
Know how. Know now.

vegetativecellswhichmultiplyrapidlyandmayproducea
deadlytoxinwithinthreetofourdaysinanenvironment
consistingof:

• amoist,low-acidfood;
• atemperaturebetween40oFand120oF;or
• lessthan2percentoxygen.

Botulinumsporesareonmost
freshfoodsurfaces.Becausethey
growonlyintheabsenceofair,they
areharmlessonfreshfoods.

Mostbacteria,yeasts,and
moldsaredifficulttoremovefrom
foodsurfaces.Washingfreshfood
reducestheirnumbersonlyslightly.
Peelingrootcrops,underground
stemcrops,andtomatoesgreatly
reducestheirnumbers.Blanching
alsohelps,butit’svitaltomake
surerecommendedprocessingpro-
ceduresandtimesareused.

Processing Methods

Whetherfoodshouldbe
processedinapressurecanneror
boiling-watercannertocontrol
botulinumbacteriadependsonthe

acidityinthefood.Acidityoffoods
ismeasuredbypH.

Low-acidfoodscontaintoolittleaciditytopreventthe
growthofbotulinumbacteria.Low-acidfoodshavepH
valueshigherthan4.6.Theyincluderedmeats,seafood,
poultry,milk,andallfreshvegetablesexceptmosttomatoes.
MostfoodmixtureshavepHvaluesabove4.6unlessthe
recipesincludeenoughlemonjuice,citricacid,orvinegar
tomakethemacidfoods.

Botulinumsporesareveryhardtodestroyatboiling-
watertemperatures.Therefore,processalllow-acidfoods
using10to15poundsofpressuretoattaintemperaturesof
240oFto250oF.Toassurethatmicroorganismsin

Canningcanbeasafeandeconomicalwaytopreserve
qualityfoodathome.Home-preservedfoodscanhelppro-
videavarietyofnutritiousmealsforyourfamilyallyear
long.

How Canning Preserves Foods

Thehighwatercontentof
mostfreshfoodsmakesthemvery
perishable.Foodsspoilorlosetheir
qualityforseveralreasons:

• growthofundesirablemicro-
organisms—bacteria,molds,
andyeasts

• activityoffoodenzymes
• reactionswithoxygen
• moistureloss

Microorganismsliveandmul-
tiplyquicklyonthesurfacesoffresh
foodandontheinsideofbruised,
insect-damaged,anddiseasedfood.
Oxygenandenzymesarepresent
throughoutfreshfoodtissues.

Propercanningpracticesre-
moveoxygen,destroyenzymes,
preventthegrowthofundesirable
bacteria,yeasts,andmolds,and
helpformahighvacuuminjars.
Goodvacuumsformtightsealswhichkeepliquidinandair
andmicroorganismsout.

Ensuring Safely Canned Foods

GrowthofthebacteriumClostridium botulinumin
homecannedfoodmaycausebotulism—adeadlyform
offoodpoisoning.Thesebacteriaexisteitherassporesor
asvegetativecells.Thespores,whicharecomparableto
plantseeds,cansurviveinthesoilandwaterformanyyears.
Whenidealconditionsexistforgrowth,thesporesproduce
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low-acidfoodsaredestroyed,usethecorrecttimeandpres-
surespecifiedforyouraltitude.

Acidfoodscontainenoughaciditytoinhibitbotulinum
sporesandvegetativecellgrowthordestroythemmorerap-
idlywhenheated.ThepHvalueofacidfoodsis4.6orlower.
Acidfoodsincludefruits,pickles,sauerkraut,jams,jellies,
marmalades,andfruitbutters.

Tomatoesareusuallyconsideredanacidfood,although
somevarietiesareknowntohavepHvaluesslightlyabove
4.6.Iftomatoesaretobecannedasacidfoods,theseprod-
uctsmustbeacidifiedtoapHof4.6orlowerwithvinegar,
lemonjuice,orcitricacid.Todestroymicroorganismsin
acidfoodsprocessedinaboilingwatercanner,youmust
processjarsforthecorrectnumberofminutes.

Altitude and Food Preservation

Atsealevel,waterboilsat212oF.Asthealtitude
increases,waterwillboilatalowertemperature.Foralti-
tudesabovesealevel,itisnecessarytoaddadditionaltime
orpressuretoprocessingtoobtainasafeproduct.

ThemapindicatesthealtitudesforNebraska(Figure 1).
Publicationsforcanningspecificfoodswillgivetheprocess-
ingtimesandpressuresforvariousaltitudes.

Equipment

Equipmentforheat-processinghomecannedfoodis
oftwomaintypes:boiling-watercannersandpressurecan-
ners.Mostaredesignedtoholdsevenquartjarsoreight
toninepints.Smallpressurecannersholdfourquartjars;

somelargepressurecannershold18pintjarsintwolayers,
orsevenquartjars.Pressuresaucepanswithsmallervolume
capacitiesarenotrecommendedforcanning.

Boiling-Water Canners

Thesecannersaremadeofaluminumorporcelain-
coveredsteel.Theyhaveremovableperforatedracksand
fittedlids.Thecannermustbedeepenoughsothatatleast
1inchofbrisklyboilingwaterwillbeoverthetopsofthe
jarsduringprocessing.Onanelectricrangeaflatbottom
cannermustbeused;onagasburnereitheraflatorridged
bottomcanbeused.Toensureuniformprocessingwithan
electricrange,thecannershouldbenomorethan4inches
widerthantheelementonwhichitisheated.

Using Boiling-Water Canners

Followthesestepsforsuccessfulboiling-watercanning:

1. Fillthecannerhalffullwithwater.
2. Preheatwaterto140oFforraw-packedfoodsand

to280oFforhot-packedfoods.
3. Loadfilledjars,fittedwithlids,intothecanner

rackandusethehandlestolowertherackintothe
water;orfillthecanner,onejaratatime,withajar
lifter.

4. Addmoreboilingwater,ifneeded,sothewater
levelisatleast1inchabovejartops.

5. Turnheattoitshighestpositionuntilwaterboils
vigorously.

6. Setatimerforthetimerequiredforprocessingthe
food.

Figure 1. Altitude ranges in Nebraska.

Map was prepared by Les Howard, cartographer, UNL School of Natural Resources
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7. Coverwiththecannerlidandlowertheheatset-
tingtomaintainagentleboilthroughoutthepro-
cess.

8. Addmoreboilingwater,ifneeded,tokeepthe
waterlevelabovethejars.

9. Whenjarshavebeenboiledfortherecommended
time,turnofftheheatandremovethecannerlid.
Waitfiveminutesbeforeremovingjars.

10. Usingajarlifter,removethejarsandplacethem
onatowel,leavingatleasta1-inchspacebetween
jarsduringcooling.

Pressure Canners

Pressurecannersforhomeusehavebeenredesignedin
recentyears.Beforethe1970s,pressurecannerswereheavy-
walledkettleswithclamp-onorturn-onlids.Theywere
fittedwithadialgauge,aventportintheformofapetcock
orcounterweight,andasafetyfuse.Modernpressurecan-
nersarelightweight,thin-walledkettles;mosthaveturn-on
lids.Theyhaveajarrack,gasket,dialorweightedgauge,an
automaticventcoverlock,aventport(steamvent)tobe
closedwithacounterweightorweightedgauge,andasafety
fuse.

Cannerswith16-to23-quartcapacityarecommon.
Theminimumvolumeofcannerthatcanbeusedisone
thatwillcontainfourquartjars.Pressuresaucepanswith
smallercapacitiesarenotrecommendedforcanning.

Weighted Gauge

Weightedgaugesallowthepressuretoreach5,10,or15
pounds.Theweightmaintainsthepressureandtempera-
turebyreleasingasmallamountofairandsteameachtime
thegaugerocksorjigglesduringprocessing.Theweighted-
gaugepressurecannerdoesnotrequireconstantwatching;
thesoundindicatesproperpressurecontrol.Theweighted
gaugedoesnotneedtobecheckedforaccuracy.

Dial Gauge

Thedialgaugeshowstheamountofpressureandtem-
peratureinthecanner.Thisgaugeallowsgreaterflexibility
intheamountofpressure,butrequirescontinualwatch-
ingtomaintainpressure.Checkdialgaugesforaccuracy
beforeuseeachyearandreplaceiftheyreadhighbyupto
2poundsofpressure.Lowreadingscauseover-processing
andmayindicatethataccuracyofthegaugeisunpredict-
able.Gaugesmaybecheckedatyourlocalextensionoffice.

Gaskets

Handlecannerlidgasketscarefullyandcleanthem
accordingtothemanufacturer’sdirections.Nickedordried
gasketswillallowsteamleaksduringpressurization.Keep
gasketscleanbetweenuses.Gasketsonoldermodelcanners
mayrequirealightcoatofvegetableoilonceayear.Gaskets
onnewermodelcannersareprelubricatedanddonotbenefit
fromoiling.Checkyourcanner’sinstructionstoseeifthe

gasketyouuseisprelubricated.Steamleaksaroundthecover
indicatethatthegasketneedstobereplaced.Also,replace
stifforstretchedgaskets.

Safety Fuse/Valve

Lidsafetyfusesarethinmetalinsertsorrubberplugs
designedtorelieveexcessivepressurefromthecanner.
Donotpickatorscratchfuseswhilecleaninglids.Use
onlycannersthathavetheUnderwriter’sLaboratory(UL)
approvaltoensuretheirsafety.Ifyoureplacethegasket,
replacetherubbersafetyvalve.

Replacement Parts

Replacementgaugesandothercannerpartsoftenare
availablefromstoressellingcanningequipmentorfrom
cannermanufacturers.Whenorderingparts,giveyourcan-
nermodelnumberanddescribethepartsneeded.

Addressesandphonenumbersforcannermanufactur-
ersare:

MirroAluminumCompany
Manitowoc,Wisconsin54220
Website:www.mirroparts.com

NationalPrestoIndustries,Inc
3925NorthHastingsWay
EauClaire,Wisconsin54703
Phone:1-800-877-0441
Website:www.gopresto.com

Proper Venting

Toventacanner,leavetheventportuncoveredonnewer
modelsormanuallyopenpetcocksonsomeoldermodels.
Heatingthefilledcannerwithitslidlockedintoplaceboils
waterandgeneratessteamthatescapesthroughthepetcock
orventport.Whensteamfirstescapes,setatimerfor10min-
utes.Afterventing10minutes,closethepetcockorplacethe
counterweightorweighted-gaugeovertheventporttopres-
surizethecanner.

Using Pressure Canners

Followthesestepsforsuccessfulpressurecanning:

1. Put2to3inchesofhotwaterinthecanner.Place
filledjarsontherack,usingajarlifter.Fastencan-
nerlidsecurely.

2. Leaveweightoffventportoropenpetcock.Heatat
thehighestsettinguntilsteamflowsfromthepet-
cockorventport.

3. Maintainhighheatsetting,exhauststeamfor10
minutes,andthenplaceweightonventportor
closepetcock.Thecannerwillpressurizeduring
thenextthreetofiveminutes.

4. Starttimingtheprocesswhenthepressurereading
onthedialgaugeindicatesthattherecommended
pressurehasbeenreached,orwhentheweighted
gaugebeginstojiggleorrock.
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5. Regulateheatunderthecannertomaintaina
steadypressureslightlyabovethecorrectgauge
pressure.Quickandlargepressurevariationsdur-
ingprocessingmaycauseunnecessaryliquidlosses
fromjars.WeightedgaugesonMirrocanners
shouldjiggleabouttwoorthreetimespermin-
ute.OnPrestocanners,theyshouldrockslowly
throughouttheprocess.

6. Whenthetimedprocessiscompleted,turnoffthe
heat,removethecannerfromtheheatifpossible,
andletthecannerdepressurize.Donotforce-cool
thecanner.Forcedcoolingmayresultinfoodspoil-
age.Coolingthecannerwithcoldrunningwater
oropeningtheventportbeforethecannerisfully
depressurizedwillcauselossofliquidfromjarsand
sealfailures.Force-coolingalsomaywarpthecan-
nerlidofoldermodelcanners,causingsteamleaks.
Depressurizationofoldermodelsshouldbetimed.
Standard-size,heavywalledcannersrequireabout
30minuteswhenloadedwithpintsand45minutes
whenloadedwithquarts.Newerthin-walledcan-
nerscoolmorerapidlyandareequippedwithvent
locks.Thesecannersaredepressurizedwhentheir
ventlockpistondropstoanormalposition.

7. Afterthecannerisdepressurized,removethe
weightfromtheventportoropenthepetcock.
Wait10minutes,unfastenthelid,andremoveit
carefully.Liftthelidawayfromyousothatthe
steamdoesnotburnyourface.

8. Removejarswithalifter,andplaceontowelor
coolingrack,ifdesired.

Cleaning and Storing Pressure Canners

Washcannerwithdetergentandhotwater.Cleanvent
pipewithasmallbrushorpipecleaner.Rinseanddry
thoroughly.Placelidupsidedownoncannertoprotectthe
valvesandgauge.Storeinaclean,dryplace.

Jars and Lids

Jar Selection and Preparation

Regularandwide-mouthMason-type,threaded,home-
canningjarswithself-sealinglidsarethebestchoice.They
areavailablein1/2pint,pint,andquartsizes.Thestandard
jarmouthopeningisabout23/8inches.Wide-mouthjars
haveopeningsofabout3inches,makingthemeasiertofill
andempty.Regular-mouthdecoratorjellyjarsareavailable
in8-and12-ouncesizes.Withcarefuluseandhandling,
Masonjarsmaybereusedmanytimes,requiringonlynew
lidseachtime.Whenjarsandlidsareusedproperly,jar
sealsandvacuumsareexcellentandjarbreakageisrare.
Commercialmayonnaiseorsaladdressingjarsarenotrec-
ommendedforcanningbecauseofexcessivejarbreakage
andsealfailures.

Donotusecrackedjarsforprocessing.Carefullycheck
thejar-sealingsurfacefornicks,chips,andcracks.These

willcauseunsealedlids,apoorseal,orapoorvacuum.Dur-
ingstorage,apoorsealmaynotmaintainthevacuumand
spoilagewilloccur.

Beforeeveryuse,washemptyjarsinhotwaterwith
detergentandrinsewellbyhand,orwashinadishwasher.
Detergentsmaycauseunnaturalflavorsandcolors.Scaleor
hard-waterfilmsonjarsareeasilyremovedbysoakingjars
severalhoursinasolutioncontaining1cupofvinegarper
gallonofwater.

Tosterilizeemptyjars,putthemrightsideuponthe
rackinaboiling-watercanner.Fillthecannerandjarswith
hot(notboiling)waterto1inchabovethetopsofthejars.
Boil10minutesataltitudesoflessthan1,000feet.Athigher
elevations,boiloneadditionalminuteforeachadditional
1,000feetelevation.Removeanddrainhotsterilizedjars
oneatatime.Usesterile,emptyjarsforalljams,jellies,and
pickledproductsprocessedlessthan10minutes.

Emptyjarswhichwillbeusedforprocessingvegetables,
meats,andfruitsinapressurecannerneednotbeprest-
erilized.Itisalsounnecessarytopresterilizejarsforfruits,
tomatoes,andpickledorfermentedfoodsthatwillbepro-
cessed10minutesorlongerinaboiling-watercanner.

Lid Selection and Preparation

Thecommonself-sealinglidconsistsofaflatmetallid
heldinplacebyametalscrewbandduringprocessing.The
flatlidiscrimpedarounditsbottomedgetoformatrough,
whichisfilledwithacoloredgasketcompound.Whenjars
areprocessed,thelidgasketsoftensandflowsslightlyto
coverthejar-sealingsurface,yetallowsairtoescapefrom
thejar.Thegasketthenformsanairtightsealasthejar
cools.

Buyonlythequantityoflidsyouwilluseinayear.
Toensureagoodseal,carefullyfollowthemanufacturer’s
directionsinpreparinglidsforuse.Examineallmetallids
carefully.Donotreuselidsbecausethegasketcompoundis
onlygoodforonecanningprocess.Old,dented,rusted,or
deformedscrewbandsmaynotholdthelidssecurelyduring
processing.

Filling Jars With Food

Foodstobeprocessedmaybehot-packedintojarsor
raw-packed.ChecktheUNLExtensionpublicationspage
forlinkstootherrelevantguides: http://extension.unl.edu/
publications.

Raw-pack

Raw-packingisthepracticeoffillingjarstightlywith
freshlyprepared,butunheatedfood.Suchfoods,espe-
ciallyfruit,willfloatinthejars.Theentrappedairinand
aroundthefoodmaycausediscolorationwithintwoto
threemonthsofstorage.Raw-packingismoresuitablefor
vegetablesprocessedinapressurecanner.
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Hot-pack

Hot-packingisthepracticeofheatingfreshlyprepared
foodtoboiling,simmeringittwotofiveminutes,and
promptlyfillingjarslooselywiththeboiledfood.Thisprac-
ticehelpsremoveairfromfoodtissues,shrinksfood,helps
keepthefoodfromfloatinginthejars,increasesvacuum
insealedjars,andimprovesshelflife.Preshrinkingfood
permitsfillingmorefoodintoeachjar.Hotpackingisthe
preferredmethodforfoodsprocessedinaboiling-water
canner.Atfirst,thecolorofhot-packedfoodsmayappear
nobetterthanthatofraw-packedfoods,butwithinashort
storageperiod,bothcolorandflavorofhot-packedfoods
willbesuperior.

Whetherfoodhasbeenhot-packedorraw-packed,the
juice,syrup,orwatertobeaddedtothefoodsshouldalso
beheatedtoboilingbeforeaddingittothejars.

Headspace

Theunfilledspaceabovethefoodinajarandbelowthe
lidistermedheadspace.Thisspaceisneededforexpansion
offoodasjarsareprocessed,andforformingavacuumin
cooledjars.Theextentofexpansionisdeterminedbythe
aircontentinthefoodandbytheprocessingtemperature.
Airexpandsgreatlywhenheatedtohightemperatures;the
higherthetemperature,thegreatertheexpansion.Foods
expandlessthanairwhenheated.

Forcorrectheadspaceforthefoodyouareprocessing,
checktheappropriateUNLextensionpublication.

Filljarswithfood,leavingappropriateheadspace,and
addliquidtocoverfood.Releaseairbubblesbyinsertinga
flatplastic(notmetal)spatulabetweenthefoodandthejar.
Slowlyturnthejarandmovethespatulaupanddownto
allowairbubblestoescape.Addadditionalliquid,ifneeded,
toobtaintheproperheadspace.Cleanthejarrim(sealing
surface)withadampenedpapertowel.Placethelid,gasket
down,ontothecleanedjar-sealingsurfaceandfitthemetal
screwbandovertheflatlid(uncleanedjar-sealingsurfaces
maycausesealfailures).Followthemanufacturer’sguidelines
fortighteningthejarlidsproperly.

Processasdirectedforyourspecificfood.Consultthe
appropriatepublicationforprocessingtimes.

After Processing

Do not retighten lids after processing jars. Asjars
cool,thecontentscontract,pullingtheself-sealinglidfirmly
againstthejartoformahighvacuum.

Coolthejarsatroomtemperaturefor12to24hours.
Jarsmaybecooledonracksortowelstominimizeheat
damagetocounters.Thefoodlevelandliquidvolumeof
raw-packedjarswillbenoticeablyloweraftercooling.Airis
exhaustedduringprocessingandfoodshrinks.Ifajarloses
excessiveliquidduringprocessing,donotopenittoadd
moreliquid.

Checkforsealedlidsbyfollowingoneofthese
threemethods:

1. Pressthemiddleofthelidwithafingerorthumb.
Ifthelidspringsupwhenyoureleaseyourfinger,
thelidisunsealed.

2. Tapthelidwiththebottomofateaspoon.Ifit
makesadullsound,thelidisnotsealed.Iffoodis
incontactwiththeundersideofthelid,itwillalso
causeadullsound.Ifthejarissealedcorrectly,it
willmakearinging,high-pitchedsound.

3. Holdthejarateyelevelandlookacrossthelid.
Thelidshouldbeconcave(curvedslightlydownin
thecenter).Ifthecenterofthelidiseitherflator
bulging,itmaynotbesealed.

Screwbandscanberemovedafterjarsarecooled.
Wash,dry,andstorescrewbandsforfutureuse.Iflefton
storedjars,screwbandsbecomedifficulttoremove,often
rust,andmaynotbereusable.Beforestoringjars,wipe
themwithaclean,dampcloth.Toremovemineraldeposits,
useacloththathasbeendippedinasolutioncontaining1
cupvinegarpergallonofwater.

Figure 2. Proper way to process produce.
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Reprocessing Sealed Jars

Ifalidfailstosealonajar,removethelidandcheck
thejar-sealingsurfacefortinynicks.Ifnecessary,changethe
jar,addanew,properlypreparedlid,andreprocesswithin
24hoursusingthesameprocessingtime.Headspacein
unsealedjarsmaybeadjustedto1-1/2inchesandjarscan
befrozeninsteadofreprocessed.Foodsinsingleunsealed
jarscanbestoredintherefrigeratorandconsumedwithin
severaldays.

Do not taste food from a stored jar with an unsealed  
lid or food that shows signs of spoilage.

Destroying Spoiled Canned Food

Growthofspoilagebacteriaandyeastproducegaswhich
pressurizesthefood,swellslids,andbreaksjarseals.Examine
eachjarbeforeuse.Lidsshouldhaveagoodseal.Lookatthe
contentsforrisingairbubblesandunnaturalcolor.While
openingthejar,smellforunnaturalodorsandlookforspurt-
ingliquidandcotton-likemoldgrowthonthetopsurfaceof
thefoodandundersideofthelid.

Spoiledlow-acidfoods,includingtomatoes,mayexhib-
itdifferentkindsofspoilageevidenceorverylittleevidence.
Treatallspoiledlow-acidcannedfoodsashavingproduced
botulinumtoxin.

Carefullyhandlespoiled,low-acidcannedfoods,
includingtomatoes,inoneoftwoways:

1. Iftheswollenmetalcanorsuspectglassjarsare
stillsealed,placethecanorjarinaheavygarbage
bag.Closeandplacethebaginatrashcontaineror
buryitinanearbylandfill.

2. Ifthesuspectcansorglassjarsareunsealed,open
orleaking,theyshouldbedetoxifiedbeforedispos-
al.Userubberglovestohandlesuspectcontainers.

Detoxification Process

Weardisposablerubberorheavyplasticgloves.Care-
fullyplacethecontainers,lids,andcontentsinalargestock
pot(8quartsorlarger)orboilingwatercanner.Washyour
glovedhandsthoroughly.Carefullyaddwatertothepot.
Thewatershouldcompletelycoverthecontentsofthepot
andextendatleast1inchabovethecontents.Avoidsplash-
ingthewater.Placealidonthepotandheatthewaterto
boiling.Boil30minutestoensuredetoxifyingthefoodand
allcontainercomponents.Coolanddiscardthecontainer,
lids,andfoodinthetrashorburyinalandfill.

Cleaning Up the Area

Contactwithbotulinumtoxincanbefatalwhetherit
isingestedorentersthroughtheskin.Takecaretoavoid
contactwithsuspectedfoodorliquid.Wearrubberorheavy

plasticgloveswhenhandlingsuspectedfoodorcleaningup
contaminatedworksurfacesandequipment.Mixafresh
solutionofonepartunscentedliquidhouseholdchlorine
bleach(5to6percentsodiumhypochlorite)tofiveparts
cleanwatertocleansurfaces,equipment,orotheritems,
includingcanopenersandclothingthathascomeintocon-
tactwiththesuspectedfood.Sprayorwetthecontaminated
surfaceswiththebleachsolutionandletstandfor30min-
utes.Wearinggloves,wipeupthetreatedareaswithpaper
towelsbeingcarefultominimizethespreadofcontamina-
tion.Disposeofthepapertowelsbyplacingtheminaplas-
ticbagbeforeputtingtheminthetrash.Reapplythebleach
solutiontosurfacesandequipmentandletstandfor30
minutesandrinse.Thoroughlywashalldetoxifiedcounters,
containers,equipment,andclothing.Discardgloveswhen
thecleaningprocessiscompleted.

Storing Canned Foods

Labelanddatethejarsandstoretheminaclean,cool,
dark,dryplace.Donotstorejarsabove95oFornearhot
pipes,arange,afurnace,inanuninsulatedattic,orindirect
sunlight.Undertheseconditions,foodwilllosequalityin
afewweeksormonthsandmayspoil.Dampnessmaycor-
rodemetallids,breakseals,andallowrecontaminationand
spoilage.Forbestresults,storecannedfoodsat50oFto70oF.
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