
---------Virginia Cooperative Extension 
VIRGINIA TECH AND VIRGINIA STATE ·VIRGINIA'S LAND GRANT UNIVERSITIES 

OEPOS\iEO BY 
ViRG\N\A STAfE L\BRAF\Y 

Food Preservation 
Lesson 3 

I UL t 90 
Revised 1990 
348-023 

university Libraries 
VPl & SU. 

FREEZING 

Freezing is the most popular 
method of preserving food at home. 
There are several reasons for its 
popularity, the major one being that 
frozen foods taste more like fresh 
ones than foods preserved by any 
other method. Another reason is the 
relative ease with which foods can 
be prepared for freezing. The 
convenience of having frozen foods 
available for meal preparation is 
also a factor. The cost of energy 
for operating a freezer may be the 
one negative about frozen foods. 

COSTS OF FREEZING 

What are the costs involved in 
freezing? The cost of a freezer or 
of freezer space in a refrigerator 
or freezer locker is an obvious one. 

Energy is needed to operate the 
freezer. A small amount of the 
energy is used for the initial 
freezing of foods but the principal 
energy usage is for maintaining 0°F 
in the freezer. Total energy usage 
will depend on a number of factors 
including the size of the freezer, 
its efficiency, and its location. 

Packaging materials are another 
cost of freezing. They must be 
moisture and vapor proof in order to 
maintain the quality of the food. 
Freezer containers are usually 
reusable but not freezer wraps. 

The cost of the food must be 
added in to determine the total 
cost. It is hard to come up with a 
dollar cost for surplus homegrown 
food but if you've bought peaches, 
strawberries, or corn for freezing, 
you know the cost. Include the cost 
of sugar added to fruits. 

Time has value, too. Most of 
us have to make choices about the 
way we spend our time; that is, we 
can't do all of the things we'd like 
to do. Spending time freezing foods 
of poor quality or which will .not be 
used is a waste of time. 

ENERGY COSTS 

The cost of energy per pound of 
frozen food can be calculated by 
dividing the cost of energy for 
operating the freezer by the number 
of pounds of food frozen. A 12-
cubic-foot freezer holds about 420 
pounds - 35 pounds per cubic foot. 
If it used $100 worth of electricity 
during the year, the energy cost per 
pound of food would be 24 cents. 
One way to decrease the cost per 
pound is to increase the quantity of 
food going through the freezer. If 
you filled the freezer one and one 
half times during the year (630 
pounds of food), then the energy 
cost per pound would be 16 cents. 



It is more economical to 
operate a full freezer than one only 
partially full as the frozen foods 
themselves provide insulation. 
However, that shouldn't be viewed as 
justification for leaving foods in 
the freezer for an extended period 
of time. For example, if you kept a 
pint of strawberries in the freezer 
for two years, the cost of keeping 
them frozen would be 48 cents (1 
pound x 24 cents x 2 years). The 
true cost of the strawberries is 
increasing over time even as the 
quality is slowly deteriorating. 

Too of ten the freezer is used 
to store food for "emergency" situa
tions rather than as an extension of 
the pantry and refrigerator for 
daily meal preparation. 

Freezer space is valuable. 
Priority should be given to foods 
with the greatest monetary value, or 
which are prized for their fresh 
flavor, or which are difficult and/ 
or time consuming to can. 

PACKAGING MATERIALS 
FOR FREEZING 

Frozen foods maintain high 
quality if all air is excluded from 
the package and a moisture-vapor 
proof seal is achieved. 

Many different packaging 
materials are used in the freezer. 
Some do a better job of keeping the 
food at the peak of quality than 
others. 

A good packaging material 
should 

* be moisture and air tight -
No moisture should escape from 
the package and no outside 
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moisture or air should get into 
the package. If moisture 
escapes from the package, the 
food product will be drier as a 
result. Outside air may bring 
with it off-flavors. 

* stand up at freezer tempera
tures - Some materials like 
cellophane and waxed paper 
crack at freezer temperatures, 
permitting an exchange of air 
and moisture. Brittle plastic 
containers and untempered glass 
jars will sometimes crack at 
freezer temperatures. 

* suit the food - Most fruits 
and vegetables can be made to 
fit into a rigid container. 
Corn-on-the-cob is an excep
tion; the packaging material 
must be flexible. Flexible 
packaging is also needed for 
meats. 

* be strong - This is espe
cially important when wrapping 
meat, as bone may tear the 
packaging material. 

* be reusable - Certainly, you 
can afford to pay more for a 
container that you will use 
several times. Glass and 
plastic containers can be 
reused but none of the papers. 

In using rigid glass and 
plastic containers, it is imperative 
that you leave headspace to accommo
date the expansion of food during 
freezing. If plastic containers are 
overfilled, the bulging food will 
force the lid up exposing the con
tents to freezer burn. The lid on a 
glass jar can't be pushed up in this 
way to release pressure, so the jar 
may break instead. 



TO BLANCH OR NOT TO BLANCH? 

USDA recommends blanching 
vegetables prior to freezing. As 
you learned in Lesson 1, freezing 
does not destroy any of the micro
organisms which cause changes in 
food quality and food safety. 
Bacterial growth is very slow at 
freezer temperatures, so food is not 
apt to spoil in the freezer. There 
may be loss of quality, however. 
Changes in the color, flavor and 
texture of fruits and vegetables, 
caused by the enzymes which are 
responsible for ripening, occur even 
while the food is frozen and on 
thawing. 

Vegetables should be blanched 
before freezing to stop the action 
of these enzymes. Heating does 
reduce the number of bacteria, 
yeasts, and molds present, but its 
principal purpose is to . destroy 
enzymes. Heating also intensifies 
the green color of vegetables and 
makes them easier to pack into 
containers. 

To blanch, lower a small amount 
of vegetable into boiling water. 
The ratio of vegetable to water 
should be such that the water 
doesn't stop boiling -- a pound of 
prepared vegetable to a gallon of 
water is a common proportion. The 
blanching time must be long enough 
for heat to penetrate the food. As 
a rule, the larger the piece, the 
longer the blanching time. Thus the 
extremes go from 1 1/2 minutes for 
green peas to 11 minutes for large 
ears of corn. Start counting 
blanching time when water returns to 
a boil. 

The recommended blanching 
for a particular vegetable may 
longer than the cooking time. 
on-the-cob is a prime example. 

time 
be 
Corn-

For 
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immediate eating, heating the 
kernels of corn is all that is 
needed, but if the corn is to be 
frozen, the cob needs to be heated 
through as well. 

Enzyme action may be stopped by 
steaming foods rather than by 
blanching/boiling but it will take 
more time for heat penetration to 
occur. Partially cooking vegetables 
is another way of stopping enzyme 
action. 

Whether blanched, steamed, or 
par-cooked, it is important to cool 
the vegetable quickly to stop the 
cooking process. Plunge the vege
table into ice cold water for about 
the same length of time it was 
heated. Then drain, package, and 
freeze. For some foods, you may 
find it more satisfactory to set the 
containers of food in ice water for 
cooling. 

Enzymes affect food quality, 
not food safety. A number of 
individuals do not blanch vegetables 
and say they are happy with the 
quality they get. Quality changes 
may not be noticeable if the freezer 
storage is short or seasonings used 
in preparation of the vegetable mask 
flavor changes. 

If you are skeptical of the 
value of blanching vegetables before 
freezing, you might experiment by 
freezing a few packages of the same 
batch of vegetables both with and 
without heating. 

Preserving Food has information 
about the preparation of vegetables 
for freezing and includes blanching 
times. The publication (number 348-
027) is available from the Virginia 
Cooperative Extension Service office 
in your unit. 



MICROWAVE BLANCHING 

Using the microwave to blanch 
vegetables would appear to be quick 
and energy efficient but research 
has not shown it to be especially 
quick or effective. There are 
several drawbacks--only very small 
quantities of food (2 to 4 cups) can 
be handled at a time; blanching 
times are not appreciably shorter; 
the vegetable has to be stirred 
about halfway through the blanching 
process; and finally, tests after 
storage indicate that conventionally 
blanched vegetables are of higher 
quality. 

If you are going to try micro
wave blanching, limit the quantity 
of vegetable to 2 to 4 cups. Add a 
small amount of water--2 to 4 table
spoons--and cover the vegetable 
during cooking. Cook at HIGH for 
about half the time specified, then 
stir. When cooking time is 
finished, plunge into ice water to 
stop cooking. Drain, package, 
label, and freeze. 

ENZYMES IN FRUITS 

Enzymes are active in fruits, 
too. One obvious example of enzyme 
action is the darkening of light 
colored fruits. Since blanching 
fruits to inactivate the enzymes 
would cause them to have a cooked 
flavor, methods other than heating 
are used to minimize enzyme action 
in fruits. Packing fruits in syrup 
or water keeps air (oxygen) needed 
for enzyme action from pieces of 
fruit. 

Ascorbic acid and/or 
acid are frequently added 
to inhibit enzyme action. 
products may be purchased 

citric 
to fruits 
These 

singly or 
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in combination. Follow package 
directions for use. 

WHAT HAPPENS TO FOODS IN 
THE FREEZING PROCESS? 

Foods don't become solidly 
frozen as soon as you put them into 
the freezer--in fact, that may take 
up to 72 hours in a home freezer. 
There are 3 stages in the freezing 
process. First the food is cooled 
to freezing; then ice crystals form. 
Ice crystals form in water at 32°F 
(0°C), but the freezing point varies 
from food to food. Sugar and salt 
lower the freezing point--the more 
sugar or salt used, the lower the 
freezing point. Most foods freeze 
in the temperature range of 25° to 
31°F (-4° to -O.S°C). The final 
stage is lowering the temperature of 
the food to 0°F for storage. 

Texture changes in frozen foods 
are caused by the breakdown of 
tissues which allows water to move 
out of the tissues. Large ice 
crystals, formed when the freezing 
process is slow, are much more 
damaging than the small ice crystals 
which result from rapid freezing. 

To speed freezing in the home 
freezer, keep package size small. 
Cool foods in ice water or the 
refrigerator before placing in the 
freezer. Place packages against 
freezing plates or coils leaving 
space between packages for air 
circulation. Avoid overloading the 
freezer; 2 to 3 pounds of food for 
each cubic foot capacity is enough. 
Turn the thermostat down for 24 
hours or so after adding food. 

Large ice crystals may also 
result from the thawing and refreez
ing which results from fluctuations 
in freezer temperature. 
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¥#e!li' in a package is moisture 
from the food that has moved during 
the thawing/refreezing cycles. 
f:\#.jg~i,~it:lij.Mrn on the surface of a 
food represents an area that has 
lost moisture. Freezer burn is not 
harmful but it does adversely affect 
the flavor and texture of food. 

YOUR ASSIGNMENT 

Inventory the foods you have in 
the freezer. Are there some which 
should be used soon or even dis
carded? Are there some packages 
which are inadequately labeled--you 
can't tell what's in the package or 
how long it has been in the freezer? 
Have the lids on some plastic con
tainers popped open, exposing the 
contents to air? If yes, the ulti
mate result will be freezer burn and 
a loss of quality. 

Do the contents of the freezer 
give some indication of usage of 
food? If 20 of the 24 packages of 
zucchini you put in last year remain 
in the freezer, is that an indica
tion that your family doesn't like 
frozen zucchini? Are there some 
foods you are saving for a really 
special occasion? Will the quality 
have deteriorated by the time that 
occasion comes along? 

MY ASSIGNMENT 

(Questions You Asked) 

Q. How long can I keep foods in 
the freezer? 

A. A year is probably as long as 
you should plan to keep any 
food. Food that has remained 
solidly frozen will be safe to 
eat after that time (if it was 
safe when it went into the 
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freezer) but the quality will 
have started to deteriorate. 
Cooked foods, cured meats, and 
foods containing a good bit of 
fat should be used within 3 
months for best quality. 

Should I worry about botulism 
in frozen vegetables? 

No. Botulism toxin is not pro
duced at freezer temperatures. 
Even if there was a potential 
for toxin production, the fact 
that frozen vegetables are 
usually cooked before eating 
would minimize the risk. 

The fruits and vegetables in my 
freezer have thawed. What 
should I do with them? 

If the packages of fruits and 
vegetables contain ice crystals 
or are even cold, you may 
refreeze them. There will be a 
loss of quality but they should 
be safe to eat. If the pack
ages have · warmed to room tem
perature and you aren't sure 
how long they have been at that 
temperature, better discard. 

Prepared 
BJQ· 1 ;J_ ~ \ {jj,UL / 'f::LJ)/4; K/ 

Anne Barton 
xtension Specialist 

Foods and Nutrition 
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