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Why food spoils

• The four spoilers

– Enzymes

– Molds*

– Yeasts*

– Bacteria*

• Change the taste/texture of foods or produce chemicals that 
make them dangerous to consume

*naturally found in the air



Enzymes

• Naturally occurring 
biochemicals that provide the 
information needed for growth, 
development, and decay

• Promote ripening and maturity 
and once that food has ripened, 
cause decomposition which 
starts breaking it down

• Cause changes in color, flavor, 
and texture, making the food 
inedible

• Preservation techniques aim to 
slow down or entirely prevent 
these actions

The amalyse enzyme found in many 
foods breaks down starches into sugars



Molds

• Microscopic fungi that are 
always present in the air and 
whose dry spores can land on 
food and grow into a mat of fuzz

• Some molds are intentionally 
introduced into some foods (ex: 
'blue' cheeses)

• Can produce mycotoxins that 
can be very bad for your health

• Eat acids naturally present in 
food, which protect against more 
dangerous toxins and poisons



Yeasts

• Also a fungi grown from 
spores that contribute to 
food spoilage

• Not toxic and can be 
controlled to be a benefit in 
certain foods and processes

– Cause fermentation in beer, 
leavened bread, sauerkraut, 
etc

• Can cause “off” taste and 
texture



Bacteria

• Toughest of all spoilers

• Can cause a range of health 
issues from gastric 
discomfort, to food 
poisoning, to death

• Examples

– E. coli

– Salmonella

– C. botulinum (Botulism)



Preventing spoilage

• Food spoilers need certain conditions to survive and thrive:

– water

– temperatures between about 40° F and 139° F

– oxygen

– a low-acid environment

– unsanitary conditions

• Preserving technique manipulate these 'needs' to create an 
inhospitable environment for the spoilers, safely extending 
the life of foods



Canning Tools

Basic kitchen items

• Cutting board

• Knife

• Colander

• Measuring spoons

• Measuring cup

• Slotted spoon

• Tongs

• Scale

Additional items

• Canning jars

• Canning pot

• Jar rack

• Magnetic lid lifter

• Jar lifter

• Canning funnel

• pH meter (optional)



Canning Jars

• Many different sizes and 
shapes
– Wide mouth: easier to add 

larger whole fruits or vegetables

– Regular: has a 'shoulder' on the 
jar that prevents the food from 
floating out of the liquid

• Choose jars based on the 
serving sizes that you want

• Never reuse lids; they are 
meant for one time use only.  
The rings may be reused 
without issue



Canning Pot

• 5.75-quart: fits seven 4oz jars 
that work best for jams, jellies, 
spreads, and fruit butters

• 11.5-quart: fits seven 1/2 pint 
or pint jars that work best for 
spreads, whole fruit, 
applesauce, as well as picked 
veggies

• 21.5-quart: fits seven quart jars 
that work best for whole fruit, 
tomatoes, pasta sauces, etc

• MUST be big enough to allow 
for 1-2" of water above the jars



Jar Rack

• Lifts the jars off the bottom 
of the pot to prevent 
cracking

• Can improvise using rims 
tied together with baker's 
twine, silicone trivet, or 
a round pastry rack

• Just has to be approximately 
the size of the pot bottom 
and elevate the jars without 
floating to the surface



Other tools
• Magnetic lid lifter: used to pick up 

lids out of hot water and place on 
the jars. Prevents potential 
contamination

• Jar lifter: used to add and remove 
the jars from the boiling water bath. 
Designed to fit to the contour of the 
jars and safely move them without 
risk of dropping 

• Canning funnel: fits in the opening 
of all jar sizes and helps add food to 
the jars without contaminating the 
rim

• pH meter: measures if recipe is 
acidic enough to be boiling water 
bath canned



Cleaning

• Cleanliness is a requirement for safe preserving!

• All counters, workspaces, and tools must be thoroughly 
cleaned before starting

• Always clean jars just prior to filling them when canning

– Wash jars in a dishwasher or by hand, using detergent and rinsing 
well
• Inspect jars for any cracks or chips, discard if any imperfections are found

– Clean jars should be kept warm prior to filling 
• Leave in the closed dishwasher after the cycle

• Use your canning pot as it is preheating

• Use a separate water bath that will keep the jars both clean and warm



Sterilization

• In order to actually sterilize jars, they need to be submerged 
in boiling water for 10+ minutes

– When the process time for a recipe is 10 minutes or more, the jars 
will be sterilized DURING processing in the canner and pre-
sterilization is not needed

– Processing time can be increased to skip pre-sterilization

• Canning times are based on 0-1000 ft altitude

– Add 1 minute for every additional 1000 ft

– Blacksburg is at 2000 ft: add 1 minute to all times



Ingredients
• The quality of what goes into the 

can is what will come out, so start 
with the best quality and freshest 
foodstuffs available

• Visit a local farmers market and 
check a seasonal harvest calendar to 
find the freshest produce

– pickyourown.org

• If you grow your own vegetables, 
spread out your garden choices so 
that they do not all become ripe at 
the same time

• Thoroughly clean all produce before 
canning



Canning Methods

Boiling Water Canning

• Simpler method

• Minimal equipment

• Only safe with high acid foods 
(pH < 4)
– Fruits
– Foods pickled with a brine that 

is mostly vinegar
– Fruit-based sweet preserves 

such as jams and jellies
– Tomatoes with a little added 

acidity

Pressure Canning

• Requires specialize pressure 
canner

• Kills botulism spores that 
survive boiling

• Enables canning of low-acid 
foods

– Soup stocks

– Un-pickled vegetables

– Meat and animal products



Boiling Water Bath – Preparation

• If the recipe calls for a processing time of less than 10 
minutes, you must pre-sterilize your jars and lids

– Fill your canning pot with enough water to cover the jars by 1-2 
inches and bring to a vigorous boil

– Add the jars (do not boil the lids, follow manufacturers stated 
procedure)

– Return to a vigorous boil for 10 minutes*

*adjust times based on altitude



Boiling Water Bath – Fill Jars
• Clean food and equipment

• Prepare the food according to the 
recipe. Optionally check that pH <4

• Fill jars leaving 0.25 - 1” of 
headspace between the top of the 
food and the rim of the jars

– Should be specified in the recipe

• Run a clean spatula or chopstick 
around the interior of the jars to 
release any trapped air bubbles

• Wipe off the rims with a clean, 
moist towel or paper towel. This 
allows better contact of the lid and 
the jar, ensuring a better seal



Boiling Water Bath – Add Lids

• Place the round canning 
lids on the jars

• Screw the bands onto the 
jars until just finger-tight

– Should be securely screwed 
down onto the jars, but not 
so tight that air cannot 
escape during the canning 
process



Boiling Water Bath – Process Jars
• Carefully lower filled jars into the boiling water using a 

jar lifter or tongs

– Keep the jars vertical so the food does not make contact 
with the rim of the jars

– There should be at least 1” of water above the top of the jars. 
If not, add more hot water until the level is sufficient

– There should be at least ½” of space between the jars

• Turn up the heat, and bring the water to a full rolling 
boil. Put the lid on the pot

• Start timing according to the recipe you are following. 
The time doesn't start until after the water has 
returned to a full boil

• When the processing time is up, turn off the heat, and 
let the jars settle for five minutes



Boiling Water Bath – Cool Jars

• Remove the jars
– Be careful not to tilt the jars, as 

this can cause the food inside to 
interfere with the seal of the lid

• Transfer to a cooling rack or 
towels on a counter, allowing 
1” between jars
– Setting jars directly on counters 

or in a drafty place may cause 
temperature shock and 
breakage

• Let cool undisturbed for 12 to 
14 hours. Do not disturb the 
jars or lids during this time



Boiling Water Bath – Test Lids and Store
• After the cooling period, test whether the jars 

have sealed correctly by pressing down on the 
lids. If sealed, they won't wiggle and will feel 
solid

• Remove the rings and test the seal again by 
gently lifting the jars from the edge of the rim 

– You should be able to lift the jar from the 
vacuum of the lid alone

– If any lids fail, refrigerate the contents and 
consume promptly

• Wash or wipe down your jars with a moist 
cloth to remove any residues from the canning 
process

• Mark jars with the date of canning and store 
them in a cool, dark place for up to one year 



Pressure Canning – Preparation

• There is no need to pre-
sterilize canning jars used in 
pressure canning

– Jars must still be washed 
beforehand

• These instructions apply to 
pressure canning in general: 
each brand of pressure 
canner is different, so always 
follow the manufacturer’s 
instructions carefully



Pressure Canning – Fill and Add Jars

• Add rack and water to canner
– Use the amount of water specified in the manufacturer’s instructions

– If no amount is specified, three inches is a good rule of thumb

• If the food will be hot when you fill the jars, you can begin 
heating the canner. Do not turn on the heat if the food will be 
cold packed or the jars could crack

• Fill the jars, leaving headspace as specified in the recipe 

• Screw on two-piece canning lids and lower into the canner
– Hold the jars upright so that the food doesn’t contaminate the adhesive 

ring on the inside of the lids

– Leave a little space between the jars



Pressure Canning – Close Canner and Vent

• Attach the pressure canner lid 
following the manufacturer 
instructions

• Leave the vent pipe or the 
petcock open and turn the 
heat on high 

• When steam begins to 
vigorously escape, start timing
– Follow the manufacturer’s 

instructions for how long to 
vent 

– If unspecified, vent for 10 
minutes



Pressure Canning – Raise Pressure and Process
• Put the weighted gauge on the vent 

or close the petcock to begin raising 
pressure

• When the pressure specified by the 
recipe is reached, begin timing 
according to the recipe

• Adjust the heat to maintain that 
level of pressure for the entire 
processing time

• If the pressure ever goes below the 
specified amount, raise the heat to 
bring the pressure back up and 
restart the processing time from the 
beginning

– This is not optional



Pressure Canning – Cool and Depressurize
• When the time is done, turn off the 

heat and let the canner cool down 
until five minutes after the pressure 
gauge reads zero

• Slowly remove the weight from the 
vent or open the petcock 

– If there is any hissing sound, the 
canner is not fully depressurized. 
Leave it weighted/closed and wait an 
additional five minutes before trying 
again

• Open the lid by lifting the side that 
is away from your face

– Steam will be released, and it could 
burn you if you open the close side 
first



Pressure Canning – Cool Jars

• Remove the jars
– Being careful not to tilt the jars, as 

this can cause the food inside to 
interfere with the seal of the lid

• Transfer to a cooling rack or 
towels on a counter, allowing 1” 
between jars
– Setting jars directly on counters or 

in a drafty place may cause 
temperature shock and breakage

• Let cool undisturbed for 12 to 14 
hours. Do not disturb the jars or 
lids during this time



Pressure Canning– Test Lids and Store
• After the cooling period, test whether the jars 

have sealed correctly by pressing down on the 
lids. If sealed, they won't wiggle and will feel 
solid

• Remove the rings and test the seal again by 
gently lifting the jars from the edge of the rim 

– You should be able to lift the jar from the 
vacuum of the lid alone

– If any lids fail, refrigerate the contents and 
consume promptly

• Wash or wipe down your jars with a moist 
cloth to remove any residues from the canning 
process

• Mark jars with the date of canning and store 
them in a cool, dark place for up to one year 



Safety

• Always follow manufacturer instructions and use recipes 
from reliable sources

• Use a modern pressure canner, which adds many additional 
safety features

• Boiling water and superheated steam can cause severe burns 
if not careful

• Poorly preserved food can cause sickness, paralysis, and 
DEATH!



Resources

• National Center for Home Food Preservation (UGA)

– https://nchfp.uga.edu/how/can_home.html

– Instructions on all aspects of canning as well as other preservation methods

– Many recipes for a variety of foods

• VT Cooperative Extension Home Food Preservation

– https://ext.vt.edu/food-health/home-food-preservation.html

– Virtual Home Food Preservation program also covers freezing, dehydration, 
fermentation

• Ball (canning jar manufacturer)

– https://www.freshpreserving.com/

– Recipes, instructions, and more

https://nchfp.uga.edu/how/can_home.html
https://ext.vt.edu/food-health/home-food-preservation.html
https://www.freshpreserving.com/


Additional preservation methods

• Freezing

– Slows enzyme action (but does not entirely stop)

– Stops, but does not destroy, the bacteria, yeasts, and molds that cause 
spoilage

• Dehydration

– Removes enough moisture from the food so bacteria, yeast, and molds 
cannot grow

• Fermentation

– Conversion of carbohydrates to alcohols and carbon dioxide or organic 
acids

– Creates acids or alcohols that inhibit growth of bacteria, yeast, and molds 


