite and the productio Iofanned. refrigerated, meats, is 

ith adequate super-ision' backed by 
less done under a commercial,environent 

a high degree ,of expertise. 

a e"hig de 



Wen problems occur in the cenventiona cannint h a. . nmeas 

be traced tc one,',of the following: 

1. Less tha fresh;or deteriorating raw meats with' hig bacterial counts , 


2.Higbacl spore, counts from raw materials or-equipment 

3. Underprocessing 'to allow viable: C.,' boiulinum. 

4.', Im roper sealing and processing of cans. 

SWithin the' o,.annery, clean fresh meat, is only the starting pint,, -proper 

cannihng ,imee.s depends on clean equipment, tables, utensils -and cannin _ 

tins' or glasae, General sanitation wil greatly affect the final product. 

Any Usaniary tcIn4iAtt'on'which, allows bacterial build-up may serve to 

provide a, direct i culum to the product. 

Heats ,being held' at room temperature awaiting the retort offers potential 

meat must stand unprocessed for a timeproblems, ,,Prio'r to the echaus ting step, 

before' it"can beheat processed; -however, chilled raw :eat should not stand. 

Under optimumfor morethan 4 hours, because bacteria will begin to grow., 

growph, conditions, many species ofmicrobes can double tleir number every 

27-3D minutdsIat room temperature. The following table presents the number. 

ith- of bate"ria atleach time period starting with-an initial cotmt of 25'.-

varying generation times. 



_ _ 

__ __ __ __ 

___________ 

Nu*01S of-Bacteria, y Diffdrelt.,GonerAt ion :Tias*TabeLK 

. 0GE RATION TIE
TIME0 . -. 

n 	 .5. 1.0'0hr ' 4 0 hr ' 

25 252512:.00 


50
12:30 

______ __100 	 501:00 

...
200 ... _... __ __..1:30 


2400 	 100
2:00 


800
.:30 


200 ". 50
100
1600 


3i20 ________3:3 	


640 400 460________"Ai 0 


4212800 
 _____:_4:30 

25.-600 	 8005:00 

_ 
_51,200,.
5:30 __ _ _ 

6:00 	 102,400 1600
 

204,800, ________
6:30 


3,200: 100,
7:0409.600 

819 200 ___ _____730 

6,400,___________L638.400"
8:00. 

.3,276',800
8:30 


_2__rTtmtO _dob ____t ____er9:00 _, __e p8001t 


Geeato tm -Tetime trequiired for the population. to double Itsnumber.
 

ltiisGeneiatio-



Woa,' MiAcobiology. 1i, Canning 

Geiieration ?time is another'l,way to look'at rate of growth., The, 

tmeaueof 'the' meat during holding: is one o1f the' most-important factorso-. 

goverting bacterial growth. .control.one ofTemperature i' the greatest 
Ieapons againstbacterial growth. In addition, the pH of thermeat and the
 

it\oeapons: 'o thas,~ndte
 

moisture conditions of the ,meat surfaces are two other important factors 
of growth. The control of microbiological growth in holding ,fresh meats 

may hinge on all, of, the factors. 
As shown in Figurell7ibacterial growth hrough.a lagphase or a••, 

period of adjustment., Holding meats at lower temperatures will help keep 

the bacterial population in'its lag phase. The length of the lag phase and 
the rate at which .bacteria multiply in the "rapid -growth" phase are under : 

the direct control, of temperature. -By temperature , control alone it is often 

possible to lengthen, the lag phase of bacterial growth sufficiently to permit • 

completion of a processing operation before active growth occurs in the 

product. It'is recommended that we'avoid the "rapid growth" phase by holdingi 

raw meats under. strict temperature Control. 

The initial bacterial level within the meat w4ill affect' the bacterial,,. 

activity. Generally speaking, the greater the-number ,of bacteria present, 

the ahorter the lag phase' of growth and the more rapid the "logarithmic"' 

growth phase by increased multiplication. Hence, every effort should.be_ 

made:to hold down toa minimum the contamination level. In other words,, the 

larger the number of bacteria present at the start, the shorterthe t ime 

required t~o reach a particular final population or reach a spoilagelevel. 

,Cannedmeats, like many other iow acid'foods, are susceptibleto 

spoilage,6 'This condition can occur at any stage after retorting. Generally 



seaiking, canned meata are not processed to des0y au -vcTuaJ. spores. 

The spores' of therMOPhilic' (hWi tLov~ng) bacteria, being generally more 

heat resiatit thateseophilic types*,' may survive heat proces i If total 

thera destruction were achieved in canned meats, the prqducts would not 

meatsbe.orginoleptically acceptable. Thermophilic spoilage i 'caned , is 

y rapid 'cooling after retorting and-subsequent storage undercontrolled-

.cool t arm temperatures (65-100 0 F). Very warm'storage .(100-14OOF or 

38-60c) may.permit the-thermophilic organisms to begin growth. 

If 'aspoilage condition in canned meats is traced .to a vegetative bacierial 

type, (non-sporeforr), o yeast, then therecwas probably :a conditionm. old. r 


of leakage or under processing. 

factors may be involved.For spoilage to occur in canned. +mets, many 

The following-factors are in tabular fom: 

1. -)Numbers of particular organisms surviving the heat process 

2. Temperature at which the finished product is held
 

3. Suitability of the canned meat to support .gr6wth'of the organism .
 
.+ The-teeerature the finished product i:held


:
5. The pt +ofthemeat -inrelation to-growth %ofsutviving orgnsms
 

6. The presence of nitrite or other inhibitors, 

Successful 	canning of meat: products requies adequate knowledge -of icrobology.-
S obilgical p int o w,meats a unique an munt be treated specia 

order to inre the production ofwhoiesome, safe meat products.
 

.17 .
 



CHAPTER TWENTY
 

CANNING MEATS AND P(Rt 

General Discussion 

While tmeats may be canned throughout ,the year,Icertain nimals 

,
are generally slaughtered. at the 'end of the grass, growing season. If 
this time occurs-after the-fruit and vegetable season is past, an efficient 

canning schedule "c.an be employed. Cahning -in thisi way prolongs the: operating 

*eason of the,cnning plant.
 

Heats foricanning" should be from healthy animals of' good qualty 

that have been •slaughtered and prepared for canning in a sanitary manner. 

After animals such as cattle and sheep have been slaughtered and dressed, 

the meat should be allowed to, age and-become tender. Aging is'normally 

carried out at about. 2: C.*(36 F) for 7 to 20 days depending on the quality of
 

the animal. Meats such as 
pork and poultry, should not be aged but'should -

be prepared and processed or frozen imirediately. If, the meat such as beef 

cannot be canned imuediately after aging, refrigerat on facilities shouldrb(. 

available for .storing the meat. If it is necessary to hold the mea6 ffor two 

or three days, it-.should.be kept at 1.C (34 F); for long-time storage, it 

should be frozen until canned. If the meat is frozen,: keep it so tuntil, canning 

time since" alternate.,freezing and- thawing spoils the .meat. 

Al'l meats. are low. acidproducts and as such must be processed at a 

minimum of 116 C (240 F)"tokill, the harmful microorganisms.' ;Thus, the 

processingof !meat must take.place uder pressure. 

The processifg instructions. for heavy meat s such as beef, vel, li , 
muttonl pork, venison, and the meat of amlIotherlarge . re the.sme. 
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The processing instructions.fOr'poiltry such as chicken, duck, and turkey',
 

In general, the canning of
 
and small game ,suchas rabbit'are 'also the same. 


mixtures of meats'and vegetables is not ,recommended unless the processing
 

."instructions and data are,Obtained from a research laboratory associated with :
 

,the canning idustry.. 



1.Rat Seaks. 'stew -~to" Beef. 'Ve,i 2,Pork. Lamb,a MutoVenison) 

Container: Use containers that have'ele.ctr.olytic tinpiate 

with enameled body ,and ends and are manufactured:especially..for meat products. 
Some enamel linings in the containers and sealing compound in the e may be ... ..... p u d i t : h e n ds m a y b e 

soluble in the presence'of certain fats 'and, oils thus causing the container to' 
lose its seal :resulting in 'the'spoilage of .the 'eat. Some brands of tops for
 

glass containers are not ,recomiended for the same reason., The sealing compound 

oin the metal center of the two piece lid has been found to be soluble also in 

the pretence of certain fats, and oils. The jars would:lose their seal'Icausing, 

spoilage of the meat product. Use only those brands of tops that are resistant 

to fats and'oils. 

Quality of Product: For canning in large pieces, ,use loin,
 

round, chuck, shoulder, or other cuts suitable for roast, steakbs orchops.
 

Use the tr ings and the less tender cuts such as brisket, neck and-shanks
 

for canning as stew meat. 

.Preparation: Remove the bone and most of the fat. Too much
 

fat.mAkes ,the meat difficult to-process. Save the bones to make the both 

with'which the containers are filled. Cut roast across the grain of the 

meat ln,lengths that will come approximately 6 mm,(I/4 inch) above thhe top of 

thecontainer. Cut ,steaks and chops as for serving:fresh and! pack.in, layers., to. 

fit .thecontainer. Use the meat cut and trimmed from.the larger Ipieces,as stew 

meat,. an handle: it ini the. same way as the-larger pieces. 



feoking and -Filling: Roa ss 'teak.sandst'ewsmay be.. 

either precooked and packedhot into 'thecontainers or 
packed raw and 'ex

hausted.inthe containers. Theq meathod utilize-d is dependent.uponi facilitie's 

In either casethe meat shrinksd..uringtheavailable and the canning schedule. 


-
precooking 'O exhausting sufficiently to prevent excessive shrnking dur
ing
 

processing. Preshrinkage assures a.full pack .and expels.air rom.the product.*' 

Precooking is recommended over packing raw.and :exhausting in+the containers 

because it makes possible for a more ,uniform fill weight. Precooking is 

the long,exhaust period
ntimetha 
more efficient use of energy or ,steam and 


required.'by the.raw pack method.
 

If cuts of meat are to be packed hot, place the.cuts 'of meat in 
covered
 

.
shallow pans with a very small amount of .water. The cover is to prevent
 

Stack the
 
steam condensate from dropping into the,	pans during steam cooking. 


Cook .in.the retort at 116 C (240 F)
pans: on top of each.'other in a retort. 


until the meat"turns from a red to pink color at the center of cut - it
 

.Usualiy requires from 25 to 30 minutes depending upon the thickness 
of cuts.
 

'Cool the containers or meat to 99 C (210 F) under air pressure to avoid 
draw-

If air pressure is. not available,ing the natural Juices from the meat. 
Precook.stew meats in steam-jacketedallowthe pressure in retort to drop•slowly. 

tUrns from a. red ito pink color.
kettles andallow to simmer until the meat 

meat to within, 6.:mm .(/4 inch)
Fill the containers". with the hot precooked 

of the top of,metal containers and- 2.6 mm (1/2 inch)'of top of'glass containers. 

placed in :the containers.. Fill metal containers
Add salt before the meat .is 

Of m at, completelywith boiling broth whichhas 	been pre ared from scrap 
and
 

comely with rioh 


the
.,;bone:. Fill.'glass containers to within 6 m(1/inch) of t. 

X53'G
 



If the meat is:to be paced r&'w, fit' the pieces tight y into the containers, 

to fill them completely. Add salt by placing it in the containers befors the, 

meat is added., Exhaust the'containers containing the raw meat to a center 

container temperature of 77 C (170 F),: Exhausting normally requires about 50 
minutes depending UPOn size of container used. When the proper temperature has* 

been reached presathe meat into the conItaners toobtain theproper head,
 

space. Fill with broth if needed as was done in the hot-pack method.
 

Sealing: Seal imnediately. Do not allow the contents oof the-', 

containers to cool below the minimuim initial temperature specified in' the, 

Processing Temperatures and Times Schedule for Meats. 

Processing:
 

Pro6essing Temperatures and Times for Roast, Steaks and ,Stew.Meat
 

(Beef, Veal, Pork,Lamb, Mutton and Venison)
 

Minutes at Retort Temperature 

.,Container Temperature 116 C, 118,; C 121C:-
Size OC 0 F) (2404) (245 F 20P 

No. 303 (303x.406) !(170) 75 65 55bcan 77 

No. 2- - can (307x409) 77 .(170) 75 65 55 

N 2 caO2 (401x11) 77 (170) 100 90 80" 

373,;mL.iglassjar (pint) 77 (170) 90 80 :70 

946 mL' glass :jar (quart) 77 (170) 105 95 85 

.Cooling:Begin the -cooling operation immediately after the. 

processing time.has elapsed. C66ol under .pressure: all glass containers and, 

No.:,2 :(401x411) and larger 'cans, Coolrthe containers rapidly with cold water 

.to 38 C_(100 F). Drain and wipe excese water fromthe containrs. Do not.... 

s tack or store the containers',until they are completely cool and dry. 



tat have 'electoytctnae
Container: Us cntainers 

with enameled body ard ends and are manufactured espeal for: meat products',., 

enamel.linings in the-containers snd sealing, compound in the ends may be 

soluble in the presence of certain fats and oi..s thus causing the" ontainer 

:to-lose its seal resulting in:the apoilage of-'the mneat., So brands of tops:! for 

Some , 

glass'containers are not recomiended for the'same reason.i The; sealing compoun 

in-the metal center of the two piece lid manufactured by some companies has 

been 'found to be soluble also-in the presence of certain fats and oils. 

Containers usingthese lids would lose':their seal causing spoilage of the meat 

product,. Use only: those brands of tops that are resistant to fats and oils.
 

Quality of Product: The quality of meat required for ground 

meat must be essentially the,same as that,of meat canned, in whole sections. 

In1.general, .:,however, the meat may be somewhat coarser,or fatter than meat 

canned whole.:
 

Preparation: Grind the meat forhamburger -in.a meat chopper
 

or grinder. Add 272 srams (9 .ounces)of salt for each,.11.35 ilos (25 pounds) 
Of,meat and miwell. •add additional eaoning if desired. If spices are added, 

it"should be 'noted that their flavor changes -ing storage. 

Precooking and Filling: Ground meat may be packed into. the: 

containers,ir or as cakes or'links, which have been precooked The mithod 

nt available and the cannng'schedulet!.utii ed is dependent, upon the equi 

3g
ise,........:":" qip n:av ""- "
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when packing the,meat raw,,.fill -the containers about',19 - (3/4 inch) above 

the top. The meat can be' packed in bulk or link form,. 

Exhaust to a center container temperature of 77 C'(170 F). Exhausting 

,requires approximately75 minutes.. Once the meat has been exhausted to the
 

proper,centerl container temperature, press it down into the containers.,
 
,
Leave not more than 13 M (1/2 inch) of space at the topof metal containers
 

The liquid .fromthe meat should fill the metal containerscompletely. .:,Add
 

additional medium if necessary.
 

If precooked, packground.meat as either cakes or links to within 
13 mm
 

(1/2 inch) of the top. Completely fill metal containers with hot broth..
 

Fill glass jars to within 6 mm (1/4 inch) of top with hot broth.
 

Sealing: Seal the containers immediately. Do not-allow the
 

contents of the containers to cool below the minimum initial temperature
 

specified in the Processing Temperatures and Times for Meat Scchedule .before
 

processing.
 

Processing:
 
Processing Temperatures and Times for Ground Meat
 

(Cakes - Hot) 

Minimum 
Initial Minutes at Retort Temperature 

tCont ner Temperature 116CC .118 C '121.C 

Siz,e OC _(OF) (0404F) (245 F) (250 X) 

No. 303 can (303x4O6) 77 (170) 75 65 55
 

...2 . a (307X409) 77 (170) 75 65 55
 

N. 2h can (40x411) 77 (170) 100 90, 80
 

4 lass jar 77 (170 90, 70
 

946 mLz1ass jar (quart) 7 (170) 105 95 ,85
 



Processing Temperatures aria "3nes zor GroundfHeat 
(Solid-Raw) 

Minimum 
Initial Minutes at Retort:Temperature 

Container Temperature ' 116C .. 118 C 121. 
Size c ( F) 4 (245,F), (250.4) 

No. 303 -can (303x406). 77 (170) , i00 .85 4. 

No. 2 can (307x409) 77 .i(170),,, 100 85 75 

No. 2 'L (401x411) 7 5-1 0 110Can 7" (170) 

473 zL glass jar (pint)" 77 (70) 100 90 80 

946'uL glass jar (quart) 77 (170) 135 125 110 

Cooling: . Begin the cooling operation immediately aft'er the 

processing time has elapsed. Cool under pressure all glass containers and 

No. 2 .(401x411) and larger cans. Cool the containers rapidly with cold 

water to 38 C (100 F). Drain and wipe excess water from the containers. 

Do not stack or store the containers until they are completely cool and dry. 



3.Tonkue and-Hearit (Beef) 

Container: Use containera-that have electrolytic tinplate
 

withl enameled body'and: ends and 'are manufactured especially ..
for 'meat:products
 

Some enamel InLngs .in the .containers and sealing compound in: the ends may,be
 

solubale. in the presence.of certain fats and oils thus causins; the container.
 

Som :brands of tops
to lose its seal resulting in the spo lage of the meat. 


for glass containers are not recommended for the same reason. The.sealing'.
 

compound in the metal center of the two piece lid has been found'to be:soluble
 

also in the presence of certain £31ta and oils. The jars would lose their seal
 

causing spoilage of the meat product. Use only those brands of tops that are
 

resistant to fats and oils.
 

Preparation: Wash the heart thoroughly. Remove the thick
 

connective tissue and cut it into pieces. Place the pieces in a steam-


Jacketed kettle or stock pot, partially cover with water, and simmer for
 

25 to 40 minutes or until the pieces show only a slight pink at the center.
 

Wash tongue thoroughly, place it in a steam-jacketed kettle or stock,pot
 

and cover with boiling water. Simmer for about 45 minutes of until the
 

skin can be removed. Remove the skin and cut the tongue into pieces.,
 

Filling: Add seasoning to the containers before they are
 

filled, Pack'.heart and tongue-separately. Pack the hot, 82 C (180 F)i
 

• meat .into the containers to within .6,mm (1/2 inch) of the top.of the containers
 

'
 yFilitin containers as completely as possible with b0olins broth. Fill glass 

containers with.boiling broth to within.6 m' (1/4inc of top. 



r.u. if necessary, to a centerExhausting and ueaLing; 

of 77TI C'(170 F). Seal, the containers immeidiAtel after,Container~ temperatur e 

contents to cool, below theminimum'filling, hot or exhausting.. -Do not allow the 

in the Procesing Temperatures, and Times Scheduleinitial temperature ;specified 
beore procc~epng 

ior Tonigue'an d Heart :(Beef) beoepo ig.f 


..Processing:
 

Processing Temperatures and Times for Tongue and Heart (Beef) 

Hinimum,Initial MinUtes .at Retort Temperature 

Container, 
Size 

Temperature 
. 0 F 

116 C 118 C 
(24 F) 6(454F) 

,121.C 
(25 _n 

No. 303 can (303x406) 7.7 (170) 75 65 55 

No. 2 c.an (307x09) .77 (170) 80 70 60 

No. 2k can (401411) 77 (t70) 105 95 85 

473 mL glass jar (pint) 77 (i70) 90 80 70 

946 mL glass jar (quart) 77 (170) •105 95 85 

Begin the cooling operation immediately after the
Cooling: 


Cool under pressure all glass containers and
 processing time has elapsed. 


Cool the containers rapidly with cold
 No. 2 (401x411) and larger cans. 


Drain and tipe excess water from the containers.
 water to 38 C (100 F). 


Do not stack or store the containers until they completely,cool and dry.
 



i-•orned l'eet,
4. C 


Container: Use 'ontsiners :that have: electrotic..tnplate 

Swith1enmeled body and ends and are manufactured especially ftor meat, 

products., Some enamel linings 'in the containers and sealing -'compound in 

the ends may,be .luble in the presence of certain fats and oils thus 

causig the contalnerto -o.itsseai resulting in the spoilage 	of the meit,,

Some-'brands of5 topsfor-glas6 containers are not recommended for .the smu
 

reason. The sealing compound in the,metal -center of the two piece lid has,
 

ieen found to be soluble aiso the preience of certain fats and oils.. The
 

jars would .lose their seal'caftsing,spoilage of the meat product. Use-Only
 

thosebrands of tops that are resiStant to fats and oils.
 

Preparation: Wash the corned beef and cut it into pieces
 

suitable for packing. Remove exkeps*,fat from the *qeat. Cut the meat ,into
 

Large pieces to fit the containers with the grain of meat running length

ise. Place the cut pieces na steam-jacketed kettle or stock pot and
 

cover with cold water. Heat :the,meat.to 82 C (180 F).
 

* 	 Filling: Pack the hot,. 82 C (180 F), meat into containers
 

Fillmetal containers completely with
to within 13 mm (1/2 inch) of the top. 


boiling water. Fill glass jars with'botling broth to .within 6 n (1/4 inch)
 

of top.
 

Exhausting'and Sealing: Exhaust if necessary, to a center
 

container temperature of 77 C (170 F). Seal t he containers;immediately. -


Do not allow the contento:cool below
after'filling hot or exhausting. 


the minimum initial temperature specified in ,the Proqe4ssinR Temperatur
 

and Times 'Schedule for Corned Beef, before. processing.



.Processins:. 

.,Processin Temperatures and Times for Corned Beef 

Minimum 
Initial Minutes at Retort Temperature 

.Container Temperature 116 C 118 C 121 C 
Size.... oC (OF) (240 F) (245 F) (250 F) 

No. 303: can (303406) 77 (170) 85 70 60 

NO 12 can (307X409) 77 (170) 90 75 65 

No. 24 can (401X411) 77, (170) 115 105 90 

473 aL glass jar (pint) 77 .(170) 95 85 75 

946 L glass jar (quart) 77 (170) 120 .10 100 

Cooling: Beginthe coolingloperation immediately After the 

processing time has elapsed, Cool ,Onder pressure -all glass ,contaitners and 

No. 2h (401x411) and larger cas. Cool the -containers rapidly with cold 

water to 38 C (100 F). Drain and ipe eicess water from t h nitier. 

Do not stack or stOre the ,cOntainers ,Until they cpletely ,ool aid dky. 



5 ,PoUltry 'ad"Sail"Gme (Boned) 

.Container: Use containers that have electrolyllc tinplate 

with enameled body and ends and are manufactured especially for meat products. 

Some enamel .liings in ,the containers and sealing compound in:the ends may be 

soluble, inthe presence of cerbailn fats and ols thus causing the container to' 

lose its seal resulting in -the spoilage of the meat. Some brands of tops for 

glass containers are not recounded for the same reason. The sealing compound 

in ithe .metal center of the two ,piece lid has been found to be soluble also in 

the presence of certain fats,and oils. The jars "wouid lose their seal causing. 

sp0ilage of the meat produdt. Use only those :brands of tops thatiare reistaht 

,to faUt..and.6iis
 

Quity of oProduct animals shouild .toused .for,
Plump flor 


canniig -bofegd styie, i yofng biidi Ate canned, the :texture And
b ailavor of
 

the et isnot Am -good'as, that fdom morei -mature'birds.
 

Preparation: Des tie: bird or niai .for coking, Thke
 

aie niiot to break the gail .blderof.podultry ice this spoils ,the meat,
 

Cu bkhe such as breast, thighs
bird .or uiima into Piecesi .legs, bck' 

niijei6; And sepaateti the iblets. such -As heart, liversi etc. If gibletsd: 

ai kept, they shtilbd be canned sipaateiy Remove lomps of fat. ;.Cove 

tiinst.with iightly saitedcoldwae and siier until the .e.t Is,tender. 

*ep the broth for use aisa carii medium. strip the meat from the bones. 

ft (-180 F) meat into the containers
 

t6 ihin 6 i(1/4 inEh)co f t6 e6 of etal containers immediately before allOwing
 

Filii Packith6i 8d2 


/ 5 m 



- (12 inch) of top,". Add
 
it-to cool. Fill Slams containers to within 12.6 


boiling broth to completely fill metal containers and to wit:in 6 
(1/4inch)
 

of top of glass containers. Add salt es desired.
 

Exhausting and Sealing:' Exhaust the filled containers to a,
 

center container temperature of 82 C (180 F) and meal 
them'i"mediately.
 

Where exhaust facilities are not available, precook the 
food, add it.to.the 

containers at 82 C (180 F) and meal the containers immediately. 
Do not 

below the minimum initial temperature specified in allow the contents to'cool 

(boned)and Times Schedule for Poultry and Small Game 
the ProcessinsTmperatures 

before processing. 

Processtng
 

Processing +Temperatures and.Times for Poultry and Small 
Game
 

(Boned) 

Minimum 
Minutes at Retort Temperature
Initial 

Tempstature  116 C 118 C 121 C 
Container 


F) F) F)Siz Temeraur (240 (245 (250 

95 85 75
No. 303 can (303x406) 77 (170) ++ 


No. 2 can (307x409) 77 (170) 100 90 80
 

115 105. 95

No. 2h can,- (401x411) 774 (17.0) 


90 801 70

,473 mL glass jar (pint) 77 (170) 


115 105': 95,

946 sL glass. jar (quart) 77 (170) 

Cooling: Begin the cooling operation im ediately .after the
 

Cool under pressure all glass containers and
 processing time has elapsed. 


Cool the containers rapidly with cold
 No. 2h (401x411) and larger cans. 


excess water from the containers
 
38 C (100 F). Drain .and wie 

water to 
Do not stack or store the o rtatner'until tbey completely cool and dry. 

S."(0Itj 



m .klt
6. -Vand' l-Game :(Not ,oned).
 

container: Use containers:that have electrolytic tinpiate.:
 

wth enameled body and ends and are manufactured especially for meat products.
 
Some enamel linifnigsin the conta.irs and sealing compound in.the ends may be
 

aoluble in the presence of certain oils thus causn
9fatsand. the container to
 

lose its seal'resulting in the spoilage of the meat. 
Some brands of tops for
 

'
glass containers are not recommended.for the 
same reason. The sealing compound i
 

In the metal center of the two piece lid has been found to be soiuble also-in
 

the presence of certain fats and oils. The jarswould lose their seai causing
 

spoilage of the meat product. 
Use only those brands of tops that are resistant
 

to fate.and oils.
 

Quality..of Product: 
The quality of the-bird or animal for
 

canning.on the bone should be as good as that for canning inthe boned-,style.
 

Oniy the meaty pieces of the bird or animal should be canned by this method.
 

Preparation: 
 Dress the bird or animal as for cooking. Cut
 

Into pieces,such as breast, thighs, legs, etc. Do not utilize bony pieces
 

such as back," ngs, nec!h, etc. 
Trim fat from the animal.
 

Precooking and Filling: 
 The meat may then .either be precooked 

before packIng or:,packed raw and exhausted'. The method utilized -is dependent 

upon.equipment :available and the canning •schedule. 

I thebird. or ,animal"is tobe/precooked and packed hot, place the 

meayorioii a steam-jacketed kettle or stockj po n over with hot
 
Vater.i Precook until the meat is medium done o'r untilitrsows a'pink coloz
 

At the'center of the pieces. 

http:canning.on


pac t.e. hot. 82.C (180 F) precooked meat to'withinI 6 m (1/4 inch) of 

the top of metal, containers and 12.6 -(1/2 inch) of. top of glass containers.I: 

If Jj,0totvibe packed raw, pack to within.6 m (1/4 inch) of the'top
 

'of containers. Add boiling broth to completelyY'fill metal Containers 'and to
 

'within 6 -m (1/4 inch) oftopof glass containers.
 

:Exhausting and Sealing: Exhaustithe containers:"packed with raw
 

meat to a center :container temperature of 82C (180 F). Seal.-containers iii

mediately after filling hot-or exhausting, Do not allow the contents: to cool
 

below,the minimum initial,temperature'specified: in the :Processing Temperatures
 

and Times Schedule for Poultry and Small Game (Not Boned) before processing.
 

Processing:
 

Processing Temperatures and, .Times for Poultry and Small .Game
 
(Not Boned)
 

Minimum,

Initial Minutes at Retort Temperature 

Container Temperature 116 'C 118-C 121, C 
Size PC'(F (202)45 F) (20) 

No. 303 -can (303x06) 77 '(IL70) 70 65 60 

N0.2 can (307x409) 77 (170) 75 7z70 65. 

No. 2 can .(401x411) 77 (170) 90 85 80 

473 :L glass jar -(pint) 77 .(170) 85'. 75 65
 

946 L glass jar, (quart) 77 (170) 110 100, 90
 

Cooling: Begin the cooling ,operation-iimediately after"the 

+processing time has,elapsed. 'Coolunderpressure ,l glass containers,and No.
 

2k (40U411) 'and larger cans. Cool ,containers
he rapidly with .cold watervto
 

38 C (100 F). Drain and wipe .excess.water from.the containers. Do not: stack or
 

store the ontainers until: th completely .cool and dry.
 

40_ 7V- . d 



LARD 

Rendering lard is: a'process'of removIng the'moisture frOm aniral.fat y
 
some means of heat', usually in a stainless steel.ste jacketed kettle. However,
 

sometimes iron kettles are used if free of,rust. -Copper and: rusty,iron kettles

are notrecomended because of the discoloraton that: develops in the lard
 

during -rendering. overcookig orrendering at temperatures in excess of 116 ,C
 

(240F) increases the free fatty acid content, lowers -its.keeping *quality,
 

develops pronounced off-flavors and odors.and darkness in color.
 

Containers:
 

Either plain tin cans or glass containers with oil and fat resistant:
 

lids are suitable for lard. .Use only meat type of enameled cans if plain tin is
 

not available. The fats and oils in lard will soften some types of enamel
 

linings in cans. One of the,primary considerations in selecting containers is
 

size. Containers too large will frequently waste lard because it will becoe
 

rancid before it can be utilized. Containers too small add to the,cot of
 

processing. A size should be selected that will provide the quantity of lard needed
 

for a period not exceeding 20 to 30 days. Once a container is opened, the lard
 

will,become rancid relatively quick, particularly in warm humidllimates. A
 

container should be selected for which a-reasonably tight cover can be used to
 

close.the container after opening.andwhile in use. The cover will serve :to protect
 

t contents from excessive ..
air, dirt, insecisand .other rforeigmaterial. 

'uality of Product:
 
I creamy, high qualty- lard, the'fat should be 

For iwhite, 

trimmed and 
Srendered from only-freshly kyilled (not'
 over 48 hours),and chilled carraes. 

:Fat
that is several days old produces an unstable lard of relatively poor quality."
 



:uffl ftfat from 'around thei intesatinesi, 'y eds dakk less. 

Md kept separate fron: lard mladedesirable61 prodIuct that, should.be rendered an 

from leaf, back and, cutting fat. 

Yield of Rendered Lard-.
ea' fait (the layer of fat around the kidneyu)yields ,from 90 to .93, per 

.
cent f it.werht. It is perhaps the ighest quality lard produced from an 

animal. 

Combinationof leaf,. back and.;cutting fat yields from80 to 85-percent 

of its weight. 

'Ruffle fat .yields only 50'to 60 percent of its weight. 

Preparation" 

inch cubes. or run through a meat or food chopper. FatCut fat .into one 

ground or cut into small pieces renders: faster end give larger yield than 

fat that is cut into large pieces. If crackligs are desired, the fat should'be 

cut into pieces or cubes.
 

Cooking: 

Place , small quantity of water in a steam jacketed kettle and add the 

cut fat. Apply steam and cook relatively slow, stirring frequently until the 

lards obtain a temperature of 116 C (240 F). Caution! Do not allow the 

C (240 F). Continue cooking and stirring, holding thetemperature to exceed 116 

.temperature constant at 116 C (240 F), until the cracklings become amber in color 
and start settling to the bottom of the kttle. Particular care need6 to be
 

~ to. m
'~" ~ n hingwhn crckin 

exercised to prevent scorching'whenthe cracklings begin settling. 

The.additi f(2 to 3 pounds) of hydrogenated Vegetable 

Shortening++to:-every- O o 1.'iIo rendeIring:tinei eoea) ilrat&5 t+ 
s te 7i (50 pounds -o lard re t Justbfore
 



stlnand seCparating the crackli nge v ill 'improve: the' quality :and'ooheif-4ifea 

of the.lard _The shortenin should be stirred thoroughly into the hotlard. 

The-vegetable oils used inmaking the vegetable shortening contain Vitmain Z" 

(tocopherol), hich is an antioxidant. If hydrogenated vegetable shortening 

is not used, an approved food grade antioxidant is recosnended. There are 

several ,of these antioxidants that azre approved for foods; 1/ BH' (butylated 

hydroxyanisole), 3/ BHT (butylated hydroxytolulene) 23/ glycine. 'Propyl!/f, 

gallate, 5 pesin guaiac, and f_/ tocopherol. . 

The lard can be drawn off when moisture ceases to rise from the. lard 

The lard should be pressed and strained through clean press cloths, free from 

any rancidity, and .cooled immediately. The longer the lard remains-hotthe 

more fatty acids are formed, which cause unstable lard. If lard is allowed to
 

cool without stirring, oils will separate from the stearin causing the develop

ment of a grainy texture. When the lard cools to a creamy consistency, it
 

should be stirred or agitated in the sealed containers vigorously and allowed
 

to harden. This will produce a lard with excellent texture.
 

Storage:
 

Lard should be stored at 4.5 C (40 F). Warmer storage temperature will
 

contribute to a less stable lard having a short storage-life.
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FISH CANHING 

George .J.Flickv,:,PhD 
Sea Gran t Program 
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Seafood, Processing Research :and Extension Unit 

lBlacksburg, Virginia :.24061 U.SeA, 

Introduction
 

usedto describe the method ofIn this 'chater, the term canning is 

preservation involving the thermal processing of seafood products. Sea

food products are also preserved in cans by smoking, pickling, 
salting, 

and pasteurization. 

Canning in this perspective includes the total unit operations 
of 

quality control, pretreatment of the
the 	process as: product safety; 

fish, preparation of sauces and brines; adequate processing times 
and
 

temperature; can seam evaluation; and can cooling and storage.
 

Safety of Seafood Products 

I. 	Bacterial
 

a. 	Staphylococcal Poisoning
 

Canned seafood has been a cause of staphylococcal food poisoning.
 

The 	cause of the poisoning has been related to contamination during 

handling combined with inadequate time-temperature handling 

the 	growth of Staphylococous aureusconditions which have :allowed 

before heat processing andpossibly subsequent inadequate thermal 

aureup,processing. It is hoportant to reuedber that 4. 
enter toxin is relatively heat-stable .and my not be copletely 

- sing. hen. S. aureudestryed or denatured during thera proc 

in ,eafoods, were not swollen norhas 	'been fud canned the cans 

did 	the products have ! abnormal organoleptic properties, 

552 



1. 	Botulinm Poisonin
 

Botuitnu poisoning in seafood is,seldo. encountered in some
 

countries while relatively common in others ,t , is noteworthy 

that 	type E is almost always involved. This is not unexpected
 

since type 3 is found in mud samples taken from seafood produc-


Ing 	waters. Since the organism is in the mud, it is not
 

surprising that it would be found in the various fish and shell

fish. The fish muscle is an excellent growth medium and the
 

organism can grow at refrigerated temperatures as low as 20 C.
 

Type E poisoning in canned fish products has been related to
 

inadequate thermal processing and post-processing contamination
 

through faulty sealed cans. It should be emphasized that
 

botulism poisoning is not limited exclusively to type E. Other
 

types have been observed to occur in various processed fish
 

products.
 

2. 	Naturally Occuring Poisons
 

a. 	Tetraodon Toxin
 

This group includes the puffer-like fishes which is composed
 

of 	ocean sunfishes, puffers, and porcupine fishes. A characteristic
 

of 	all puffers is that they can inflate themselves with air or water.
 

The 	liver, gonads, intestines, and skin of the fish contain
 

tetraodon toxin. A few species seem to carry the toxin in
 

themuscle tissue. The hoot stability of tetraodotoxin,-has been
 

studied* It was found that the usual commercial canning.procedure
 

caused a loss in toxicity of cut whole fish, but not enough to 

allow safe human conspion. Procedures included he;!ting to 10°C 

.,'for, 10 imtes and under pressure'to I 160C. These steps did not 

inactivate 'thepoison tompletely and cannot bei relied upon-to destroy, 



FiU 	 Cannting3 

the' poi in canned' fsh" Toxicity differs geatly with .pecies, 
howivor, as littl us 2 g. of oveary tissue can ceuse' death. 

b. 	 aralytLc Shellfish Pci.oning 

Under ordinary circumstances most molluscs are edible. How

on 	certain dinoflagellates ,which produce
everat times they feed 

ea dangerous toxin.- The dnoflagellatas ingsted by the 

in various parts of the shellfish.molluscs and theitoxLn is stored 

of tine after .ngestionfor long periodsSom shellfish remain toxic 

of the toxin. 

The toxin isrelatively heat stable and isnot completely 

destroyed during normal heat processing-operations. Canned clam, 

to 115oC in the normal warner, may still contain 50% orprocessed 

In order to prevent accidental poisoning, shellnore of the polion. 


fish waters are monitored for toxin content by use of the mouse 
test.
 

The 	test, however, is not standardized through the world and some 

countries report the toxin per gram of tissue while others use the 

toxin per 100 grams of tissue. 

of the species of shellfish identified inhuman intoxicationsSom 

are:
 

California mussel (Hytilus californianus)
 
CMMon (black) mussel (_tilu_ edulLs)
 
Soft-shell clam (M arenarLa)
 
Smooth Washington clam (syn. (Alaska) butterclams) 

S. nuttalL)(Saxidomus l.teus syn. 

Razor clss (S(ji pattla)
 
White msel _k__ serra 
Northern horse mussel (Volsella MOiolus) 



4 : 	 Fish Canning 

Solid surf clam (fyisula solidissima)
 
Atlantic jacknife c-las Iuie directus)
 
Sea' scallop' (Pectend f 1 isi
 
Common cockle (Cardium edule)
 
Edible oyster' (Ostrea edulis)
 
Atlantic deep-sea scallop (Placopecten magellanicus)
 

The' U.S. Food and Drug Administration has set the maiiiiiaccept

able level of paralytic 	shellf: +%poisoning in fresh, frozen,, or' 

canned shellfish at no more than 400 mouse units, or about g08/100 g 

of theof shellfish meat. A mouse unit is defined on. the basis 

amount required to kill 50% of a group. of mice in a defined period 

of. time. 

c. 	 Poisonous Scombroid Fishes 

includes tuna, bonito, mackeral, skipjack,This classification 

etc. These fish may be dangerous when consumed, especially in 

a severe allergy and istropical areas. The poisoning reseubles 

caused when histamine in the fish tissues is acted upon by bacteria 

to produce saurine, a histamine-l.ke substance. The saurine is 

produced when scoubroid fishes are left in the sun or at room 

temperature for several hours. 

Comercially canned tuna have caused scombroid poisoning since 

the toxin is relative.y heat stable. Scombroids should be 

processed imediately after capture and discarded If left in the
 

sun for more than two hours. 

d.. Cigiatera-Producing Fishes. 

Ciguatera is a type of poisoning produced by a large variety of. 

otropic marine reef or shore fishes Morte than :30 different species 

to!20. species' arehave :been incriminated, 	 to,date, but. usually -only, 15 

http:histamine-l.ke


5. Fish Canning 

.. Apparently, any marine fish, under tha properconcerned. 


circmmtances, may become involvedwith this type, of poison:, 

since all of the species liisted as poisonous are coumonly eaten 

In uom localities, and considered as good food U.shes. The 

toxins from the various fish produce similar symptoms; however, 

it appears that the toxin isactually a mixture of: toxins The 

fish responsible for ciguatera poisoning are unpredictable 

since the same species is not uniformly and consistently 

poisonous. Nbst of the:,poisonous fish are harveated near land 

rather than deep water. For r these reasons it is generally
1.
 

believed that the cause of the poisoning is from marine algae
 

that are passed through the food chain. One particular algae
 

Schizothrix Calcicola has been shown to contain toxic water and,
 

lipid extracts that produce ciguatera poisoning symptoms.
 

Representative Species of Cisuatera-Producing Fishes
 

Surgeonfish
 
Ladyfish
 
Jack
Berrig 

Surmullet (Parupeneus chryserydros)
 
Surmallt (Upensus arge)
 
Seabass, Grouper
 
Seabas
 
Trunkfish (Lactoria cornutus)
 
Trunkfish (Lactophry trigonus)
 
Portia 
Squaretail
 
Portia (Pagrus pagrus)
 
Surgeonfish

Filefish 
Triggerfish
 
Jack
 
Anchovy
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Squirrelfih
Oceanic Bonito
 
Wrasse, (Epbulus insidiator)
 
Wrasse (Julia galuardi)
 
Snapper (Aprion virescens)
 
Snapper (Cnatodentex aureolineatus)
 
Snapper (Lethrinut miniatus)

Red Snapper (Lutjanus bohar)
 
Red Snapper (LutJanus gibbus)
 
Snapper (Lutjanus monostigma)
 
Red Snapper (Lutjanus vaigiensis)
 
Snapper (onotaxi.s grandoculis)
 
Chinanan Fish
 
Pirrotfish (Scarua Ceeruleus) 
Parrotfish (Scarus M1icrorhinos) 
Seabass, Grouper 
Seabass (Plectropomus oligacanthus)
 
.Seabass (Plectropomus truncatus)
 
Seabass (Variola Louti)
 

One cannot detect a poisonous fish by its appearance. More

over there is no known simple chemical test to detect the poison.
 

The most reliable methods involve the preparation of tissue extracts
 

which are injected intraperitoneally into mice, or feeding samples
 

of viscera and flesh to cats or dogs, and observing the animal for
 

the developments of toxic symptoms. The viscera-liver and
 

Also,
intestines of tropical marine fishes should never be eaten. 


the roe of most marine fishes is potentially dangerous, and in
 

some cases may produce rapid death. Fishes which are unusually
 

large for their size should be eaten with caution. This is
 

particularly true for barracuda (Sphyraena), jacks (Caranx), and
 

grouper (Ipinephalus) during their reproductive seasons.
 

It must be emphasized that ordinary processing procedures 

my not destroy or significantly weaken the poison. The advice 

of native people on eating tropical marine fishes is frequently
 

conflicting and erroneous particularly if they have not lived 



iriihi a particular region over a peribd of ti"; e i. i iid 

that an edible fish inone region may ill you ins e 

e. Other Seafood Toxis 

Skatea, rays, mulletk, and heritig have Whe iiicatedii 

eafood poisonings. It is nrlly believed that thiiii) 

is a type of ciguatera poisoning since the symptosi are soniiM 

simlar. 

Clamsi and oysters iii Jp nn oher cunies en 
irt.ed to centiin polion th+td it from the pia' tc 

shellfish poison. This ioxic principle is fouid mostly in the 

itver or dark gland of the bivalves. The toxir is quite stal. 

to heat and appears to be produced for dinflagellate. The 

poison can be detected by an"m1l Asay. 

viih-iinins Procedure
 

1. Standard Fish Process 

Fish may be divided into two broda tegories,inreii on.to ifi 

mount of preparation necescary prior to filling: (a)packed raw,to
 
prcook) (b)a pr-cook prio to filling. 

•a.o Pr -cook 

The whole fish isvauAid, cleaned, cUt to appropriate sizet
 

placed In the can and processed. Eiaples of fsh processed in 

this manner include salon, shed, and river and sea herring; 

b. Pro-cook 

This includes fish as sardlines, tuna, and anhini ss++Th, i ik 

The pri-cook villvvary fr"omis pri-cooked prior to can sealing. 

12 hours at 100 to 109 C. The pro-cook can be accomplished into 


the can itself or in a larger specifically designated vessel. The.
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i a o th. pie-cook I. (i)t666k out soe of the ntural 

0Alii (2)to l e the 10t on the bones to facilitate the 

, i, i8 opetationi (3)16to6btii proper tekture in the ft"!b 

pr~duct. 

*~ ~i~iiij' f hiiiA diift" H6.0 fififiihinhaiit alih 

PTIMS-co6i poiof tb di~ Iii Oiit tistit my etinta 

iiih aaidiicaioni; Ini addiLtion- Aadditi Are ided to #6efit 

d6ilbii di bl iiii n i ba iiig of sh8iiifhi Additives. 

*; a.% dedd to prevent inorganic crystal kfomtion. A"other dif

ference between canned fish Md shifish ii he packin media; fi-i.li 

are uosaly packed dry or wiih oil; iehile shfishh ate iirid1y pockid 

ith Skies. 

A oInc. 

Ciiin is not ai salvage -- itio±n. Only the freiihist ihi6&dIe 

uased in order to poiduce a hih qbilityi wholesom product; iIitbied 6i 

he boat shoiild be boxed rather than bulk stored. 1he boidi i not dfily 

prevenis poor appearance but al-o prevents deteroration of the iaciJ 

iti'ue by the Intestinal Juices. Once caoi the filh should be dlvrid 

to iie cannery as soon as possible; Thorough icing is reco ded to preva,, 

sp'oiage. This is especially tiue in warm weather or in tropical climates, 

Rf-igerated sea water (RSW) is also an acceptable method of maintaining 

product quality on fisbing Veses; if the fish cannot be handled within a 

reasonable tin. at the cannery, 6he fish should be refWigsrnated or packed 

in ice. If mechanical refrigra'ion is usd, the fish mUst not be placed 

ii boAl or piles so that euerir i l Douro or ijiud be necessary for proper 



9 Fish Canning: 

In order to reduce the incidence of spoilage, ,figh are usually,
cooling. 


Freezing is an acceptable 
stored under refrigeration with thorough icing. 


of fish and once thawed, the fish
 
.method for achieving lang-tern storage 

for canning.are acceptable 
as littlethat the fish, shouldbe- haudled 

It is importamt to remember 

shouldobe absolutely avoided. 
s possible and my carelessness in handling 


fish should be prohibited

The use of pitchforks for unloading or moving 

or standfish. Stepping$ walking, 
or testricted only to the head of the 

lovers the quality of 
Ing upot, throwing or bruising the fish not only 


it unusable in products of any grade.

the raw material but often makes 


of the Fish Before Cannin.
Treatment 

1. Gradiing 

On arrival,the fish and shellfish should 
be graded and sorted into
 

there is no uniform gradingAt the -present tims,different containers. 


ntmber of methods have been developed. In general, grading

Systek but a 

and other physical
is dependent on fteshseta, size and species of fish 


essential to the preparation of the
 
dharicteriitice. Careful grading is 

high quality canned product6 

on arrival tay be determined by numbera 
The coadition of the fish 

soe of the factors used .in assigsilg quality,
Table1I cotains.Of fhator . 

Btight, with metallic Bloom coupletely
Cd General Apoerandes 

Ustre, very little, gone, Color fad
(lustre ad bleaching) 

ed or bleached.if any, bleaching. 



'fishCang 

b. 	 Eyes Brightt.translucent, Dull and sunkenusually full but in May 	 be' cloudy, dull, 
some cases may be',., white or opaque.
 

slightly sunken and,
 
somewhat dull.
 

c. Gills: a.' Color Bright red, to slight-
ly pinkish"red. 

Brownish red to brown 
o.r gray. Frequently 
covered with thick, 
bacterial mucus. 

'b. Odor Fresh odor oharacter- Medium to strong sour 
itic of species to odor. 
-faint sour odor. 

d. Odor: ,a.Poke End Fresh to very faint Medium to strong sour
 
sour odor. odor.
 

b. 	At Neck When' No odor to very olight Sour or putrid. 
Breaking odor. 

a. 	 Consistency of Fish: Firm and elastic to Gnerally soft, and 
the touch. Occasion- flabby. 
ally may be slightly
 
soft.
 

f. Belly Cavity: Flesh adheres firmly Rib' bones free or 
to rib bones, almost .free from flesh 

g. 	Vent: Normal in shape and Protruding'andmay be 
+' color. 	 diicoloredo:+.

2. 	 ClAng and Trinn 

In the case of larger fish, the 	head and intestins-are removed. This 

:process can be either performed 	by hand or through the use of machines. 

Themachines are able to process approximately 180 fish per minute and can 

remove the head and tail in addition to the evisceration, Attention should 

Ie 	given to insure thit'the intestines are copletely removed. 



11 	 F eish, Cannig 

3:e 	 Wash~ng mad Scale ReovalI 
ashi~n is ma imrtant operation. Washin removes the surfaceslime 

as well as blood which was released' diring the cleaning and trudn step. 

Washes my be of three general types:,:soaking or tank washing, washing 

by agitation, and spray rshing. The tank method may act as a source of 

means cleaning unles's the water 'is, changedScontalnation rather than a of 

when slims, blood and, fish particles accumulate. -In warm climtes and 

with 	large volmn processing, it my be necessary to change the water 

several tires a day. Chlorination may also be used to help reduce the 

Soaking or tank washing isbacterial content In the washing tanks. 

are lefteffective in removing blood but softens texture if the fish 

salt brine is Oversoakingover 	15 miiuteesin the tank, unless a used. 

texture or ake the canned product unpalatable.n salt may toughen tlu 

The latest develop-
Agitation' increses the efficiency of washing. 

meut of this type of washes in fisheries is the flume conveyor in which 

tht fish are carried from the cleaning and triming section to the pre

cooking or preparation stage by a current of rapidly running water. 

Another simple type of agitation wash is the tank equipped with a 

propeller. Unless the propeller is guarded by a heavily screened cage 

or is geared to move slowly, it may bruise the fith. Compressed air is 

sometimes used to agitate water. 

The dium or squirrel-cap is also used. It is composed of a drum 

of unsh wire with a central aile nid quippedwith, longitudinal baffles. 

water spray. Few. 
T, drim either revolves In a tmk of, water. or ha a 
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,fish are biuised and it requires little water and aets as;a caler, 

with fish or herring and shad. 

Fish are also washed by jets or sprays: of water. Spray washing 
Sdep nds on pressure of the water rather than.volume LTe scale. can 

be reoved by machine, water spray, or hand operation. After hand or 

machine scaling, the fish-should be washed-or rinsed. 

It is important thatall,.waAhing water be chlorinated, if not.' " 

obtained from an approved public supply. 

4. Brining 

Some fish are imersed in salt (Sodium chloride) solution for 

various lengths of time. Salt Is absorbed in the flesh to impart 

desirable flavor. A salt content of 2% is desirable. The time of 

holding and the strength of brine used depends largely ujon the size 

and fatness of the fish and the nature of the subsequent canning oper

ations. Brining helps draw blood from the fish tissues, brightens the 

appearance of the fish, removes any remaining slim, and toughen the 

skin. When unbrined fish are canned, much of the skin adheres to ,the 

can.
 

Brining is a batch operation. The salt should be pure, and free. 

from Divalentiona, especially magnasium., A salt containing m sesium 

,chloride increases the chance of struvite. fornation. Struvfte is nag-... 

nesiu-mania phosphateiad resembles glamn slivers. It can be dise-.: 

tinguished from gls since struvite dissolvesin dilute acid :solution 

as vinegar. 

Th, brine concentration should be checked with ,a isalinovitir. The 

salinometer is chea ad easiy, to: use. Brining times vary ,'from 15 to 45 



shouldbrine solutions. The brin6 

tmony bacteria are able to grow in 

should be changed "frequently.
not be' used for long periods of tins and it 

After brining, the fish are removed-and placed in mesh containers and 

a oed to drain. 

5. Cooking 

so isibh are given a cooking or dr1yng processbefore being packed 

into cn0 Thi removs excess moistUre. touhens :th akin so, that it 

will not, brea or become adheive to the container during the thermal 

processng ste. ibr sardines the fish are either: (1) steamed and 

dried before packing or (2) dried and cooked by frying. 

a very iWortant process. The fish should be heated
Pre-cooking is 

exuded in retorting. It is a
sufficiently so that no further water is 

to at least 60%
general rule that the water content should be reduced 


When dry polyphosphate was added to

by the pre-cooking process. 1Z 


herring.fillets, the exudate was reduced by 20-40 percent.
 

6. 	 Packing
 

may be shallow
most fish products are packed by hand. The cans 


and oval in shape or tall and round. Sizes vary from 2 oz. to 16 oz.
 

Cans should be washed inmdiately before filling to remove dirt
 

and dust accinulated during storage.
 

the can. A headspace
In filling, the required weight is placed in 

of 1/8 to 3/16 ihes should be allowed n the top of the cans so that 

a proper vacum. can be obtained. Most cansare over-filled rather than 

c to place more than the stated labelaundr-filled. There is tded 

weisht in a cam -to insure .copliance with food regulatory agencies, It 

to prevent excessive product loss.-Is Important to control over-fill 



inSauce'or oils ire added hot before or after the fish ,are plAced l s 

cans. om instances half of the oil or sauce ispplced ithecan 

before packing and the reminder after packing. 

. Ez~auati'ng 

After small cans are filled they can be closed. Large cansmust be 

exhausted before closing. The object of exhausting is to produce a 

partial vacuum in the headepace of the can which will persist after the 

can is thermally processed and cooled. 

8. 	 Sealing 

The 	 sealing operation is also quite critical, especially when oval 

are used. The equipment miry vary from hand-operatedand 	rectangular cans 

machines to automatic machines operating at speeds of 30 to 60 cans per
 

minute. Because of the inherent danger of improperly sealed cans, a can 

seam evaluation or control program is necessary. The cans should be 

checked at least daily or hourly depending on the quantity of cans 

Usually the sealing is done with the can contents at aprocessed. 

temperature of 600C. 

9. 	 Thermal Processing
 

The purpose of thermal processing is to (1) inactivate enzymes, (2)
 

destroy 	or inactivate microorganisu and (3) cook the canned product.
 

Care should be used to prevent over processing which could result in
 

(1) 	 undsirable changes in flavor, texture, odor, and appearance" and(2)

loss of nutriInts. 

asny enzymes and bacteria are inactivated at lov temperatures; 'however, 

,ome bacteria, and enzyme are resistant to high temperature for reltively 

long periods of time. :Consequently, the tim and temperature of the process 

ithe 	mst heat-resistant spores. tIt8should.be sufficient to inactivate 

http:should.be


ipor t to note that canned products are not complete17 sterilized., 

The het trtment applied in canning is sufficient to kill thse 

organism that are likely. to: cause, spoilage or present, a health, haza'd. 

Placing a can of fish in a retort and-heating it for several minutes 

will not provide an adequate process because of the time required for 

the heat to penetrate the can and heat the center of the can. , 

It is important to remember, that a recoimmended adequate process will 

be inadequate if the fish possess an abnormal concentration of flora. 

The greater the concentration of spoilage organisms, the greater the 

heat treatment. Thus a stated thermal process, must not be considered 

as being absolutely adequate in all situations. 

As the processing temperature is increased, the processing time de

creases. Fish products are usually processed from 110 to 1210 C. In 

Drder to reach these temperatures it is necessary to use steam under 

pressure. Consequently, the processinS is performed in pressure vessels 

Dr retorts. 

The correct procedures for retort operation is given in chapter
 

D. Storage of Canned Fish Products
 

Canned products should not be shipped as they are obtained from the
 

cannery line. There are several reasons for this practice:
 

(1) Additives, especially pelletized salt, may take several days before
 
the chemical is equally distributed throughout the can.
 

(2) Equilibrium between added oils and sauces-and natural fish oils may
 
reqire waeks. 

(3) Time may be required for seasoning to be, distributed through the 
product. 

(4).,;. Improperly processed cans may be obseried before shipping has occurred. 

(5) In the event defects.inprocessing are discovered from :quaity control 
r
procedures, a product*'re not be necessary.
zvould


'rcal oud 



Sow fish (tunia) are stored- uip to 3months before "released for" 
sale. 

The warehouse the products are stored in should be dry and 

reasonably cool. Camed fishery. products will"not be adverael, 

affected by heat or cold for short periods. HOeover, continued 

heat or alternate freeze and thawing causes severe losses in 

quality and may result in bacterial spoilage. Storage under oist. 

warm conditions results in rapid deterioration. 

If canned fishery products are well stored, quality will be
 

maintained for long periods of time, up to 5 to 12 years. For most 

fish products, the storago temperature should not exceed 200 C. If 

storage temperature does exceed 200 C, the physical properties of 

the canned product will be greatly reduced in quality. 

The 	Canned Product 

1. 	 Nutritive Aspects 

Thermal processing of seafood causes some undesirable changes with 

respect to nutritional content. However, the major consideration inany
 

method of preservation is a comproise between food availability and 

nutritional losses. It is important to remember that the effect of 

therual processing on any particular nutrient should be placed in per

spective on the iportance of the food as a source of the .nutrition. 

For: exmple, although the fact that heat destroys vitamin, C-,-it is un

impott in the processing of seafood products since they, do' not contain 

vitamin C. Also the degree of positive ind negative 'effects,are also 

important. While heat processing decreases the nutrient content of vitamins 

A. B1,I C and ,Riit also destroys the enayms (Thyanese) which bring 

about, the 4destruction of B1 (Thiamin) in fish and fish. products. 



'17' ish Cmning. 

it,,is Important to remeber that the Variation :in mineral conteht 

of .many raw seafood products wi aeffect the' content of vitamins and 

nutrients in the final product perhaps with as great effect:s as those 

.,of thermal processing itself. 

it is also necessary to consider nutrient losi from canning with 

that of the dere of losses that occur during the home preparation of 

meals. The hors preparation of meals sometimes causes high losses of 

nutrients in foods, eapocially when vitamins and minerals are considered. 

Considering the losses that occur during home preparation, thermally 

procesend foods are jenerally no worse in nutritional quality. 

When seafood products are canned most of the vitamins, with the 

exception of riboflavin and niacin, undergo decomposition. Some vitamins 

(as Riboflavin) are alao light senitive and degrade when exposed to 

light and high temperature. Vitamin losses occur during the storage and 

distribution of canned foods. It is important to keep storage and 

;distribution temperatures within recommended tolerances. 

Proteins in foods become less available physiologically during 

processing or storage. This loss in utilization is due to chemical 

reactions that involve free radicals or the presence of carbohydrates. 

Amino acids may be destroyed during high: temperature processing and 

prolong d storage at room temperature. Browning reactions which occur 

.during the canning operations or storage decreases the availability 

ofeamno acids to metabolis.. 

i Carbohydrates'may become more dipstibleby .caninS.The greatest 

loss in carbohydrates is In browning reaction which was previously dis

' cussed. Fat is not sipificantly affected by caning. 

AMU4
 



The'main factors responsible for physical and chemical deteriora-,
 

tionare:

(1) Discoloration 	 (5) Freezing
 
(6) Rusting
(2) Perforation & corrosion of tin plate 

(7)Faulty techniques,
(3)Foreign'tastea 

(8)Unsuitable products
(4)Undesirable textures 


2. 	Discolorations and Appearance
 

a. 	Color
 

Considerable research has been devoted to the effect of canning,
 

on the pigments in fish. The-main pigment involved in discoloration
 

This is converted during storage to methemoglobin.
is oxyhemoglobin. 


During thermal processing both oxyhemoglobin and methemoglobin are
 

converted to hemochromes which cause the color of canned fish.
 

b. 	Browning
 

The white muscle of fish will acquire a brown color on heating.
 

This is due to the maillard reaction involving zeducing organs with
 

The greuter the heat treatment
other compounds in the fish flesh. 


during processing the greater the browning.
 

c. 	Blackening
 

Blackening of canned seafood contents is found in both fish and
 

shellfish. It occurs most readily where the product has an alka

lenic reaction. Sulphur compounds, particularly H2S in the seafood
 

flesh, unite with iron to form iron sulfide (FSE). The iron is
 

primarily from the iron base of the tin plate but also can come from 

iron in the flesh or from canning equipment or from the water'. The 

iron sulfide is not injurious to consumers but produces objectionable 

In 	canned tunas the blackening is found
organoleptic properties. 


'$749
 



,Fisho innifni,, 

the solf d*packs rather than the grated or flaked 
more: cownly in 

ofthe factors reposible for blackenin are:Bo 

(2)cold storage 	piior to canning, (3)ncpltO butchering,( c) 

shortened im of pre-cookiS, (4) delay in canning lines and (5) 

tin' and temperature.proesingS 
or cn sometime be prventedby Using. aluminum

Ulackgni 

vith parchment -	 paperstainlesssteel cane, type C enamel cans 


of small amounts organic acidn, the use of
canis, the use 


pure water when the muascle tissue contains high levels of iron.
 

d. 	 Discoloration@ of Tuna
 

of a

The pink color of tuna can be retained by either the use 

orreduction agent prior to cooking the exclusion of air.
 

a brown pigtient is sometimes formed.

When frozen tuna is canned 

are frozen in water can be reduced if the fishThe discoloration 

or brine instead of in air. 

Somtimes greening in tuna is observed. The nature of the green 

defined but it is connected to.blodd and 
ing has not been completely 


related :p~s,,nt.
 

armonium phosphate heahydtate atd isStrujite is, mgnesitu 

fish and shellfish, Strudvte crYstalsfrequently found 	in canned 


affect the product but, they teao6'les lsa ad
 
do not adversely 

therefore cause consumar rejection of the product, fish canned 

The pRis imOrtatt s:ice 
bel va pU of 6.0 elisAnatos the problem. 

phosphate io only slightly soluable at apHOf 6.5. 

~70 



20 	 Fish: Canning 

Fish having pHvalues above 6.b can-b, uccee'sfufly canned by, 

coxbinIng fish with high pH values with small pieces of low-pH fish. 

Struvite can be prevented in canned seafood by lowering thepH or 

canning with citric acid or 0.SZ sodium hexamtaphoephate or sodium 

acid, pyrophosphate. 

f. 	 Stacks utnlng 

Stacks Burning is a ftim of ovt proceissg, it occurs when hot 

cans are placw4 in stks it boxed befote itifficient coOling has
 

occttrred.
 

dfrd is cAW eed proteii found on the top of canned fish which 

sri Ofocesid without preosking the probli is more cbinn when 

froz fish are therma ly proacenedi 

c€iud fmation can be prevented by bkining thiwed fish prior to can

fiii; Ustully a 0 mionute soaking in 70 percent br-"e 0W retard-the ' 

ctiid ftiation. it can also be rediieid by uig l storage teerature 

c iiii6d Oith shott stOrage ti6ds 

fisi Wdefc is Wtre oubonh in tuna.i di~itibi develop# ini the fish 

tiis iiiusually btwen the Ueyi; if tot thie; dk!Ag step a Since 

the defect is a result of fih dc~hiin the prodiuct ii iwsuall 

coniderefd unusabe for hin cona~itio ndddicartddi Usualliyi 

oit"Ovacco~any the honeycodingaij 

d. 	 CorrosinCan 

3; 	 ikek6kfil Soiage 
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@aiCntrol 

The Cemed VIA Inspecti n Labotatory of the North Carolina Depkitint 

of Fisheries has determined !J folloing schedule for examination of canne 

fishery products:
 
in4mim Number of Cases 

Number of Caes In Lot WithdrmM 
25 3 

26-50 6 
51-100 12 
101-500 18 
501-1000 .24_ 

1001-5000 4 

All cans should be e d 

Chemically,.Ucel~~
Physically icrino opial 

rasteurization
 

Shelf-sc Able thermally processed seafooda, however; d6o haves 

disadvantages. The canning process soetims causes undesirable cangea It 

texture, flora, odor, and appearance. In order to minimize some of the 

adverase effects of thermal processing, pasteurization with subsequent refriger

ation have been applied to some shellfish spezies. Pasteurization destroys or 

Inactivates psychrophiles; howeavr, sporeformers and thermoduric organism 

survive the process. To prevent microorganism growth subsequent to 

pasteurization the product must be sitored at 20 C or lower. It is iqisotiit 

that the temperature not exceed 20 C since Clostridium Botulnum' Tpe E il 

Ii able to grow. 

Pasteurization Process Controls
 

Pasteurization process controls are the sam as those for' "itiilzatL6"nof 

other conned products. See chapter 2. 

hef*l2sh for Pasteurization 

(A) ?r.earatom. Shellfish for pasteurization should be prepared in 

comliance with existing state regulation for fresh mat. 



(3~S~ainaof Cmitatners. The containars of seafood shoidd be sealed 

as qckly as possible after the mat is picked. 

(C) Rafrimratiton. The containers of seafood should be placed 4imediw

atly under ice refrigeration. 

Pasteurization of Shellfish 

(A) Vastetwrizin operation. Shellfish for pesteuizaton should be 

pasteurized within 24 hours of the tim it is picked. The Ainium pas

tiurization specifications shall be the raising of the internal tempera

tiure of the container of crab mat to 850 , C and holding at that tempera

tur for at least One minute at the geomtric center of a suitable con

ti,;Rach set of pasteurizing equipmnt shall be standardized so tiii 

a above pasteurization treatumnt can be obtained. 

4yo: This anes that temperature-tIm reqUremiwts must be dterrined 

for dc rot and for other conditions, suah as the temperature of the mat, 

ih aim" of the cotatner and other variables. Alteration of the equipment or 

ithe stacking of c&itainers shall require that the procedudre be re-fctanddized. 

Pit operators are warned that tim-temperature conditions for one retor ay 

not giva a satisfact-ary pasteurization on another retort. 

(9) ahl,la. The containers of mat mist be chilled by cooling to 380 C 

within 50 minutes to allow refrigerated storage Athin one hour after proiceiagis; 

The procedure for chilling shall be standardized. 

(C) IafrieratIon. Refrigerated storage should be provided for the 

chilled pasteurized crab mat and shall maintain a storage temperature at 

or below 20 C but above 00 C. 

LAbelfnt of Pasteurized Shellfish 

(A) DsiMatioq of contents. The label used should clearly identify the 

conents of the container. 



fish Canndig 

and legibly ideftifiedshould be permanently
(0) Codg . Each container 

and the day of processing.
Ath a cods indicating the batch 

tdir
 
The words PeA~hdbt - Keep 	 UndeA Re£pg ttol 

(C) Refrimmration. 

their equivalent should be prominently 
displayed on the label.
 

Bacteriological Standards for Pasteurized 
Crab Moat 

There shall be no fecal colfb&b
(A) Fecal coliform bacteria. 

teria present in pasteurized crab mat. 

Samles of pasteurized cdb iit, tiken 
,.B) Total bacteria count. 

couit o#
 
24 hours of processing, shall not have 

a standard plai
tfilin 


Iii than 3000 bacteria per 8rsm of pasteurized 
crab meat;
 

idtdkii 
(C) 	 Seizure and contemnation. The presence of fecal Cd Oiit itib 

per giii siill ti fiitftid 
'.' a total bacteria count in excess of 25,000 

as adulteration. 

quality Defects 

(A) Blue or gray shelfish~ ii ar&it&i iofidira ofi hijiiii ita 

heated over 880 C for several minutes hi i~ it iy5 i~ii e i Uhh dii 

gray color. While the discoibratibn ay biqtiiptiui1l 6h-tiad ; 

ie seafood is still suitabie f6 Eoni*Wfi.-

A properly processed end sitbied pioduc cai hi6 6i6iE to' ,higi."0 ifi 

tim of 3 to 6 months. 

"ciDes Processed Seafood Pdtcit 

1. Canned Fish Chowder 

a. Fish Broth
 

ahd t1h )hii&a
1. 	 Place 95 kilos (210 ponihds) df fiiie triwiis 

227 ittes ( 60 giliofi) of Viki;
wrapped in mash bap in 



II. 'Hat to-.boil at~~o:2hb 

6.Cho~dr' Dome 

L ies G lv ' (Potmdi)1, ;npedit. 	 (t )onKilos Gramn 1(0i 

Plour ,23:". 50 
Diced Fresh Onions 8 18. 
Diced Salt Pork 8 18 
Fish Broth 197 52 
Water 9 23, 
Salt 7 16 
Pepper (White) 	 142 

II, 	Cut onions and cook at a low' mperature until soft in 45 kLos
 
.(12.gal) of broth. Add cut salt pork and cook until soft.
 

III. 	 MiX '1 kilos (25.lb.) of flour with 56 liters (15 gal.) of water 
util the mixture becomes a smooth slurry. Add 75 liters (20. gal.) 
of fish broth to the pork-onion mixture and bring to a boil. Stir 
to prevent scorching. Add the slurry to the broth and bring the
 
contents of the kettle to a second boil.
 

is Prepare a second batch of slurry with 11 kilos (25 lb.) of flour
 
and 8 liters (10 gal.) of water. Next add 75 liters (20 gal.)
 
Of broth to the chowder base-and heat to a boil. Then add the
 
second batch of slurry and heat to a boil with constant stirting,
 

V, Add Additional broth to bring the volume to approximately 300 iiteei
 

,li. 	 Add hiAltj 0pppe and heat t6.baoiig While btittifts 

ii" d 	Potatoes, 

is Cut into small ee M..8 kd.8i (260 i,).of iilit fish, 

Ii 	 Cdt into small ctibeils W-8k6o (260 ib d)ofAite potatoes* 

. Pitling of Cansu. 

is Add 56.7 gram (2 Oz.) of'fsh and the saw weight of cubed 
potatoes in a No. I picnic can (211z40) with a seafood enasl 
lining. To prevent discoloration add 0.8-0.9 gram of citric acid. 

i"; 	 Fill cans with hot broth having a minimum tuperature of 850C.
 
Do not Exhaust Cans.
 

il,. 	Yield should be approximtely 1,980 cans.
 

$001r
 



..Procesin's
 

1).I. Process 75 minutes at 116 C (240 

U. Water cool imsediately after processinS.
 

. Canned Salmon or Tuna Loaf 
(O)Kilo (Pounds) Grams 

Ingredients 

(15)

at69 


Prepared lemon powdet8
 

(1)Sodium Nitrite28 


acasless or Skinless Salmon 227 (500)
 
or Tuna Fillets
 

22,7 (50)

Precooked Wheat Flout 


45,4 (100)

Chopped Ice 


_I 050 g. (30 of,) eittie eid
 

128g,, (4 s,) ptoeessed oil of lemanoa
 

3,6 kilo .(125 3/4 oN,) tor
 

b, ?eoeduta
 

iL 61i poidet odiA iiittite, and pepe,t,e6"d 0Wet 

sid for 5 Moute4,
fillet with doea-holf of the ie and 

.Idho 


to
 
aito laddoh pOwdato 06ditm nittite and pepper iri

IIAdd 
for 2 *idutef,te~tititig iae and thop 

tdp of the fish alutty auid chop for 2 tAiti 
IV -d flow? btn thei 

60th 
To prevent the fish from sticking to 

the inside of the 
i 

coat the interior of the cans with 
an edible oil, 

or 1362 g ,(l ii) 
Ii Place the product into either 340 

S. (12 os.) 


Close under 27 in, vacuum.
oblong cans. 




d. 	 Procasins 

,(12-oz.)'oblon hr. 

(240 F). 

I, Process 1362. lb(3lb) cans -4 hr. 30 at.116 'C 

I. Process 340 	 ,c-1 ,- in. at16,C 

,oblong 	 1, 

(240 1). 

3.. Canned Fish Flakes 

a. 	 ngredients. Kilos (b) g (OZ*) 
Fresh peeled sliced potatoes 90.8 (200) 

Shredded salt cod 45.4' (100) 

fydrogenated coconut oil 2.3 (5) 

Pepper' (white) 56'.T (2 

b. 	Process Procedure
 

I. 	Soak cod in water for 10 hr. or 14 hr. if runninhs.water is used.
 

Shell cod.
 

Il. Cut potatoes .6 cm ( inch) thick.
 

-III. 	 Mix tvio parts potatoes and:one part cod with water 'andboil-for 

30 r.n. in a stea jacketed kettle. 

IV. 	 Orind through a .3 iw(1/8 inch) plate. 

'V. Place in a mixer and add oil and pepper and mix for5 mine 

I, 	 'ill into can while 74 C.(1651 ) or hotter tousting snot 

fleceiiery. 

I. Seal imediately.
 

d' Processing
 

16 Process 227 g. (8oz.) flat cans - 75 min. at 116 C (240 1).
 

Ii. Process No. 10 cans (603700) - 4 hr. at 116 C (240 F).
 

Iii. Water cool imediately after thermal process.
 

j-77 



4 *.'Canned Clam Chowder. 

Ltero (gl rilo (lbl.) . (o)
a.$ 	Ingredients 


136 	 (300).

,,Diced White Potatoes 


136 (300)
Chopped Clam Heat 

29.5.(65)Fine 	Cracker Crumbs 

8 	 (18)Ground Salt Pork 

8 118)
Diced Onions 


vatr 	 206.6 (55) 

7.3 	(16)
Salt 
142 (5)
Pepper (White) 

Canned.Tomatoes 	(244 10 cans)
 

b. Procedure 

Add ground salt pork and saute untilI. ?Cook-onions until clear. 


golden, but not brow.
 

It. Add 56,3L'(15. gal,) of water and boil. 

III. 	 Add 16 kilo (35 lb,) of cracker crumbs in a mixer to 56. 3 1. 

of water and mix until smooth. Add contents to 4b (II).(15 gal.) 

IV' Prepare a second batch of cracker crumbs 13.6 kilos (30 lb.) and 

add crumbs to 37.5 t. (10 gal.) water. 

V. Add 56,3 L.(15 gal.) water to the kettle. Add 4b (II) and heat 

to 93100 C (00-212"19). .Not addsecond batch of cracker crumbs, 

VI6 	 When the mixture returns to a boil, add *alt%,pepper, and tomatoes 

bile potatoes and either blanch or placelin water to prevent,
brown

:VlII 


,flinS.
 

L, Use C enamel 	cans.
 

by hand and add 	clam •broth,iIT, 	 fill potatoes and clam meat 



iI. o IPicnicq cms 56.7 's,(2os.) ,-"Potatoes: 

'56'0*7 g. (2, oz.)-clam Mam! 

No. 2Is cans (401i411)'.	170g.-& (6oz) - Potatoes 
170 g. (60o-.) - Clam Meat 

Iv. Fill all cansvith hot.broth and seal imediately.
 

Yield will be approximiately 2350 No. 1 Picnic cans (211x400) or
 

Yield will be approximnately 800 No. 2k (401x411) Can.
 

d. 	Process 

Is No. 1 cans - 50 min. at 116 C (240 F). 

I1. No. 2hg cans - 90 min. at .116 C (240 F). 

i1. Water cool the canned chowder Imediately after procesing. 

5. Canned Terrapin Stew 

a. Ingredients Liter (pt.) kilo (lb.) doz. 

Terrapin 11 (24) 

Butter 4.5 (10) 

Hard Boiled Egg Yolk 6 

Sherry Wine 5.6 (12) 

b, Procedure, 

. Dress the terrapin and cut the fresh meat into 1S cm;( inch): 

cubes. 

1 Place the meat in a kettle with -the butter and bring mixture
 

.,to a boil.
 

I ,*'Maihand cream the esg yolks"with the sherryand ;.add to the

kettle. 

IV. Place the' 0-onttsinto .the cans. 

C. 	 'Pt¢oc esng 

.1 Proceas No."1 can :-7 50",in. at, 121 C (250 1)...




(tl.'TurtleCanned Snapping 0
g.(l, (oz.:Literi /(pt.) kilo S a. Ingredien: 

Snapper Meat. •. 	 (20) 

)t /
Flour 

Lard or Olive Ol(
 

Leaves.5
Bay 

2 (5)Water 


SMadeira Wine ( )
 
3.5 (1(E 

Minced Garlic 

.Thyme 3.5 (l/ 

Salt... . to taste 

b., Procedure 

'. Cut Reat into 2h cm.(l inch) cubes, 

are clear.II. Cook onions with oil and garlic until onions 

.II. 	 Add flour and stir constantly.
 

A d meat and allow to brown; add water slowly while stirring.
iV. 

V. Heat to near boiling and add vine and seasonings. 

V1. Place contents into canswhile hot..
 

. Pr'ocsing
 

1. Process No.* 1 Picnic - 50 Sin at -11'6rC .(240 F).
 

II.Water cool ieaidatiy aftor processing.
 



25-	 Fish Canning
 

Table 20
 

lProcessninz Times, and Temperatures 

PRODUCT CONTAINER SIZE INITIAL TEMP. PROCESS 
with/without liner C (OF) -.T OC(O) Timw; in.) 

Claw or Clam Chowderb 

Crab Yeat, Blue or Gulf IgTuna, without
 
Hand Picked in Brine liner 307x1136 21 C (70 F) 110 C (230 F) 70
 

116 C (240 F) 35 
121 C (250 F) 20 

hg Tu , with 	one 21 C (70 F) 110 C (230 F) 70 
piece liner 
3O7z134 

Crab Meat, Blue or Gulf h Tuna, without 
Hand Picked, Vacuum liner 307x113 
Packcd 

hg Tuna, without 

liner 3071208f 


Pg Tuna, one piece
 
liner 307x113e 


Pg Tuna, one piece
 
liner 307x2O8f 


Crab Mat, Dungeness h Flat, without 
or King, Vacuum Pack liner 307200.25 

116 C (240 F) 50 
121 C (250 F) 3 

21 C (70 F) 	110 C (230 7) 80 
116 C (240 F) 45 
121 C (250 F) 35 

21 C (70 F) 	110 C (230 F) 85
 
116 C (240 F) 55
 
121 C (250 F) 40
 

21 C (70 F) 	110 C (230 F) 85
 
116 C (240 F) 50
 
121 C (250 F) 35
 

21 C (70 F) 	110 C (230 F) 95
 
116 C (240 F) 60
 
121 C (250 F) 45,
 

21 C (70 F) 	110 C (230 F) 85
 
116 C (240 F) 55
 

Fish Flaken8 (See Mackerel, In Brine)
 

Berring & Herring RoeS (See Mackerel, In Brine)
 

Lobster$ (See Yfackrel, 

Mackerel, In B *Ine TAU 
211z04 

No.' 300
 
30ft407 


In Brine) 

,Z 

21 C (70 F) 116 C (240 1) 73
 
21C (701) 121C (250 F) 60
 
54 C (130 F) 116 C (240 F) 70
 
34.C (130 F) 121 C (250 F) 50
 

21 C (70 F) i16 C (240 F) 90
 
21C (70 F) 121C (250 F) 75
 
54 C (130 F) 116 C (240 7) 80
 
54 C (130 F) 121 C (250 F) 65
 

http:307200.25


Fish Canning 

n26
 

DUTCOKTAI 	 SIZE ZNITIhL TEHP PROCESS 
withbithout Liner .Cc; (o , T.C (o)0 Tim n) 

Oysters Cove No. I c &Picnic 
AtlaMtiC & Gulf Coast smaller, 2111400 

& smaller 21 C 	(70 F) 116 C (240 F) 24 
21 C (70 7) 121 C (250') 	 14 

54 C (130 F) 116 C (240 F) 	 23 
54 C (130 F) 121 C (25047) 13 

No. 95 G.No. 2 
3V7x40O 307x409 21 C (70 F) 116 C (240 F) 28 

21 C (70 F) 121 C (250 F) 14
 
54 C (130 1) 116 C (240 F) 27
 
54 C (130 F) 121 C (250 F) 13
 

Oysters, Pacific Coat 	 No. 1 Picnic ' 
smaller, 211x400 
& smaller 21 C (70 F) 116 C (240 F) 30 

al=mn, Water. Cooledh Flat 
301x106 2 C (35 ) 	 116 C (240 F) 50 

118 C (245 P) 40 
121 C (230 r) 35 

ITuna 
307:113 	 2 C (35 1,) 116 C (240 1) 70. 

1,18 C (245 Ft) 60121 c (250 F) 55 
P t 

307:200,25 2 0 (33 P) 1.16 C (240 V) 80 
1.18 C (245 1) 70
 
121 C (250 Ft) 60
 

4 lb. 
603x405 	 2 C (35 F) 116 C (240 F) 230
 

2 C (35 F) 118 C (245 F) 2I5
 
2 C (35 F) 21 C (250 F) 200
 
16 C (60 F) 116 C (240 F) 220 
16 C (60 F) 118 C (245 F) 205 

Salmeil Mt e 16 C (60 F) 12I C (250.V). 190. 

301x106 16 C (35 F) 116 C (240 9) 45 
t18 C (245 F) 3 

121 C (250 1) 30 

3071113, 16 0 (35 P) 	 116-0 (240 V) 65 
118 C (245 F) 55 
121 C (250 F) 50 

)' C (240 F)3 P0x0.31116 	 '75 
118 C(245 V) 6
121 C (250 F) 55 

It I. Tall( 
301st411 160 (3S F) 116 C (240 F) o5 

11S c (245 V) 85, 



27 Fsh"Canning 

PRODUCT CONTAINER SIZE INITAL TEhP PROCESS 
,ith/without liner p(0) Trap. °C(°F) Tim (Hit 

Sardines1 
sardines, In Is405x301xol4 21 C (70 F) 110 C (230 F) 5o 
Mustard Sauce 113 C (235 F) 45 

3/4
412.32112 21 0 (104) 

116 C (240 F) 

110 C (230 F) 

40 

70 
113 C (235 F) 60 

Sadinai i l 11-F . t 405x301014 21 C (70 F) 
11.6 C (240F) 
110 C (230 F) 

55 
75 

113 C (235 F) 60 

:3/4 116 C (240 F) 50 

411008112 21 C (70 V) 110 C (230 F) 100 
113 C (235 F) 80 

atiieta in 
----- --- ------

k 405k301k014 
.-

21 C (70 F) 
116- C (240 F).1 
110 C (230 F) 65 

Thoto Sauce 1i3 C (235 F) 50 

3/4 116 C (240 F) 4 

412Wt30sxl2 21 C (70 F) 1Ho C (230 F) 85 

S........116 
i13 C (235 F)

C (240 F) 
75 

. 65 
Shkimj Wit Pidk NO, 1 Picnic or 

smaller 2llx400 or 
saler 21 d (70 V) 116 C (240 F) 

21 C (250 F),320i(90?i) 116 C(240 F) 

26 
1425. 

49 121 C (250 F)6 (10 P) 116 C (240 F) ii 
i2i d (250 ) 12 

N0. 05 
4004002i (70 ) ii6 C (240 F)

121 0 (2d0 i) 
2 
ii 

320 (90?i ) 
4* 0 i06 ) 

i6CO(24o F)ikI c (250 F)
1i C (240 F) 

21 
24 

3a.d(2060) 121 C .(250 E;116 d (240 F) 130 

3 i21 c(06 0) 116 d (250 F)(240 F)A i3* 

121 C (250 F) 16 

40 (1 0 ) 116 c (240 F) 
- - ~A2 C.(50~ F 

'5-1 3
 



PRODUCT 	 CONTAINER SIZE TE, 0ITLAPRO s 
S- .. with/_without lnr. 0 Tdin .... .. n.. 

ahiiDly Pack No, 1 Picnic, One 
Piece liner 211*4' 21 C (70 V) 116 C (240 V) so 

121 	C (250 ) 60 

No, 1 Picnici witha
 
out linet 211x400
 

16 d F) 704iithout liner 307xt208 21 d (70 ) (240
121 	 C (250 F) 50 

H)
liier 307z400 21 C (70 116 (240 F) 75 

TUMI All Styles it Tuna 211x119 21 C(70 1) 	116 C (240 F) 65 
121 C (250 V) 4 

TUn 30x3 1i 6 06 V) 116 d (2460 ) i5 

M 0.i-2 	 f (6 V) H6 'd (24iV). 

W2 C (256F) 7
 

116 	c (240 ) 95
4OWi-66 	 21 6 (70 ) 
80
ii 	6 (W6 9 

603x408 	 21C(06 ) 116 C (240 F) 230 

treated seafoodsi consult a
For rodcesses for smokedi kippered Or speciaiiy 

i javtkconnected with the canning ifidustd-y
 

to variation in raw product and lack of stahdardized packhg procedurei
b; 	 Dii 

ihis product should not be packed without directins from a ibO tdy ci

nected with the canning industry. 

should be obtained from ac; 	 Processes for mechanically-picked crab meat 


laboratory connected with the canning industry.
 

d. 	The procebses given for vacuum pack crab meat ara dependent on the 
fouii g 

(i) The naJieniaice 
factors for maintenance of their intended sterilizing value: 


of at least 26 inches of machine vacuum; (2) the presence of 3 to 1 ounce of
 

free liquid; (3) the use of a fill-in weight which will result in a drained
 

weight not greater than the maximum specified in the applicable footnotes;
 

of 5.25 ounces.
 e 	 Process times suggested for maximum drained weight 

I. 	 Process time su88eated for maximum drained weight of 7.75 ounces. 



29' T~ish ftkiniing 

j; I io. 4iation in rav product and style of pack and to lack of staindardized 
Oi&k procedure, this product should not be packed without directions from 
a laboratory connected with the canning Industry. 

h; 1hese processes are not adequate for cans that contain frozen fish. The fish 
must be complEtely thawed. 

i; Processes for other styles and con sizes should be bAined from a lab6rdt6tY 
connected with the cani8 Ihdustr .... 



uz 	 W.n'S 1M'- - . CM' V M PAE DATA. .- ... 

fto--lag slmk rmt-ok 

" " miL~ for "e 	 "Tt" t "la uinoj or 

Vio " -V•d . can- oe-Oven can scuttim " . 30 Vac. w.-.l 
yearv o~aesr 	 liOMt plecan :16431 

...- -33 
 do 	 .33 do.. 
Uarnty for-	 ti 

~tvatim 
of s81p17


CAWo33 _ Igma. - .F 33 do r t.c do
 
Flk.35 ddo35 	 di ''do 

33do do 	 33-do j d 

da- .Brine 45 o . . bm-.-6 	 ..- 68 
:..2. 
 Fry-IS. 7 uft.). 4-6.. -9. - mi 

115-1260 c. 
5. 	 Owen cook. stemanmd sa. o- 6 

2-40 amn. 
3.s (Saleomaise-ei-12r 6. " cook, 45 ala. so -lan ido sea 1ala. 1. Oven gap, Va.. .... 

'llaan"cooker 
Maie Sfln-Fal. 5 (m.Saled n bat 80 b. Steam 18-20 amn., 100-104o C. 3-1 Cold fll :18flub) to hogeaead' (1200 lb.) (mfu)n zm 

55-40 

Mceral -	 hor10 ana dsr- 30 Brined 1 horI 10. .,;-j 
-50 15iun. at9 0 C 

fall brine 
(Salt mackerel-12. brs 
in 1000 brine)

Clfornia Md-awi-~ 30 Brine 1 hour In 800 -ms 0 04 in. at 62
Fal900 	 brinue :99?C. 



iwki~ -MXDG orF IisinM,9 PmecsFRns AND FAM13G DATA. CODENSED. 

.-Prodect -Season Frstatst 3lM or P-cook 

. Percent C . 

Albacore Mid-siinr So data Clea ad yakh 10 'to 14 lb. - 3 ' hIt -16-104 0 C 6-64- 3 min at 99C 21' 
(cmalif 

Bluefi 

Nw-smner-rall 
(Oregon) 

Sum..r-FAl No data Class and wash: 

Is8to40 lb. 4-Pfi. 

8 to 18 lb. 2 hra 

do' 

102-104 0C 60-64. 

(som 
vc. 

pack 
seal) 

18 to 50 lb.3 hr' do 
50 to 60 1b.4 hra. do- -

60-200 lb. 5-9 hr . do 
lelcf in Year-round do do 8 to 18 lb. 2 hrs. do 60-64 

(Generally 15 to 50 lb. 3hrs. do 
moreabundant 50Sto 6 b. rs. do 

striped 
In smr mos.)" 
Ed-mmer-Fall do - 0do 

60to 200-lb. 5-9 firs. 
5 to.12 lb. Z-211 hra. 

-do 
do6-6 

Alewife or Spring 
river her-100bhu 

30 BrIned S to 12 hr.. None 30-35 3 =In.. "1C. 35 (auui) 

Tim with ot 

Fishbflak"s Springor at 40 Brned10 to14 hra. Se3mn,6 0C 70 
brie or watss 
Hot fill 

(haddock) other times 1000 brine 
deending an 

freah fish 
market 

rlmall-winter, 
hade1000 

- 40 Brined 20: to 40 hr.. 
brine then cmoked 

Fillets steam. 15 mmu., 
:(whole fish 30 ii.) 

115 0 C. 70 Hot f il 66 



Timm& GAMIWNG OF- MumM !wwCZS pE u S -AND P.A G DATA, IC 1 .D.. .... 

Season__- ag Pra-traatint - Ilch or pre-ook Thaust 
_ _ _ _ _ __.to* . 

Shad 0al1f. 
Spr in g
Cblumia Ufvwrlethpes 
Spring-Vid-m 

.25 W sh , c u t in Con tain er R a w f i n 0l - ":" s e l 1 

soft 
md Sprin 

4srSrn5 Vash 

FAU-futsr65Wsh5 hSteam 

Stem 

-s1Vae 20 min. I00C., 15 min' 

65 

75 

Vcmseal 
ad hot. fin 
lofll6

fin:C 

66 

Atimetic- or 

Pain ic _-A i g 

WitrSrn. 

lSpr i-g sp -

75 

"sh 

Wash 

"i I .= 

StemS5 to 8 mn., 118oC. 

Stm ,3.5 to 4 min., 115 0 C. 

93 

80. ... 1 

mot fill-6 

fill ...... 71 

aies Spring-Pall 73- alhe ad. 
(Alaska cedi'isVcmsa 
season during 
d"i time) 
(Year-round Ore-. 
son-Vashington) 
Smer- no belied alive, vhed. 

( J q m s e ) S i n rdat a"r 

ma d La-0 

mer nd ate 500D7 
Scommr-Spring 

Boiled 20 win. 

Bailed 15-tono 

ne. 

pa k 7' to 12 ulin. 

5 

75 Vcu el27 

. h t!6),:-"n7 

"."-ta 7 to 10 Ru i . , 

-. "ot 

i m se l2 
sel2 



zwkJ 3. cm=u or ,'zu Paifc5. Paums. mw pAmmN DnA 

pda sa=Clawmiag rnto 
~roict Im iloss Petraon 

Percent 

-la ebnmder Fllu-inter and 75 Solid ingredients 
Springdice:d 100 potato' brne 

Flab ~d Ir Spring 	 40. fish, Fish brined 10-12 hzsa 
2o0pts- 10 rnptt 
tons peeled, vasheddridd. 

f-.P"ish,.Cdea Lateo-Sing-,- 20 potato Wash mid peel potato. 
VftrSoak salt cod 10 hrs.: 

S Fish us: 
'aleviie Sr~f S Rnswfill 
(,erber-. 

"Deep1See" Wiaett-Ipa N'eround and sized with 
(Cod &had-	 brine. 

Shad 0 	 and 

am 


DmsED. 

aleClosintm
 
Blanch or pre-cook Rdibmst
 

Percent 	 Dng C. 

Potato 2 to 3 Ain. 	 75 Note£111 -

Potat 2 to 3 sin., fish saem 	 84 PofLl47 
30 sin, at 115oC. 

.
 

200 lb. -potato, _100Thl. cod.II ~ 20: -. ot fill 6 
Boll, 30 min. (100oC.) V 	 

,5 Teat Skit -7 
...-	 3 min.... 

md4botfl 

lions 	 None. '153 n 9C 

s + -I+ 16-
S noh. 
"
.
.16-tf"
 

"
msc ftq - + i,+: 



-Tmal 3 .1-cauz _onfSUf P2OUCiS ,?RuCMiiZS nwMD:Pmc DA wuOMED, 

- Proces 
Product Bine. or Saces eih Can size TIM Tw yj.uRsaaks 

- Ounces. I KInutas Dag. C. 

z atadd .ino16.6. No., I, tall: 90 115-118 1 to 5 ,fish parto each can No. 16.2 No. 1 flat do- do 
ease 

Red brine2 6.0 No. flat,. 80 do
do" No. flat 93.970 do. 12 to 13fish per

16.0 No. I oval 90 do case 
7.9 No. h oval 80 do, 
3.9 o. oval 70. do 
64. (602:403): 195 :117 

do- .
 9Coho9.to10 fish per 
case 

.lp do-
 " 17 fish per case 


Chmdo 9- to:110 fish per 
case 

S 13cases 
mistard sauce:t I6 o 
1 f sardines per ton 

e lb. o - -9 0 1 of ish required "b 
z a 88 _ . lw 

lb0o Alooz. good canning cond.rect. about 20 cases per 
ton. 

Col. River chinook only part of packgraded for quality and is mostly hand
 
packed.
 
This species in demand because of deep
red color and excellent flavor. Use of 
lighter colored species has given rise* 
to rumors that some fish are dyed and 
sold as salmon which is entirely false. 
It Is not permitted by law and technical 
diffiIu cs of guch a process are 
practically insurmountable. 

It is not very abundant. Forms only 7
 
percent world's pack canned salmon.
 
More important in fresh, frozen and
 
smoked fish trade.
 
Smallest and most numerous of salmon.
 
Forms 41 percent world's pack.

Has less color in flesh end lower oil
 
content than either species but is not
 
as popular. Sells at lowei price than
 
other species salmon but has very high
 

-.
food value and can be made Into palatable
and nutritious disbes." 

Packing! of natural and.smoked fillets

,becomng i=portant-feature of pack. 

.
 



TLS 3 . CDDOOS? JISUE 1ucU." A=D PACINzC DX 1,w 

oCT 
-uk" 

Pizmun 
Min 

. 
ues ik 

u I " • " 

Usin Cottonseedoil 31j (quarter oi 45 115 2ogm- aof uiftopmse" 

111 (3/ mutawd)' W_' 115- head 
30 

(large fish); 
s per hogs-

nottopssed-oil 4 lb. per cawe (100 
ter);, minimm of 4 fish -per ow* 

-,
l"148 

head (small fish). 3 (keyopiwmg. 

Boston., 3 percent 14 1 2lb. oval 
1 lb. tall 

- 75- 115 66 percent 
•14 

clared not weight an 1 lb. ovals- 12a. 
but fill Is alo hsayier. Ulserel i 

16 " o. 2 hon . .be firm and not er- 24br, old. 
Califor i , 3 percent . 17- 6/8 t.all 

(301z:411) 
9'; 
5 

115 or 
121 

No data Some MacIkrel paked rak. peek w : Ithoo+t 
brining, Is oz. sit added to cm. DOt 
recommnded by - ning tcloLto who 

17 go. Im at . •75 121 
- urge brining be- employed., 

,(3013407), 
-; iI No. 1 standard :75 .! " W b 

121 
(211:0)6 

Tna: 
Alacr 

-oil 

Oil salt 
3/4 oz; salt 

1114. oz. 
-

01.Ils oz.mpalt
.117-3/14 _oZ 

9 /a.6 

351 

oz. (211:306) 

No. te65a, 

Pd h~53Ao ttme 

75 -

7 15 

121 

115 76 

47 

cases;481= 
t~ul. 

cam. s 4R' 

per, 

Small abonis of tuna packed in Slass.,
tumblers.' alimiims cans. Numer of 

spiecialty tuna packs of which "Tonne 
$a probably most important. Other specialty 
packs "vrentreaca". cremd tuna, garlic
fvedtn.!iz LU-- p%-ted t=&a 
style but my not be labeled as tuna 



"+- -"3 ..... c wOr.,suw, PuWc. - u M-. PAC i G D- .m.,.f-

-7
2U6fa i 2e rsat e b11t Cmi aie--sa k 

. nefe 
i-wia. 

Stu-1ed 

- i ;'-salt 11l7. 
il 9;. ale-. 7 

. -S. 
. 

46, 
46 

4.1 
.l. 

t--
turns 

95 
230 

115, 
115' 

23 cases 
" 

illota.. pACkad t-.sty le, but,may ,t be
la+b"led-. Some canned tuna Imorted n 

- from Europe packed in malebrine tout 

.eife or -ive Alswie:.3percent 

hering26 
16 orAviisaltNo. 1+tall 

No. 2 t ll60 
50 

-Oil 

118 No data> 
21Canne 

must be labeled "Packed without Oil_and in 
solution."Labeled "fesh river herrin 

salt fish style. -Fish wrapped..
individually in parchment paper and packed 
In go. 2 tall cans. 

."-(21!x3OC): 

12..:42' 130U208)-

-

-55 
75 

1 
1 

5 1'-,lIs.Ised 
. I(211x30) size; 40 

cans (M0U20) size 
per 100 lb. 

FlUctS -scwti--s- nstad of,.hole 
fish. Cod may be mixed with haddock I to3, 
but Is not of ten packed alone becanse ofits soft texture. 

Timm 'had",* No"e 

*-16 

4 
.12 

(211:109) 
(307208), 
(300z307) 

- 65 
75 

.5"-

i15 
*IS 
115,-

About sme as fish 
flakes not definit-
elyde tr~ed.<-

Also packed in.!nappy"'glm
Imports from England in 1 lb. 
CAns. 

b1rm 
oval 

Shasal z. l~ .- 7' ~ a l 9 - 15 75 b. round -fs Pack resembles silmou -but, flesh is -rather 
pier case 48/la. - dark and soft, Some kippered shed -lo.e 

- a, juice5-Jul N . 
7 No. 

-12No 

h 

1 picnic 
260-

45-
45 

. 

.104 
-104 
'104 

1 bu.clams-40 No.1, 

flat cans;.- 20-No.1 
tafl 

Sold mostly as ''inced sie clam." 



TALS. 'AIIN 0 FISNEE, PEUCI sin.?A 

or c0 1,11a )
Product> -,: -,-~ grin~ _1 -or-oriome6 1 r a w cam SIAS 

Sof 

f 3percent, 6 


10 -2 
11 lb- 300 

1......2.25 

'O0yters 

Atlantic or -3 ( )
QaU~5 (21 =30) 

5 (2-.=..-)
1o307


10. (307z49)
Pacific3 r 7' No. 1 picnic .to, 9(211=400)

10tio 13 No. 1 tall-_ 
l4 .to 16 No.2 2. '14... " (40ll.2 1)' 


Crib
(Dwigsness) 1j _0(307m20211)' 

13 (41=21) 
tes , - r17 (307x4be)KIM (11z10)


(Jp ns)6 3 72 2)90,
13. -(401i211) 

40 -3/ No I pic~tc-
- and squat. 

9-3/4 Vo!1 
5-1/8,ti 

and squat. 
9h -N16.. 111-

.UC.T. USED:-! " "D 

P 
1 "• • 


Minut s !g C.. 
No. I- picnic caw 

115_ per bu. 
20 115 

115 

S 121 20 to(25 no. pPL- l
dod i (9x 0 ) c n 

-- 121 per bbl.
10'_ 121 

do do(nca)
 
29 115 

35, 15Into 
115do n "'2 1 4 0 -c n 

70 109: 20 lb-saat or 4 doz. 
80 109 Crabs to caoe 48A/i 
80' 

'04 NO'dt&2 
104 
4009 

:10 121- 190 No.1-r'icnic =msjper bbl... (210"lb.)

12 121 -


Ot 8o5Ipcnc
115, 

.75 to 9 115 

t t Ramadda.- et 

Darking is principal I t e 
1ing. If this occurs b eai iltt1le 
cent citric aiome Mi 0p% r cLa1-pir
cid to pack. 

1 bbl. -s bb lorinLa.; M is. bu. - 2S26 c u. .; La. ba. 
-2150 cu. i.; Std U.S. bu. 2150 cu. i.
9/0 lose - shell, Mi, oyster juice 

Pacific oysters filled by - mot as well asweight. Certain numer oysters aus go 
cmn for each grade aim. Comat per

No.! taln can usuall6 to 7if oysters- 3 bu in pts . I bbl a 4 b
 are large, 8 to 14 if grad se andius, ad 
15 to 20 If grade is small. 

Dry salt may be used instead of brine. 
Speedy operations vithout dly uImotnti1hi0ak.dly.ep
 

oz. weak buffer' sol. of orgsnaci
(lactic or citric) sdded whn discolor
tin may occur. 

Procesee fzr Jr,- pack Iseem - liner
 
Meo chantes frnu 3 PC. to I PC. 

http:Imotnti1hi0ak.dly.ep


TA~S3'.CAnmG or vzsmmu ~JSAND PA~h*~u~ 

. - -Fill Process
PZodct Brine or Sauce Weight cn 1Si2e TIM Temp yilRemarks 

a. )1 
Conces Mointe@ Deg.C.added 6r4 so2ds . I picnic 60 115 550 no' I pimic to JDmm at elm chowder similar to 

7.5 168 lb. solid in- Mnhattan, exceptelm) D. I. han ,alole alo 
" 7.5 potat gred ets.ns No. 3 85 115 tno o o f 

. 11 eop)
Wishchowu Aplt sopadded 2, fish)2,-potato) . 1 picnic 60 


- Solid) o -
11 550 No."I picnic to Darkening or discoloration prino.ipal
I Solid pack '75 168 lb. solids. difficulty to be guarded against.
0 as to batch Green m tain potatoes best variety


(200 lb. potato. 
 100 in fish cakes. Discoloration c-ed by
lb. fish). O"r--ces ins. 

Fish roe:AL'ife (river 3 percent ( es- . . (211zx30) -50herin) t.' ms hotvater 115 1 ce 48 os. ems r" IY to 15 oz.-. 16 - (307400)1 60 green roe rqui s115. -per 20 lb. bucket. fil In weight to give dranedw i 

16 oz. Variation depndson condition 
(Godp a"(Cod :'id "ad- 3edpecet- 30 07) 75115 400 Cans to 300 lb., Fill of'emsroe" a nt be watched carefully.Leave In. headspace in filling. 

l t Sh a d o . 7s 3/ 4 o al 1 0 1 0 2 ; 6 b . 
55' 

er as e Roe mus t be f ul l y ,devel o p ed but' no t ove r.115 24N oval. ripe. If roe is too ripe, in vatery and90 . 115 lacks flavor. if too green, is hard and 
ough. 



A P P E:NDlX 

5 C/5
 



I , / 
-lASPARAS
 

lEANS, SNAP 

OAPI[COS 

LIE LMA~ 

OLIVES 

ORANGE$ 

PEACHES 

PIEASl 

PLUMS 
Figim. arvst~g immonmin h Sa.ofClfona US 

PUMPKINS 

SPINACH 

TOMATOES' - L 

FiLgure 1,FleHvaot")Ln9saoone..Jn te Stalteo of Colifor'nJi U*SA,
 



,: '.relativehumidity without surface condensation, for'stored goods;
Permissible .room 

':tin .transit"from refrigerated to non-refrigerated room conditions.', 

-.PERCENT RELATIVE HUMIDITY 
.402 14 16 18 20 22 24 . 26..:, 

100 28 

0,,,;, ', / ""o 

o0 
000.W_ .8 . 

0700 

.... ""4*0..-- 65 .Z 

.... 
480 

., ..--0
M686~ 44464;502 4 6 58 6 

2000Figure 


60 0.0 . 01 -. - 1.0 -. .0 "10 1, , 
5?50 

-
L5lu2 

48..O
 

oaroa 5.,)..
oe rmaro t4.5F

Ex40 'I trdgosaetob 


hhroo lativeFt humt an.. Fbe1
Exampe:satoAraeos aretoemovped romre a 


tolerated.
 



T*IABLE I: 

Annua dharge foi Capital Recovery."anc 
.-,Interest. or Eac Dlar of vesment 

.** 	 ,.YearsYears, 
5Z 6o 7% 8% 10%, 12% 15% 

1 1.0500 1.0600..: 100700 1.0800 1A0 : .120 1 .1500 1-. 
n5917 - .6151 22 . ,:i5378 .,5454 	 .5.531 .76608n 76 


:,3- .3672 3741 .3811 . .380. .4021 .4164 .4380'.: '3..- ""A 


, ...2952 . .3155 .3292. .. 4.
2886 22820 ,3019 3503 

. 2505 .2774- .2983 5
 . .';2374 	 "
+,2310:j-. 2439,: 


.. 26
2..98. 2505 

,2296 .232 .2642. 6
 . ...

.1728 , . 79 " .1856 i.921 "2054: - .2191,. .2404 7 
6.1970 .2034 2098 2163. 


7

8 .1547, .160. 	 .1675 .1740 .1874 .2013. .2229 8
 

.I'35 -. 1601 .1736 .1877" .2096 9
9 .1407 .1470' 

.1993 10
'10 .1295 . '01359. .1424 .. .1490 ,1627 .1770 


11 o1204 1268 .1334 .1401 .1540 ' .1684-. .1911' 11"
 

12 128. .1193 .,1259 .1327 .1468 .1614' .1845 ,12'
 

13 .1065 .1130 . 1:97 .1265 .1408" 1557 -1791 13
 
057 .1747. 1414 .1010 .1076 "o1143" .- 15,21 1509 


15 .0963 .1030 .1098:r o1168 .1315 .1468 .1710 .5
 

16 .0923,- .0990 .1059 .1130 .1278 .1434 .1679 16
 
.1654
17-.887 .0954 '1024 .1096 .1247 .1405 .17
 

18 .0855 .0924 .0994 . 1067 . 219 .J379 ,1632 18
 

19 .0896 .0968 4. .1358 19
.1041 .1195 1613 

" 


20' 0802 .0872 .0944 - .1019 .1175 .1339 -.1598 20 

21 .07180 .0850 .0923< .0998.: .1156 .1322 .1584 .21
 

22 0760 ... . .0980: 1573 22
.0830 0904: 1140. .1308 
.0741, .0813 ' 0887 .0964'. .1.26 1296: .-o.1563 .23'23 


:24 .0725 ' 0797 0872 0950 :8.113 .1285 oi554 2A.
 
25
25" .0710::" o'0782 .0858. " .0937 .1102 .1275 .1547 


26 "0696 / .0769 . 0846 .60925 .. 10921. .1267 .1541 26 
:


27 ";."0683 0757, .0834 ""91 - .1083 .1259 .1535 27 
.0746 .0824 '0905 	 .1252
-'28 0671 . .. .075 	 .1531 28 

29 .'0660 .0736 .0814, .089A . 1067 .1247 .57 29
 
30 .0651 .0726: .0806 ' .0888 .. 1061 .1241"-.1523 30'
 

35 .0611, . 0690 , 0772, "0858 .037 .1223 .1511-.. 35 

40 .0583 .0665 L' .0750 --0839 .1023 .4213, o1506.," -40 

45 .0563 .0647 .0735 .0826 .1207 1503" . 45-*-.1014 .
 
50 .0548 .0634 "60 0725 0817.,..1009 .1204 .1501 -'50
 
55 .0537 .0625 '0717 .0812 1.1005 55
 



TABLE I 

GAUGE,.PRESSURE K ACORRESPONOING TO SPECIFlED, PROCESS TEMPERATURES
 

AT VMIOUS ALTITUDES.
 

TUp Si.. 152., 305. 610. '14. .1219m 1524,m 18290 Temp.
 
Doug. C".Lel +500?t' 1000f t 2000ft 3000t 4000ft 5000?t' 000ft D419. F.
 

'e~eg. Se 	 200.• 
0000 *... e,,, ,,,, eg. es., ,... ,,.,,
 

• ", , , .$ n 	 *** .80 . o... ± . . 5 .0•

96 ;.1 ... *e ... .s e*e .~ 3. . 0 

... .. .. 2.e 6.2,, 9. 12.4 15.9.21 
(0.4) 	 (0.9) (1.4) (1.8 (2.3) .21
 

0s. 	 1.4 3.4 6.9 10.3 13.8 16.5 '20.0 

(0.0) 	 (0.2) (0.5) (i.0), (1.5) (2.0) (2.4)' (2.'9) 21 

101.70 	 6e2 796 9.06 13.1 165 20.0 22.7 26.2215 
(.) (1.1) (1.4) (1.9) (2.4). (2.9) (3.3) (3.8)- 21 

144 17.2 18.6 20.7 '23.4 26.9 30.3 33.-8 36.520 
144 (2.5) (2.) (3.0) (M~) (3.9) (4.4) (4.9) (5s.3). 20, 

107. 	 290 31.D -324 358 39.3 42.7 45.5 48-0 225 
(4.2)- (4.5) (4.7) (5.2) (S.7) -(6.2) (6.6) (7.1) 

102 42.1 	 43s4 45i5 48.9 52,4 55.2 .58.6 62.1
(6.) 	 (6.3) *(6.6) -(7.1) (7.6) (60) '(IS) (9.01)l 230 

1 . -55*8 57s,2 59.3 	 627
2 7 6.2 689 72.4 75*456 

.1) (8.3) (8 . (9.1.) (9.6) (10.0.) (11.)(11.23 

11.6 o724 74s5 77.9 80.7 84. 87.6 20.02
0..

1 (.10.3) (10.2) (10.8) 61.3)(11.7) (12.2) (124) 13 2
 

84.1 -876 -290 93.6 97.2
116.7 	 7.2 7.6- 8. (12.) 12.) (13.1) (13.6) 14.1)
(110.2) -(114) (11.7) 


3,7
118.3 86.9 86. 20 93.8 97.2 10.5 136.9 	 "245
 
(126) 2.) (13.1 (13.6) (14.) (14.6) (45.9) (15.5)
 

09, 98. 100.7 1041 107 1.7 113.8 1.7. - 2 
714.2) (14.3) (14.6) (15.1) (15.6) (16.0 16.5) 17.0) 

14.1 1064.2 107: 6 1140 2114 5 5117.1207.: 124.1 
11. (15,1) (15.4) 15.6) (16.1) 16.6) 17.1 (1.5) 10.0)
 

122.2 	 113.1 15.:1 -118 12.0- 124.8 Z18.2- 0!3.7
111.7 

..	 -47
(16. 	 (16.4) (6s7)7 (172) 1) .
 

12.9 122D. 12.8 1262 129.6 133.1 136.5 1139.3 142.7 2A5
 

7.0 ( (.. 	 (149.) (09.8) (20.2) 20.7) 

126.75,142.7 44.8 146o2 -(". 151..1 156.5 159.3- 162. 20
 

- (2007) (21.0) (21.2) 212)-(2.2) 22)3.1 -) -(2.6) 

1Kilopamecu 	 - 6089411kp eq6a .. nt/t 9- 1 "i2n. 

j ounds- pe rquare inch. 	 1s 



TABLE III 

EQUIVALENTS: OF HOUSEHOLD 

arts 

1.000 

0500 

0.250 

0.125 

Pints 

2.000 

'1.000 

0.500 

0.250 

0.125 

Standard 
Cups 

4.000 

2.000 

1.000 

0.500 

0.250 

0.125 

Fluid 
Ounces 

32.0 

16.€& 

8.,0 

4.0 

20: 

1., 

0.5 

TABLI . IV 

Tablespoonsful 

64,00' 

32.00 


16.00 


8.0 


4.00 


2.00 
1.00 


0633'

0.33 

FOOD 1IEASUREST,
 

TeHoonsful 

192.0 

96.0 


48.0 


24.0 


12.0 

6.0 

Milliliters 

946.4 

473.2
 

236.6
 

118.3
 

5912 

29.6 

3..0 'I.8
 
• -4#'9,:

1.0 .49
 

0.2IA 1.0 

AMOUNT OF. SALT SUGGESTED OR CANNING VARIOUS: VEGETABLES 

Milliliters (Teaspoonsful) or GranW (Ounces) 

Container Size 

No. 303 & No. 2 Cans No. 2h Cans No. 10 Cain-s-
Product or Pint Jars or Quart Jars _______r______"-mL,.(t.,) oi & (o, 1 mL-- (t) or.j, (o . g, :" ,)r:'J. ( -

Asparagus, 3.8 (3/4) 4.9 (0.17) 6.3 (1 ) 

4Beai;:'Green 3.1 .(2/3) 4.1 (0.14) 4.1 (3/4). 

Beans, Lima 3.1 (2/3) 4.1 (0.14). 4.1 (314), 

Beets 3.1 (2/3) 4.1 (0.14).4.1 (3/4) 

Carrots 3.1 (2/3) 4.1 (0.14)4.1 (3/4).,4 

-Corn, Whodle 31.1 "(2/3). -4.1 (0.14) 4.1, (3/4) 

Gree'ns,.,Lea0: *8 (3/4) 4.9 (0.17) 6.3 (1k) 
Okr 3.1, (2/3) 4.1 (0.14) 4.35.43/4) 

Peas, Greei 3.I(2/3) 4.1 (0.14) 4.1 (3/1, 

Tomatoes 3.1J (2/3) 4.1 (0.-14). 4.9 (A1 
.Squash,'Sumr 3.1 (2/3) 4'.1 (0.144.1 (3/4) 

8.2 (0.3): 22.,2 :(41/2): 29(10 

5.4 (0.2).138(2 3/4), 18 (0.6) 

5o.4 (0'4'2)!::13. (2 3/4) 18':,(0.6), 

5.4 (0 .2) 13.8 (2 3/4): '18 (0.6) 

(0.2) i33: (2 3/4) 18 (06 

5.04 (0.2) 13.98,(2 3/4) 18 (0.6), 

.2(0. 3) 22.2 -(4 1/2) 29 (1.0) 

,(0.2) 13.8(2 3/4) 18 (0.06) 

5.4(02) 1308 (2 3/4),18 (0.6) 

6.4 '(0.2) 14'.7' 13 .19 (0.7) 
5.4 (0.2) 13.8(2 3/4) 18 (06) 

sh,,a Winter'- 3.1 (2/3) 4.1-(0.14) 4.1,(3/4) -5.4 (0.2)13 81(23/4) 18 (06) 

600:
 

http:4.1-(0.14


TAILK V 
AMOUNTOF ATIRIAL (sugar, salt. etc.) to ADD TO MA%1M 
TO OBTAIN A SOLUTION WIT2 A SPECIFIID NCUCII TIOl& 

Per Cent Groms per Liter1 Ounces (Avoir.).
 
Concentration of Solution per U, S. Gallon'
 

Desired (syrup, brine, etc.) of Solution
 
(syrup. brine, etc.)
 

1 10.0 1.33
 

1 15.0. 2.00
 

-2 - 20.0 2.67
 

2 '25. 0 3.33 

3 "30.0 4.00
 

3 :35.0 4.67. 
4 '40. 0" 5.O32 #J 

6.00045.0 
5 50.0 6.67 

6 60.0 *8.0 

8'80.0 
 '10 70':
 

10:11 100.0- 13.30, 

12 120 146.00 (1 lb. o,, 

15 150,0, :20.00 -(1 lb. - 4 oin.) 

20 200.0, 26.70 (1 lb. 0i.-10.70 


25 250.0 33.25 (2 lbo.- 1.25 oz.
 

30 300,0 40.00 (2 lb. - 8.0 o.') 

35- 350.01 46.55 (2 lb. -14.55. 

40, 400.0' 53.20,(3 lb. - '5.20oz.) 

45 450.058 (3 lb. - 11.85 z.) 

50 500.066. 50 (4 lb. 2'50 oz.) 

55: 550.0 73.15 (4lb. - 9.15os.) 

60 600.0 60.00 (5 lb. - 0.00 os.) 

l,. Addenough water to the material to sake up to one liter of solution. 
2.0+.Add enough water to the material to'make up to one U.S. gallon of solution 

,(ol
 



TABLE VI 

CONVERSIONS FACTORS
 

To Change To 

acres 


atmospheres 


BTU 


BTU 


BTU/hr. 


bushels 


bushels, 


centimeters 

centimeters 

cubic: feet 

cubic meters 

cubic, ieters .. 

hectares 

cs. of mercury 

horsepower-hr.. 

kilowatt-hrs. 


watts 


cubic inches. 


.hectoliters 

inches " 

feet,': 

cubic meters 

cubic feet 

cubic yards 

.cubic
yards-. '-,cubic meters 


To 

liters 


liters 


liters 

liters 


meters 


meters 


meters 


metric tons 


metric tons 


miles 


miles 


millimeters 


ounces avdp. 


ounces 


pecks 


pints (dry) 

pints (liquid) 


pounds adp. 


pounds,avdP. 

pound. 


qurts (dry)a t ,,~ ') 

quarts',(liquid) 

square feet 

square meters 

square meters 

square yards 

tons (long) 


tons (short) 


tons (long) 

tons (short) 

watts 

watts 


.,yards 


To -u MChanely 

B
 
pit (dry) ' . 8162
 

pints (liquid),2.1134 

quarts. (dry) .9081 

quarts (liquid)1.0567 

feet 3.2808 

miles. -.0006214 

yards,. 1.40936 

tons (long) ,9842 

tons (short) 1.1023 

feet 5280 

kilometers ".6093 

inches i0394: 

grams 28.3495 

pounds ,0625 

liters .8096, 

liters .5506 
liters ,4732"
 

grams 4v3d.
 

kilograms 453 
ounces 1 

liters 1.1012' 

liters .9463 

square meters .092M
 

squarefeet 10s7639,
 

square yards 1.1960
 

square meters -.8361 

metric tons, 1.1060 

metric tons .9072 

pounds 2240 

pounds 2000 

BTU/hr. 3.4129
 
horsepower .001341
 

meters ., 9144 

feet 


gallonsr(U.S.) 

grains. 

grams 

grams, 


grams 

hectares 


hectoliters 


horsepower 


hours 


inches, 


inches 


kilograms 


kilometers 


Kilowatt 


liters 

liters 

meters 


liters 


grams 

grains 


ounces,avdpo 


pounds avdp. 

acres 


bushels (U.S.)iq 

watts, 

days: 


',millimeters 

centimeters 

pounds avdp or 

miles 

horsepower 

gallon (U.S.) 


pecks 

Multiplied 

By 

.4047 


76 


.0003931 


.0002928 


.2931 


2150.4 


.3524 


.3937 


.03281-


.0283 


35.3145-. 


1.63079 

..
7646-


.3048 


3.7853 


,0648 

15432 


.0353 


.002205 

2.710 


.183782' 8378i........
 

-745.7 


.04167 


25-.400.' 


2 0 


t -2.2046 

.6214 

•1.341 

.2642 


1135 



TABLE VII
 

mESsunEs oF LrTn hAD sumRAcs
 

Lenth
 

Netric Aenominations and Values 


. ,myriameter 

1ilometer 


1hectometer 


I decameter 


1 miter 

1 decimeter 


1 centimeter 


1 ii1meter 


1Micron 


:imillimicron 


1 Angstrom unit 


0.000 


1,000 meters 


100 meters 


10 meters 


1 meter. 


110
11O-meter 


1/10 meter 


I/100 .meter 


11o,00000 meter 


1/1,o0000,00000lmeter 


1/10 meter 


rSurface
 

1 square kilometer.', 1'000,000 square meters 


hectar.' 10.000 s rmeters_ 


1ae100'square. meters, 

1 1 qetrquareI meter 


1 squaredecimeter.. 0.01 square meter 


1 squarecentimeter 0.0001s-quare meter 


1] 0.000001-square meter
lsquare millimeter 


E:.quivalent
 

.sters
6.2137 miles
 

0.62137 miles
 
3&280 feet 10 inches
 

328 Leet 1-inch
 

393.7 inches
 

39.37 inches
 

3937:inIches
 

0.3937,inch
 

0.03937 inch
 

1/1,000,mi1limeter
 

1/1,000 micron
 

110o000 icron
 

0.3861 square mil:es
 

2.472 acres'
 

.119.6 square ,yards 

1,5"50,square: Inches, 

15.50 square inches,

0.155 square inch',
 

0.00155 square inh
 



TABLt V71
 

mIm3 s o1r: CAPACITY AD'VOLOUK
 

lMetric"DinoiatiOls and.Ce, Equivaents,O'lu,-.~io.., Liquid Measure 

• Values Cu Dry MeasureL 

1,kilolite.r' 1,000,liters 2 619025.0 1.308.cubic Yards .264..16.gallonfi 

100 liters 6,102,5 2.8378 bushels.. M.418 gallons 

1rdecaliter 10 liters" 610.25 13 pecks 2.6418 gallons., 

.1,liter 1 liter 61.025 90.081 quiarts .0567 quarts,., 

1 deciliter 1/10 liter 6.1025 0.18162-Ipnt 06.2113'4_ pint 

1 centiliter, 11.100, ltr 0612 0.61025.cbc inch 0.3381, fluid. ounce. 

fmilliliter 1 100lter 0 0.06 0.60 cb Cnh. 1 cubic 'centimeter, 



'
TABLEi 


T: RELATION BETWEEN REIATIVE HUMIDITY AND VAPOR PRESSURE AT DIFFERENT TIeRATURE 

Temp. Actual vapor pressure (--. Hs) at indicated relative humidLty. 

Oc OF 0 1oz 202 30% 40Z 501 60% 701 801 901 100% 

0 32 0 0.5 0.9 1.4 1.8 2.3 2.8 	 3.2 3.7 4.1 4.6 

'5 41 0 .0.7 1.3 2.0 2.6 3.3 3.9 4.6 52 59.i' 6.5
 

-
10 50 0 0.9 '1.8 2.8+ 37 4.60:. 5.5+ 6.5 7.4 '8.3 9.'-2
3 .+' '8-5'.i 	 +0 
15- 59 "0 1 2 3. 5 0 l0;2 11.5 12.8
 

0r
20 ," 68 . 1.8 3.5 5.3 ' 70 88 '10.5 12'3 14.0 15'.8 17.5
 

25 77 0 2.4 4.8 7.1 9.5 11:914.3 16'6 19.0 21.4 -23.8
 

30 r86 3.2 6.4 9,6 127: 15.9 19.1 22.3 25.5 28.6 31.8
 

35. ;95 0 4.2 8.4 12.6.' 16.9 21.1 25.3 29.5 33.7 38.0, 42.2.
 

40,.,:,104 0 5.5 11.1 16.6 22.1 27.7 33.2 38.7 44.2 49.0:J8 +55.3
 

F 	 0% 



AJLE XI 

Equipment Suppliers 

For convenience, the equipment discussed In this manua" has been' classified 

i n-the .following%categories;. 

A. Food preparation equipment
 

1. hand-operated 
2. po*er-operated 

B. ::Exhausters 

I. batch. 

2 continuous' 

C. Sealer ,j
 

1. haid-operated 
2. power-operated 

D. Kettles,-cookers, and retorts, 'fillers
 

E.. Materials handling.equipment
 

F. Instruments-i
 

G. Steam boilers
 

H. Labeling 'equipment
 

equipment
. Can maiufacturing ..


J4 Can reorming equipment 

K. Cans 

L. Glass jars
 

An alphabetized list of distributors of canning equipment and the specialized
 

items-they handle, as indicated in the above classification, is given in Table X.,
 
Mention of the name of these firms is not to be construed as a recoe.ndation or
 

Commercial
endorsement but merely as a citation that is typical in its field. 

directories generally list names of additional companies.
 

New equipment is constantly being developed in the canning machinery industry. 
Hence, this listing cannot be considered complete or up to date after the lapse,:.,., 
of even,a few.months. 



TALd X 

DISTRIBUTORS OF CANNIN EQ'U!P.!!T-

Distributor A-i A-2 B- B-2 :.C-l 
Equipment-Category 

C-2 D E : G H: I J -

Aluminum Goods NanufacturingCompany . . . . . . x - -.. ....... . 
Manitowoc, Wisconsin, 

American Can Company - --- -' - X-x -

American Lane 
Greenwich, Conn. 06830-.. 

Angelus Sanitary Can ahe -- - x - - - - - - . - -

Company 
4900 Pacific Boulevardl!. 
Los Angeles, California 90058 

Ball Corporation- - - - - - - - - - - x 

Muncie, Ind. 47302 

Berlin Chapman Div.. ofPerfex-Corp. x ... - .... - - - . 
S+Berlin, Wisconsin '54923 

Bernardin, Inc. - ..... -+--- - . --- - x 
Evansville, Ind. " 

E. .Bliss Company"-- -- -. - -.

1004 East State St. . 
Hastings, Michiga 49058 

Callahan-Max Amr Can. Machine - - - K x - - - .- - . x -- . 

company 
61 Main street 056 
Proctor, Vermont 05765 

Chisholm-Ryder Company, Inc. 'x- X X X - - -

College & Highland Avenues: 
Niagara Falls, New York: 14305 



TABLE X (Ccatixwed)
DISTRIBUTORS OF CANING EQUIPME 

Eguinent Cateaory-'

Distributor A-i, A-2 B-1 B-2 C-I C-2' D'_ 'F G H I K' L
 

Continental Cn Company, 
Food Division 
5745 East River Road 
ChicaDo, fll. 60631 

Inc.- - - - - - - Xx- - - X:-

Crosby Steam Gage & Valve Company 
Wrenthan, Massachusetts

- - - -- . -

Deey 4 Almy Chemical Division 
W. 1. Grace & Co. 
62 Wlhittemore Avenue, 
Cabridge, Massachusetts 02140. 

-- -

Dixie Canner Equipment Company 
P.O. Box 1348 
Athena, Georgia 30601 

x x x  x -x-x z .-x- - - -

Federal Enameling &Stamping 
Box 626 
Pittsburgh 30, Pennsylvania 

Company 

-

- - z - - - -

First Machinery Corporation, 
Falcon Mfg. Div.,
209 Tenth Street 
Brooklyn, New York 11215 

- - - - - - --- - - x - - -

FMC Corporation 
Canning Machinery"Div. 
103 East Maple Street 
Hoopeston, Illinois 60942 

x x - x - - x x - - - - - "-



TABLE X (Continued) 

Distributor A-i A--2 B-i - C-i 
Eqiuipment Category

C-2 D E F G H-: I J K L 

17 Groan Division Dover Corporation. 

1900 Pratt Boulevard 
Elk Grove Vllage, Il nois, 60007 

- - - . - x - - - - - - -

Hamburg-Boiler Works, Inc. 
Hamburg, Pennsylvania 

--- -:- - ---.. x - - . .- -

Hamilton Kettles Div. of Brighton 

Corporation 
11861 Mosteller Road 
Cincinnati, Ohio 45241 

.- .x- -" -. -

Hazel-Atlas Glass Division 
Continental Can Co. Inc.-
Wheeling, West Virginia 

- - - - _ _- . -_ . - - -

O Kerr Glass Mfg. 
Sand Springs
Okla 74063 

Corp. 

...... "- - - - . - -

Kewanee-Ross Corporation 
Kewanee, Illinois 

-----

Lakeside Aluminum Company -

2633 Southeast Fourth Street. 
Minneapolis, Minnesota 

- - - X_x - - - - - -

F. H. Langsenkamp Company. --. 
229 East South Street 
Indianapolis, Indiana 46225 

- _ .K Kx X - K-. "- - " 

Lee Metal Products Company, Inc. 
432 Pine Street 
Philipsburg, Pennsylvania- 16866 

-. X 



TABLI X (Cotinued) 
DISTRIBUIOR$ OFICANNING EQUIPMeNT 

Equio-ent Category, 
Distributor A-.-i "2 .B-I-- .B-2: :C-I C-2 D E F G I J - K L 

Legion Utensils Company - - . -- - - . -. - -

40th Avenue & 21st Street 
Long Island City I, New York 

Lookout Boiler & Manufacturing . - - --. " " - - x - - - - -

Company 
Chattanooga, Tennessee 

Manning, Maxwell & Moore,. Inc. - - - - - - - X - - - -

Stratford, Connecticut -

Mateer-Burt - - - K - -

436 Devon Park Dr. 
Box 405 
Wayne, PA 19087 

Moefler Instrinent -Company.:' - . - - - - X_ ~
132nd Street and 89th Avenue 
Richmond Hill 18 
New York, Now York-

National Alumninum Manufacturing - - - - x-. - . - - - . -

Company 
Peoria, Illinois 

National Pressure Cooker Company.: - - - . -- - - -

Eau ClAire, Wisconsin-

Orr &- Semower, Inc.. - - -

Re~ading, -Pennsylvania .19603 " 



TABLE X (Continued) 
DISTRIBUTORS OF CANNING EQUIPMW! 

tribiitimen Ca F "G: H' I J 

Distrbuor -A-i -2- B-i:' B-2 C- C-2 z:D E PG H J K 

Palmer Instruments,- Inc. 

2515 Norwood Avenue.. 
Cincinnati, Ohio 45212 

.. - -.-,.. - - - -" -. - --

Pressure Cooker Company 

388 Broadway 
Denver, Colorado 

. - - - - z - . - - - - , 

Rietz Manufactuing Company....--

150 Todd Road 
Santa Rosa, California ,.95401 

x . - - - -. - -

A.K . Robins and Company, Inc. 
713 East Lombard Stret 
Baltimore, aryland 21202-

R. & S. Machinery Company. 

- x x 

-

-

- - - -

K 

- - . 

-, - - - --

<-X. 

-

N 19 Howard Street 
New York 13, New York 

Ross Machine Works,-.Inc.--
30 Main Street 
Brooklyn 1, New York. 

x . - - - - - -

SinclAir-Scott Compan.... 
6245 State Road 
Philadelphia, PennsylvIania 19135, 

"  - -" " - - . 

Taylor Instrument Companies - X 

95 Ames Street o 
Rochester, .New York 

1 
1460i1

-



-TABLE X (Continued) 
DISTRIBUTORS OF CANNING EQUIPMENT 

E!Aupinent -Catemom 

Distributor "A A-2 B-1 B-2 C-1 C-2D E- . G-H-I 3 K L 

Vischer Products Company , - - - - - - - - " - -

2815 West Roscoe Street 
Chicago 18, Illinois . 

Vulcan Hart Manufacturing CZompany - - - - - - - --- - - - - -

3600 orth Point Boulevard 
Baltimore 22, Maryland.-. 

" 
Wisconsin Almunlum FO7ndiy - K I - .- - - - -

Company, Inc. . 



TABLE XZ 

PRODUCT ,IDWTIFICATION BYLATINMNECLATURE 
AND SUITABILITY" FORCMING. 

Suital t For. 
Product Latin Nomenclature Caiing Juices 

Apple Pyrus malus Excellent Excellent 

Apricot Prunus armeniaca Excellent 

Asparagus Asparagus officinalis Excellent 

Bean, Snap. Phaseolus Vulgaris Excellent 

.Bean, Lima - Phaseoius luhatu ,Excellent 

fleets 7 Beta Vulgaris. Excellent 
Blackberry Riue .vllosus Excellent Excellent 

Broccoli 
 Good
 

Brussels Sprouts.- Brasslc'o ieracea gemnifera Good
 

Cabbage raac oleracea capitata 'Good
-

:Carrots 
 D m carota Good 

Caulf-lover Brassicai o~ cea botrytis Good 

CeeyApi~u sravedend~. Fair 
Cherry; ?r--os Cerasus Excellent 

avium 

Corn Zea Mays Excellent 

palutri Good.Cranberry OXycocs pAcrocat s 

Egg Pldr- Soaiinimielonena,, Fair,-.
 

Fi~g icus-carica Good.
 

a labrusca 
rp Vii"se vinifera ca~ Fair, Excellent

rotundifoliavulpina
" ' I' * '." ' + U - - o u o z ~ x . . ,. : -,.. 

' p iItus Rraulszera ' " L "Goo dC 
. :, ,... ; :+,.:'3 



fl.CUT ID IIICATION N1Y LATIN NONWIATJRE 
hD6SUITARILITY O CANG 

Suitability For 
ioduct - Latin Nomenclt Cannin -Juices 

QUav a iiUm quajava Good 

cattleyanum 

Loquat-. 
Manso 

: 
.angifera 

ria botrya japonica 
Idca 

. "Good 
Good 

" yb Cra gs aestivalis Poor, 

aMsroom Asw edible fungus of orders Exelln 

Agavical".a Lycoperdales, 
especially Agaricus 
ca atris
 

Okra aMebochus esculentue Fair 

sinensis 
Orange:,' CWtrw aurantium 'Poor.- Poor 

bergamia. 

Papaya Car lca papaya Fair 

Parsnip Pastivaca sativa Good 

Peach Amygdalus persica - xcellent
 

Pear Pyru.a ettin•'Excellent" 
couununis
 

Pea, Field Pi's ur arvenSe Excellent 

Pea, Green Piswi uati Excellent 

Pineapple :k An-s a sat iva ERxcellent... Excelient," 

munsoniana 
Plum - Pruwus domestica Good 

americans 

Potato, White Soaamm tuberoewuGod 

Potato, Sweet Ijpamos bateta Excellent 

"kipin (hecwb Itwpepo Good; 



t"1UCT IDENTIFICATION BY 
AND-SUITABILITY 

Product Latin omclature 

Quince i Cy.on:a oblonga 

Raspbarry, habus, atrgosum 

Rhubarb ehe rhaponttcm 

Roel -le Hibiscus sabdariffa 

Spinach Spiiae olr a 

squash$,Sumier Cuaurbit',pepo 

Squauhw intert GAcurbita". 

vioachata 

Strawberry Frqax.a Virginians 

Tomato. Lycopersicum esculentum 

LATIN NOHWNCLATURg 
FOR CANNING 

Suitability For
 
Cannin Juicew 

Poor 

Good. 

Good
 

Fair
 

G1ood
 

..Good
 
Good
 

Poor
 

Excellent Excellen 



ACID FPOOD "A food, having: reaha fivished equilibrium with a pH value of 4.6 

or lower. In sme0=' -ciassfoods havring a pH value rangi~ng up. to 4.9., are 

"_classified as acid foods such as tomtoes, pineapple, pears and figs,. 

ADULTERMAT .,Any rforeign material- in food that will be Objectionable esthetically 

hazardous to health, or indicative of unsanitary handling or manu

fmacturing. practice's o..,:.-

AEROBES. - Microogaisms that require oxygen or air for growth 

AING - The process by. which: food' under' controlled conditions arerallowed to 

develop certain qualities, such as, beef, mutton and. flour, which has 

been treated with an oxidiig agent. 

ANAEROBES - Microorganisms that (cannot grow .n the presence of oxygen or air.,' 

A type of anaerobe known as facultative anaerobe cav grow In air' or 

.alsogrowthe absence 	of oxygen.oxygen, but can in 

ANTHOCYAINS 'Color,,.pigments, red, purple and blue, in many fruits,• vea e 

f.lowers and leaves Being depolarized in electrochemical reactions 

frequently cause'problems in canned foods by,accelerating internal.' . 

corrosion-in metal containers. 

BACILLUS. 	 A rod shape ++bacterium, some ofwhich produce spores such as C1s
t+ridimbotul++inui. , 



BACTERIAL LOAD microorganism associated with a quantity of foodstuff.-The 

that. autb rnee harmles durin9 the canning operation.., 

BACTERICIDE subtance, usually in solution, that destroys bacteria in the 

:vegeative rstage of development. However, it doesnot usually destroy
 

pspores.
 

BACTERIOSTATIC - Arrestins the" growth of bacteria without 'des troying them.. 

BASE PLTE PRESSURE - .The amount of forces applied ,to,the base'plate of a -can 

closLg 'achineholding the lcan body and end against he chuck
 
duriug the saming operation.
 

BIOLoGICAL OXGEN DEAND (BOD)--A term used as a smure of m icro i activity 

in sewage, i water, etc. 

BLANCHING -•Heating in water'or in live.steam food material . to,,soften;t'issues, 

':eliminatoe air f rom" tissues, inactivate enzyms and eliminate some of 

raw flavors .'.,-

BLEEDERS - Valve openings on steam pressure vessels,to.pe.rmit the escape of air 

that enters the'vessel along with thesteam and promote the ,circula-: 

tion of steam ,within the vessel. 

BODY;.HOOK .- The flange portionofthe can body 'that Is tp in._
 

f.orming all.double.seam.
 

or7
 



BOTULIM. :- ...,foodpoisoningreult toxic 

Clowstridi .botulinu. organii • 

BRINE' - Aater solution containing malt which is,.,a canning mdium for vege'tables. 

BRITISH THERMAL UNIT (BTU):-A British thermal iot - theamut of energy 

required to raise 453.59 'gra (I pound) of water 05555 C (7.)• 

el gravity.,oo a solutinena2 
.BRIX "A measure o sec g sucrose at,20 C (68,F) 

seam of 'a,mefta container dueBUCKLING:. The. permanent bulging along, the' double 

to, ecessive internal pressure. The defect frequently occurs during 

cooling, of large'cans when procedures:for.cooling are not,properly 

followed.
 

CANNING'MEDIUM-.The liqudsuch as brine, syrup, or oil used to iprove,the 

flavor and physical properties', of canned Products and .to'fill the air 

•space. reducing discoloration andiprovng heat penetration. 

CONVECTION- Transmitting or conveying heat, in a fluid or mas movement of parts 

of a f luid within -thfluid because of dlifferences':. in the density, 

temperature, etc. of the parts. 

COUNTERSINK DEPTH - The distanc.. from. the top edge of a double seam of a can, : 

tolthe cover center panel adjacent to the chuck wall... 

COVER -,,The, end piece that Is placed :ona can by-a ce cl singwuchine.
 



COVER, 00K The curl portion of the can cover that' 1. rblld:down in the 

formation of a double seam . 

-CRATE.- A baket or container into which metal containers or gss jars are 

' .astacked for !placement,. inw ,thepressure cookeIr orI retort. Alo, boxes 

or cases miade. of slats, of Vood In which harvested produce: is' stored and 

transported.
 

CROSSOVER - The part of a double seam at the s:ideseam or lkp of the can body. 

CURL, ":..The' extreme edge of the can cover which is rolled down.and- up to form the 

cover hook of a double seam* 

CUT'OVER -. A sharp bend or. break in the metal of the double seam"that-occurit at.
 

the -top of the countersink.
 

DOUBLE,SEAM - A seam or joint, formed' in,attaching a cover .to the .body of a can 

in which,five", thickness. of tin -platear introkdndpesdfml 

together. 

DROOP - A smooth projection of .metal inia double" seam, below:.'the b6ttom of a normsl 

seam; .. 

ENAMEL - A vitreous 'orpaint-likelinig or coating of a metal container usually 

baked on to'protect the contonts or the' coitaier,fromcorrosion. 



ENDOTOXIN - A'. toxic substance produced within an organiam that ii liberaited' by 

th~e ,disintegration of t a aell 

ENZYMEZ:,-' A.:!~'- l ied .n., ":" Aprotein £:+: fubts i... ... el""+11i/mi+.n~lnha'': act as," 

Aproeinik for'e 

organic,.catalysts In Initiating or speeding up s:pecific biochemical 

ENZNE substance, i animal and, plnt :cell tht'ata 

reactions and usually become inactive or unstble at high teipratures. 

EXHAUST .- Heating food in containers just prior, tO closing the container tb eli

minate air and create a partial vacuum after the closed container cools 

followling thermal processing. 

EXHAUSTER A +piece of equipment used to exhaust containers, of foods prior to 

closing to create a partial vacuum.
 

EXOTOXIN - A:toxic substance excreted-by certain types, of microorganisms into 

the medium surrounding them. 

FALSE:,SEAM - A double. seam in which! the cover, hbokand body hook. do-,not .overlap. 

FIRST,,OPERATION,,- .The firs't,- oration in.double seaing "In.which the curl -of tbei 

,can,,nd is :rolled under the flange of the can0body to form the- cover 

hook and body hook.'
 

LIANGE:The flared top of the body.- can 



FLAT-SOURS -:'Food, spoilage caused'by 'heropiic'bacteia, facultative amtakbs 
.. which ferment carbohydrates to produce acid without the. formation'of 

gas. Flat-6sour: spoiled' cans of food do inot',show any swelling at the 

cain ends. 

FLIPPER -A can 'of food having both ends flat but with :Insufficient vacuum to. 

.maintain 	this configuration. A shap rap on one end y cause the 

can end to -bulge out but can be pressed back into its original . 

position.
 

FOOD ADDITIVE - A-chemical substance that is added to the food duringprocess

ing to improve the quality of the food. 

FOOD'POISONING - A term used to describe an illness or discomfort due to ingostinl 

food contaminated with microorganisms or. toxins produced by certain. 

organisms. 

HALOPHILIC. A type of microorganism that has the ability to gro i; mediums 

having ,reliatively high salt.concentrations.
 

HARDSWELL.	- Cans of food in which'.. the ends are swollen too hard-to be depressed : 

back'into 'thei original positionsby applying thu pressure. 

HEADSPACE, GROSS, - Is te vertical, distance, from the top of the double seam . 

of a metal container and the rim of a glass .container don to -the" 

top of: the surface, of thes container contents., 



HEADSPAC' NET - is,, the vertical distance between' the bottom of'the container 

cover and the top of the surface of the container contents.,, 

HfYDROGEN-ION CONCENTRATION - A measurement of dissociated hydrogen-Ions in a 

substance or a measurement of the substance acidity .or alkalinity." 

It is alsoncalled pH. 

HYDROGEN SWELL- The swelling in cans of fooddue to hydrogen gas prduced"by
a chemical reacton between ,thei'contients and the metal in the can. 

i~ci c; . - n.m 

HYDROPHILIC - Capable ,ofluniting with-or taking up water. 

HYGROSCOPIC - Attracting or absorbing moisture from the: air. 

INCUBATION ,- Holding cultures of mcroorganism in a favorable environment for 

development. 

INIIBITION '-Preventing the development,and growth of microorganism 'or enzyme. 

activity. 

INITIAL .tEMPERATU ,-r Thi is the• average temPperature of the contents in ;the 

coldest container of a batch to be,processed at the "time thermal 

process cycle begins. 

JUMED, SEAM - A qefect in a double seamwhich was no t rolled tight enough ad

jacent to the side seam 'or lap wuhich was caused by Juaying ofthe,. 

second operailonseaming roll1 at the side seam., 



nd of 'the side saLAP -overlap of two pieces of metal bonded togther, at, the, 

in the can body0. 

LID -- Can'!cover, or end. 

LIP&- A defect ,in the double seam which bccurs at the lap. 

fpd
LOW-AC-ID FOODS - Foods:having a pH Value greater- than 4.6 except 'ertain 

such as. tomatoes, peats, pineapples and figs'* 

LYE - Caustic soda (sodium hydroxide and/or potassium hydroxide). It is' used to 

make solutions to peel.certain fruits and -vegetables. 

an optimum growing temperature rangingHEsOPHILIC BACTERIA - Bacteria that have 


fi o 23.90 (75°F) to 40.5°C'(105 F). However, some may grow: in"
 

and as high as 43.3°C (i1 0 F).temperatures down as low as 10°C (500 F) 

A fungi which is more resistaot~to heat than yeast but much less-resistant
MO0LDS-


than bacteria. 

OVER LAP :.-- The distance that the-body hook and cover hooklap over each other. 

pAN4r G -~ A'''permaent inward' distortion of meil cont ers ced by excessive

external -pressurie *This defect frequently occurs during cooling4 in 

retorts under pressure wvhen the proper technique is not'appl.ied. 



PASEURZATON Aheat, 'treatmnt -applied tofoods In a-range frau .711C1 (16001) 

toA10C (21207) for a-very short period of'tIm to destroy a part 

but not, all nicroorganismsthat could cause spoilage. 

pH ree of acidity, or alkalinity of a solution - the: loga

ritha ofthe reciprocal of the hydrogen ion concentration"in gram 

equivalents per liter'of solution: pH7 (.00000 gra atom of hydrogen 

ion per liter), thea value of' pure. distilled water which is regr ded as 

,neutral ;pH values from 0 to- 7.indicate. acidity and from 7 to. 1 in

dicate alkalinity. 

POTABLE - .Safe to -drink, free"from .harmful, substances.', 

PRESERVATION A process by which the decomposition of foods is delayed or pre

vented. 

PRESSURERIDGE - An imnpression thatii formed on the inside ofthe can body in 

,lower double seam area as the-.result of the pressure applied by the 

seaming rolls during the seaming operation. 

PROCESS 'EFFUENT'- The liquid discharge from a plant.,which usually consists of 
water and suspnde and 'solublesolids. 

PCESS SCHEDULE - The processing temperature ,and ti that a processor has 

selected for a, given product that w'i rner.tha prouct com-! 

'.mercially sterile.' 



PSYC ROPHILIC BACTERIA - Bacteri, that have an optimm gr6wth teuperature 

range from.15.1C- 00:1) to '2 1.17001) This type of bac"teria,.-' 

grow and develop' in' temperatures as low as 0,C (3201) and as high, a 

0, 0
30-C (86-F). 

PUREE "-.A ,thick,,moist, -smoth-textured' form of .cooked vegetable, fruit,'etc., 

usually' made by pressing the pulp through a sieve or by whipping it "in.: 

a blender. 

PUTREFACTION - The decomposition of organic matter (food) by microorganisms 

resulting in the formation of foul-smelling'products. 

RANCIDITY - The deterioration of a food by oxidation producing a characteristic' 

off-odor and flavor. 

REFRACTOMETER - An optical instrument for measuring refraction: as thebending 

of a beam of light as it passes through a solution containing soiuble 

solids. It is used to measure the soluble solids in solutions, 

fruits, etc.
 

RESPIRATORY GASES - Gases evolved from fruits and vegetables: during .:respira

tion while in storage. 

RETORT '- A'pressure vessel used for' the; thermal' processing of foods. • 

SANITIZE '.To make I'sanitary bsterilizing with a chemicali heat, etc. 



SEALING COMPOUND - A latex or 'similar ma-erial that' is apledp i 

curl of a 	container cover to aid'in the formation of a herimtical 

seal. 

SECOND OPERATION.- Thefinishing operation in .double-seaming in'.vhtchthe°' 

Scover hbok and body hook rolled tightly:t0oetherwVith' enough 

pressure to cause the iealing:'compond to flow 'into any voids' 

,-not -fiiled,with- metal*, 

SOFT SWELL 	 - A bulging, of, the ends of a metal container that can .be

depressed, fairly: easily with the thumb. 

SOLUBLE SOLIDS - Solids in solution. 

SPRINGER 	 A Jiwoilen can with only one end bulging out. When. h g 

end is pushed in- the. other end will bulge out. 

STAPHYLOCOCCUS- Any of a genus ofl spherical, Gra pohitive bacteria: that 

generally occur in irregular Clusters or short:;chains.f* Pathogenic 

abscesss,etc.formation of. boils,species will cause, pus in the 

-A container which has either or both. endsbulging .out due to "the 

formation of internal pressure caused. by -ases .for eds' the result. o 

.biological activity or chemical reactions*,' 

SYRUP A sugar-od water solution used as -:a-canningmedium' for most fruits.,. 

-A4 	 4u 



THER4PHILE A bacterit that is adapted to- grow and developi.n temparatkirs 

0, 0 
inrexcess of 4 13 F).
 

TIN PLATE -,A sheqt of metal, made from Steel witha .special formula havng 

Sa secified temper-coated cin both iii'des with a very thincontrofled 

coaing 'of.. tln. 

TOXIN -.An' organlc' polsonou' compouna produced by some microorganisms' fou d., 

in foods. 

VEGETATIVE CELL - The active growth staga of an organism. 

VENT - An openlS"gn a pressure vessel controlled by n.valve through which air' 

+ y be eliminated' during the ventiug, phase of :a thermal process cycle,. 

WRINKLE 9--COVER--HOK-: Waves that occiunr in thc ,cover bok during. the formation 

of-the,dubl seam in irs operationseam The degre.of waves or 

*Swrinkle ,ts 'an ndication of the: tightnessiof the seAm

YEAST- ,AO ingle-celled ascomycetous -fungi which .caise the fermentation of 

products containing sugar'breaking the -sugars d;om .into carbon di

4oxdejand alcohol.
 

http:degre.of

