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CHAPTER |

INTRODUCTION

A surge of interest in home food preservation has occurred in recen{Amdress,
Nickols, Peek, Nickols-Richardson, 2011). Reasons for this are many includiogeanent to
buy locally produced food and increased interest in gardening, farmer’stsarid food quality.
Concerns regarding the safety of food and unknown economic conditions have alsaled to a
increased attention on home food preservation. Research-based canning angl freez
recommendations have been published for an extended period of time; hoegers, indicate
that many home preservers still participate in unsafe preservasioticps.

A research survey was developed to gain insight on home canning andgneexitices.
Topics of concern included what forms of preservation were taking placet waw done, and
why it was done. Members of the Oklahoma Home and Community Education jOHCE
organization, who attended their annual statewide meeting, were chgs®aragl participants

for this research project.

Problem Statement

The status of home canning and freezing practices in Oklahoma is currently anknow

Without knowledge of who is canning and/or freezing food at home, and how much and



what methods are being used in the process, current services providingatidaron canning
and freezing may not be accessible or accepted by those participatingeifidoahpreservation.
Unsafe home canning and freezing practices increase the risk of foodbms®for those
consuming the food and potential loss of food through spoilage. Technology €naagbave
impacted the preferred methods for home food preservers to access ilio@naturrent

recommended practices.

Purpose

The objectives of this project were to determine the prevalerfoenoé canning and
freezing in Oklahoma, whether those surveyed used recommended processing poaedure
their preferred method(s) for accessing current research-basedduh@dservation
information. Results obtained from the project could aid in development aridudish of
educational materials to meet the needs of people in Oklahoma intenelstede food

preservation.

Null Hypotheses

Hypothesis 1Survey participants do not preserve food through canning at home.

Hypothesis 2Survey participants do not use safe and recommended canning methods.

Hypothesis 3Survey participants who canned food at home did not experience sealing

failures or other forms of spoilage.

Hypothesis 4Survey participants who canned food at home were not able to identify

signs of spoilage in canned food.

Hypothesis 5Survey participants do not preserve food through freezing.



Hypothesis 6Survey participants do not use recommended freezing methods or

procedures to maximize quality, nutrition and storage time.

Hypothesis 7Survey participants will not be interested in additional information on

home food preservation.

Hypothesis 8Survey participants will continue to prefer traditional methods,
technologies and sources to obtain information on home canning and freezing

recommendations.

Limitations of Study

1. The convenience sample of OHCE organization members may not be antgrese
sample of the residents of Oklahoma.

2. Participants were primarily white non-Hispanic females who weretbeeage of 60 and
not employed. These imbalances in the demographic characteristics atitipgras
may produce biased results limiting their use to be generalized &mtine population.

3. The sample size may not be adequate to get a clear representationoofi¢heahning
and freezing activities taking place.

4. Adverse growing conditions (bitter winter, late freeze, drought, metteeat)
experienced during the spring and summer of 2011 across Oklahoma could have
impacted participant responses.

5. Use of partially complete surveys in statistical analyses caotriodiuce bias and an
improper understanding of the results.

6. A few of the Chi-square analyses, though statistically signifited small sample sizes

within some of the cells. All analyses presented in this paper contéiriesufdata to be



considered valid. However, the small sample size should be takendotmaavhen
interpreting the results.

Definition of Terms

1. Oklahoma Home and Community Education (OHCE): An organization through the
Oklahoma Cooperative Extension Service which is devoted to developing lepders
while encouraging and supporting the best interest of the family, home, and céynmuni
through continuing education (Oklahoma Home and Community Education, Inc).

2. United States Department of Agriculture (USDA): An organizationby the federal
government which oversees a number of programs and agencies concerning food,
agriculture, natural resources, and related areas using the higHegtsgience, public
policy and well-organized management (United States Department of Agréjul

3. Centers for Disease Control and Prevention (CDC): An organization itteuhito
providing an increased health and quality of life to all individualautdfingorograms that
aid in prevention and control of diseases, injuries, or disabi(fieaters for Disease
Control and Prevention, October 2011).

4. National Center for Home Food Preservation (NCHFP): Establisinedgh the
Cooperative State Research, Education, and Extension Service, USDAntbtatissues
concerning food safety for those who teach and practice home food preservation. The
Center provides sources for up to date research-based recommendations twodome
preservation methods (National Center for Home Food Preservation, About us)

5. Oklahoma Cooperative Extension Service (OCES): Run through Oklahoma State
University, OCES focuses on creating research-based programs thdbwoprove
concerns of the local environment while developing leadership and thg @bgroperly

manage resources through programs that focus on agriculture, the environalént, he



nutrition, family and community development and additional related t¢pklahoma
State University, Division of Natural Sciences and Natural Resqurces

Case: Occurrence of one individual with foodborne illness @effivr Disease Control
and Prevention, February 2011).

Outbreak: Occurrence of two or more individuals with the same fooddbressiafter a
group of individuals consumes the same contaminated food product. (CeniRisetme

Control and Prevention, January 2005)



CHAPTER Il

LITERATURE REVIEW

Origins of Food Preservation

Food preservation has been vital to human existence throughout history. &dallow
cultures to settle in one place and form communities by supplying food indfrsearcity
(Nummer, 2002). Different climates promoted varying forms of early presamaethods such
as dehydration in tropical areas and freezing meat within the icederqmrts of the world.
Other techniques used by early man and still in use today include picktirfgranentation.
During the late 1700’s and early 1800’s French confectioner, Nicolas Apisedyered that
application of heat to food sealed in glass bottles increased the fehefftlie product. In 1810,
Peter Durand of Great Brittan gathered the information on heat and ekshedtlife that
Appert had developed and applied it using a tin can instead of glass batil@sirtg Durand’s
use of the tin can, Raymond Chevalier-Appert patented the pressurérég&si which allowed
for heating foods above 212° F. At this time of innovations in the art of canmiag known
that the shelf life of canned items increased. However, the reason bekinashiunknown until
Louis Pasteur’s finding of the connection between food spoilage and mian@ongan 1864.
Since that time considerable advances have been made in the realm of fendpoesto ensure

a greater quantity and quality of the food supply.



History of Home Food Preservation in the U.S.

Throughout the last century participation in food preservation among homemakers ha
fluctuated. Times of war, economic hardship, advances in research and recztions
contributed to the varying messages sent to consumers regarding home feodhpioes
(Nickols, Andress, Peek, Nickols-Richardson, 2010). Periods of food gcasaitell as a
decreased quality and safety of food motivated people to consider pregkeirayvn food
products. The first half of J0century brought with it two World Wars and the Great Depression
which increased concerns of food security and promoted food conservatioriesraiegording
to a report from the United States Department of Agriculturdd@)Sseven out of ten
households were preserving fruits and vegetables in 1944 (Bureau of Agackconomics,
1945).

During the latter half of the 30century the prevalence of kitchen appliances, specifically
freezers and microwaves, increased in the common household (Nickols, 201®sdAgams
became standard within households, greater attention was placed on thendenetidp
convenience foods for home consumption. Continued advances in technology coincided with a
gradually changing role for women in the household. More women were enteringritierce
leading to fewer women claiming the title of “stay at home mom” (Arsde¢sl., 2011). A
review of labor force statistics from 1950 to 1998 revealed a 25% inéretienumber of
women aged 16 and older in the workforce (Fullerton, 1999). One might speculaitesleat
technological advances and increased occurrence of women in the weddaid have
contributed to a decrease in activity of home food preservation. Howleseentury ended with
a surge of interest in farmer’s markets, home gardening, and health assl Wimeh correlated
with a sustained participation in home food preservation (Andress et al., 2@#iitjodal
contributions to the maintenance of home food preservation in the Unitesl &ie8e) developed
out of fears of “Y2K”. This event occurred with the coming of the year 200e@3e
hypothesized computers and other forms of machines, including health and inforrystéomss
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would crash with the turn of the century. The media began informing consunperssifle water
and food deficiencies. As a result, greater emphasis was placed on foaty s@&cupreservation

during the last years of the"26entury.

Development of Current Canning and Freezing Recommendations

Early recommendations and instructions on how to preserve food came from many
different sources including newspaper bureaus, magazines, agricelignasion services and
companies that supplied products for home canning (Tanner, 1935). In 1909 the USDA published
its first, of many, set of instructions on home canning (Breazeale, 1909)tlhai@ly many of
the recommendations being distributed were not based on sound research. Theugi nese
being conducted, many findings concerning safe methods were yet to be discodetteasa
that had been were not being utilized in many of the recommendations.

Current instructions on how to safely preserve food at home are based desdafca
research. Studies on heat penetration, utilized in safe canning methods recoinoeaygevere
developed in the 1920’s (Nickols et al., 2010). These ground breaking studietedhdiscovery
of many microorganisms and spore formers, sudb @sridium botulinum, whose spores can
resist heat up to 240°F. This temperature is considerably higher than heystat-spore
forming bacteria, which are destroyed during normal cooking procedures. Mignigms vary
greatly in their requirements for growth, and knowledge of how to progesiyoy them with
heat is vital to preservation of safe food. Home canning researcliulNeameed ahead between
1944 and 1946. Most of today’s recommendations for the canning of meat, poultry aathlesget
stemmed from studies conducted within those years. Research on frozearnf@oded during
that time with the development of new technologies such as the home frefezea. ilkview of
new research and past literature on home canning recommendations, the UsISAdrék first
publication of thaComplete Guide to Home Canning in 1988 (USDA, 1988). The review resulted
in some old recommendations being tossed out while others were modifieahriipiéed list of
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recommendations on different food products made it easier for the home twahaee access to
proper canning instructions. The guide was revised in 1994 and again in 2009 (USDA, 2009).
Those revisions updated canning procedures and added new processes doahtibtil

products.

Home Canning and Freezing in the U.S. Today

In 1999 the USDA National Center for Home Food Preservation (NCHFP), |addtes
University of Georgia, was formed with goals to update current homéngaaumd freezing
recommendations as well as research canning methods on newly circotatingts (Andress et
al., 2011). Their objectives were expanded to include applied researchhtieeiopment of an
undergraduate course in home food preservation, a web site, and online eduatdraisn
Utilization of the internet by the NCHFP to distribute researchedlbasagerials on home food
preservation allowed interested individuals easier access fofthiwation. Not only did it make
materials more readily accessible but it gave consumers ded@lrce to current preservation
information.

Use of the internet in America today is widespread. In 2004 a telephoiey stas
conducted as a part of the Pew Internet and American Life Project (m¥rtBafetermine factors
surrounding usage of the internet among adults (Fox, 2004). They repatt&@% of adults
ages 50-58 had access to the internet. This number decreased with age t@a@2¥ afjed 65
and older using the internet. In general, there was an increased utdagetdrnet among adults
who were younger, had a higher level of education and a greater housebahe i(Fox, 2004;
Carpenter, Buday, 2007; Keenan, 2009; Hogeboom, McDermot, Perrin, Osman, 2010). The
primary location of internet use was in the home however adults undetetiog &g were
significantly more likely to use the internet at work compared to thoselweage of 65
(Keenan, 2009). Though older adults were among those who use the internet tHeeleagtre
the fastest growing population of internet users (Fox, 2004).
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The NCHFP conducted two national telephone surveys one in 2000-2001 and again in
2005 to gain information on the prevalence of home food preservation among theahmeri
population (Andress, D'Sa, Harrison, Kerr, Harrison, Nummer, 2002a; Andress, Bé&ison,
Kerr, Harrison, Nummer, 2002b; D’'Sa, Andress, Harrison, Harrison, 2007). Reslid&téd that
roughly 22% of individuals who completed the full survey in 2005 canned food in 2004 (D’Sa e
al., 2007). This number is slightly down from that seen in the previous sunéy.(Biough
22%-27% of individuals canning food at home may not have seemed like mamgepthe mass
media and canning supply companies took note of the increased interest ifobdme
preservation through news articles and designation of a Nationak-Eanaiard-Day to promote
participation in home canning (Jarden Home Brands, 2011). Jarden Home BrandsyfrBalker
and Kerr canning supplies, and Canning Across America (CAA), a group of cookspvedos] |
and gardeners committed to the advancement of safe home food presenditomanunity
building, worked to together to declare August National Can-It -Forward Day (Jarden Home
Brands, 2011; CAA, 2011). August 13, 2011, was the first annual National-CansgiigieDay.
Promotional activities included instructional videos on how to can food, cookingsjde@nd
information on how to host a home canning party. The apparent increased imésresipported
by a 28% rise in sales of all canning products at Jarden, as stated by Lavirentbe Fresh
Preserving community manager at Jarden Home Brands, in an interviethe/Eood Channel
(Bailey, 2010). Quart-size jars had a 40% increase in sales. When askectabons why
people were participating in home canning, Devine noted food safety and tasteaay
contributors. With the rise in interest and participation, use of propeimgamethods becomes a
primary concern. When asked about tips for first time canners, Devissestréhe importance of
using a tested recipe. She advised use of the USDA and Ball Blue Book of iRge®arreliable,
tested recipe sources.

Though strongly recommended, use of research based recipes and instwergonet
practiced by a large portion of home preservers. Respondents of the NOMEys seported a
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range of sources for their canning instructions (Andress et al., 2002a;dDal., 2007). The
primary source was from family or friends (51% in 2005 and 49% in 2001). AddiSonsates
included generic cookbooks and canning supplies manufacturers. Among those who reported
canning in the 2005 survey, 31% made changes to the given instructions. Specifiort®ndi
must be present to inhibit growth of microorganisms and changing the neeipg way can alter
these conditions to allow for bacterial growth. Additionally, a high peace of canners reported
using the unsafe method of open kettle processing to can their fruits and s8¢ and
vegetables (35%). The alteration of canning instructions and usetbbds which were
insufficient to properly process foods, place individuals participatitigose practices at an
increased risk for foodborne illness and spoilage leading to food loss.

Information concerning the storage, spoilage and consumption of home canned products
was also collected during the national telephone survey in 2005 (D’Sa et a)., D@ ajority
of respondents consumed food within 12 months but 36% reported storing food for greater tha
one year. At time of consumption, 11.5% of individuals who participated in homegaate
their food without prior heating and 24% only heated food until warm. Thirty peote
respondents brought food to a boil while 21% boiled the food product for 10 minutes before
serving. Most home canners were able to identify common signs of spoithgding a bulging
lid, mold, off-odor, off-color, leakage or spurting liquid when container is opermgleter, only
45% of individuals believed that spoilage could occur in home canned foods with@usobv

signs of such.

Problems and Risks Associated with Home Canning and Freezing

Food spoilage can occur through contamination by a variety of microorganisms.
Pathogens can enter into food products at different stages during canningeaidfrif home
canned foods are not processed correctly foodborne illness can occur when isectosumed.
Even if illness is not a consequence, any resulting spoilage wouldireesl$ of food and lost

11



resources. Spoiled foods are often discovered through off color or odor,dtemesiof gas in the
container, and/or leakage (D’Sa et al., 2007). However, it is possiblarfoed food to spoil
without any visual or other sensory signs of such. Intake of spoiled or patlmdaming foods
could lead to illness or in the worst case, death.

Molds and yeasts are two types of microorganisms that can grow and causedpoill
if the product is not properly preserved (Andress, Harrison, Reynoldsamélli2006). Molds
can withstand low and high acid environments as well as drier ones in comparfsmteria and
the majority of yeasts. This microorganism appears as a fuzzy growth osufidackes visible by
the naked eye. Yeasts contribute to food spoilage through the processenitétion. Like mold,
yeasts can also grow in low or high acid environments. Certain preservato@sses utilize the
ability of yeast to ferment food, as in when making pickles or sauerkraweVér, fermentation
is not always desirable and can produce an off taste in foods.

Flat-sour is an additional form of spoilage that occurs in canned (baddry, Schwab,
Lancette, 2001). It is caused by spore forming bacteria most often as afrasdiioprocessing
in low acid foods. Flat-sour spoilage leads to a decrease in pH, souring andradtasif odor
of the product. The organisms produce little to no gas so the product contaiairsréat in
appearance as it shoufdostridium nigrificans, commonly referred to as a “sulfide stinker”, is
another spore forming bacteria that can cause spoilage in home préseraeeidt foods. This
spoilage is noted by the rotten egg odor and darkened appearance of the canneuhfddeeit
off smell and color occur as a result of hydrogen sulfide production anubgscguent reaction
with components of the food product.

Spoilage of foods through contamination of molds, yeasts, flat-sours, and stilfldes
can cause minor sickness and loss of resources and therefore is of ingpatiandiscussing
the safety of home preserved foods. However, foodborne botulism poisoning caused from the
neurotoxin of spore formin@Glostridium botulinumis the primary concern when discussing food
safety in home canned food items (Sobel, Tucker, Sulka, McLaughlin, Maskiid).
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Improperly processed home canned foods account for the majority of foodborngnbotuli
outbreaks in the United States each year (U.S. Food and Drug Administration, T2@0@gnters
for Disease Control and Prevention (CDC) (1998) has record of 289 foodbornserhotuli
outbreaks, accounting for 65.1% of the total outbreaks, which were tradetblzabome
preserved food product between 1950 and 1996. In 2009, 11 cases and 3 outbreaks, accounting
for 8 of the 11 cases, of foodborne botulism were reported (CDC, 2009). All ofotmseed

after consumption of a contaminated home canned food item based on epidemiddiegicesv
(CDC, 2009). One of the 11 cases resulted in death. In 2008, 8 of the 18 cases of foodborne
botulism were traced back to contaminated home canned food products armhagdéath was
reported (CDC, 2008). Death occurs following respiratory failure as i oésnuscle paralysis
caused by the toxin released from spores (U.S. Food and Drug Administration, 2009).
Throughout the last 50 years the case-fatality ratio has decreasedd@isly from 60% (1899-
1949) to 15.5% (1950-1996) (CDC, 1998). Contributing factors to the reduction include
improved respiratory intensive care units and an earlier admirosti@tihe antitoxin.

Clostridium botulinumis commonly found throughout nature but requires certain
environmental conditions to grow and proliferate (Sobel et al., 2004). Thés#eirmn anaerobic
atmosphere, limited salt and a low amount of acid. Factors that will iigindvitth of the bacteria
include refrigeration at temperatures below 39° F, application of heatieg than 240°F,
increased water activity, or acidity at a pH less than 4.5. Toxins @ddumn spores are
destroyed by heating the food product to 185° F for a minimum of 5 minutes. Hawievasst
to prevent initial spore formation from the bacteria. In order to achiéyddtv acid food
products (pH greater than 4.5) must be heated to 240°F under 15-20flipiiassure for a
minimum of 20 minutes and possibly longer depending on the food being canned.

Symptom onset resulting from botulism poisoning most often occurs withim 3@
hours after consumption of the toxic food product (U.S. Food and Drug Administration, 2009).
Early signs and symptoms of foodborne botulism include exhaustion, weaknesstigad ve
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followed by double vision and a continued difficulty to speak or swallow. Other eymsgthat
may be experienced are weakness of multiple muscles, abdominal distantaonstipation. If
treatment is not received within a short period of time the neurotoxies#flascid paralysis
through blockage of motor nerve terminals. Paralysis moves downwardidodiiend once
chest muscles are completely involved respiration is inhibited arial idsalts due to lack of
oxygen.

In Oklahoma, the last case of foodborne botulism intoxication reported ocauz@@ds
(Oklahoma State Department of Health). A 14 year old female was edrdtthe hospital
following systems of nausea, vomiting, and difficulty speaking. Symptomacedtin severity
to include irregular deep tendon reflexes, constipation, and paralysiegtending fashion. Due
to the set of symptoms and knowledge that the child recently consumed a home eaiswd v
stew, foodborne botulism was detected as the probable cause of ilinegxiAwas delivered
by air from the CDC and given to the patigdiiostridium botulinum toxin type A was found by
CDC'’s National Botulism Surveillance and Reference Laboratory in a ssaomple obtained
from the child. Following more than two months of mechanical ventilation, thenpatas
released but continued with rehabilitation for multiple months as i oé$he paralysis.
Knowledge of the severity of symptoms caused by foodborne botulism only heitifgereed
for use of safe preservation methods.

Additional Causes of Food Spoilage

When preserving food at home, whether by canning or freezing, a commontgaadtis
only put up a safe product but one with the highest quality possible. Contamaradiepoilage
of food by various microorganisms including molds, yeasts, and bacteria has Intiemecebut
there are additional factors which can contribute to food spoilage. Rial@gpntamination by
rodents and/or insects can occur if food is not properly preservedoaed @0nited Nations
Conference on Trade and Development, 2007, p.12). Ongoing enzymatic reactamnstiaee
cause of spoilage that will lead to breakdown of the food product. Enzymes, witdtarally
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present in foods, must be deactivated during the preservation method tat fueher
breakdown. Chemical reactions contributing to oxidation and color changes aothesain
diminish the quality of the preserved item and make it unpalatable. Fiplajlgical damage to
foods prior to or after it has been processed may also lead to spoilagel (Nations Conference
on Trade and Development, 2007, p.13). For example, if there is an open punctufeuindhe
vegetable, prior to preservation, it increases the risk of miganisms entering in and
contaminating the food product. Proper preservation techniques in canning aimfdsminish

the risk of contamination and improve food quality.

Preservation Methods: Canning

Individuals can their own food at home for a number of reasons including matitio
benefits, decreased future food cost, decreased waste of home produced foqu@aretiitaste
and quality of home canned items (USDA, 2009). Additional concerns over thecfafe
commercially produced foods and a wariness of the many additives in gpwdesds also
motivated people to participate in canning their own food (Andress et al., 2@HhinG works
to preserve food by decreasing the growth of microorganisms through heatipgadssence of
oxygen, and destruction of food enzymes (USDA, 2009). Foods have differing levels afidcid
moisture and thus must be prepared and processed using specified methode waéstyuwf the
product. Low acid foods are those with a pH value greater than 4.6 whereamdsidre
classified as having a pH below 4.6. Low acid foods including vegetables, exeappickied,
red meats, poultry and seafood must be processed in a pressure cannendadjoraddition of
an acid to decrease pH below 4.6. Acid foods including fruits, tomatoes and toothiotgy
pickles, sauerkraut, jams, jellies and marmalade can be canoedthrse of a boiling water
bath. Among the acid foods, only fruits, tomatoes and tomato products can be prodegsad us

pressure canner without a major loss of quality.
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Pressure canning is utilized for low acid foods. Modern home presmumners have
thinner metal walls and are lighter compared to earlier equiptd&RA, 2009). Pressure is
recommended for destruction of microorganisms in low acid foods not because refste g
applied but because of the higher internal temperature reachedahasidt of the increased
pressure. Pressure between 10 to 15 pounds per square inch as measured Bsbauidje (
create internal temperatures of 240° F to 250°F. This temperaturédgestito kill harmful
organisms such &S botulinum spores. A pressure gauge determines the amount of pressure
inside the canner. There are two types of gauges, dial and weighted.Uges gadicate the
internal pressure through use of a needle pointer. Dial gauges respiieghecks for
calibration to ensure their accuracy. A gauge that is not properly ¢atiizauld produce unsafe
food from under-processing. Weighted gauges maintain the pressure by atdaigteocking
or jiggling of the gauge and do not require annual checks. This type of gaugastmtaghts ”
used to adjust the amount of pressure applied. The weights are in 5 pound irceedghts are
less flexible than dial gauges which can be adjusted in one pound increkherglexibility is
particularly important with small changes in altitude when only minor adgrgs in pressure are
needed. Altitude and proper exhaustion or venting of the canner prior to beingipesksare two
factors that can affect the internal temperature of the presanner. It is vital to check altitude
requirements and to properly exhaust the pressure canner to ensuiegtieta internal
temperature is reached. Processing times at the prescribedrpresmy depending on type of
food, method of packing, and size of jars.

Boiling-water canning is safe for a variety of food products as lorgegsare not low
acid in their final stage of preparation (USDA, 2009). The temperaiuthis type of canner can
reach no higher than the boiling point of water, 24,24t sea level. Boiling-water canners are
most often large aluminum or porcelain-covered steel pots. However,argesilots will work
as long as the water is a minimum of one inch above jars during pragesgi additional space
allowed for the boiling activity of the water. A metal rack positionedhéntiottom of the canner
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is necessary to raise jars away from direct heat and allow giatelation underneath them.
Additionally a fitted lid is needed to cover jars while processing. Carmmerfdled with water to
a point so that once filled jars are placed inside there will be onetmties of water above
jars. The water is heated to 2BQrior to placing in raw packed filled jars or ¥Bdor hot
packed jars and must come to a rolling boil after the jars are ihis@ntee at a boil the
prescribed processing time begins. It is important to keep sufficient alaiee the jars and to
keep the water boiling to ensure safely canned food. Post processing andl feonovhe
canner, jars should sit undisturbed for 12 to 24 hours to cool. Once a jarcmdirmed the
screw band should be removed and the jars gently washed. After thishey st@red in a cool,
clean, dark and dry place at temperatures no greater than 95° F. Putting a labt andluajar
is recommended. For optimal quality and nutrition food should be consumed within one yea
However, the food inside the jar will remain safe to eat unless #éhéesdwoken. Each jar should
be examined for signs of spoilage before the jar is opened and the ézteris

It is worth noting canning methods that are not recommended but which are used by
home canners. Such methods include open kettle canning, steam canning, use abnahvent
ovens, microwave ovens, dishwashers, canning powders, and small amounts ofSdgal. (U
2009). These methods are not sufficient to eliminate the risk of coratom and spoilage. Open
kettle canning is the practice of cooking the food product for a period oftichéhen placing the
food in jars and sealing it (Andress et al., 2006). Since there is no additionasongece
microorganisms may not be killed. Steam canning has not been adequatehhessaacc
therefore is not currently recommended. The steam does not heat f@rsamte manner as a
boiling water bath and so the same processing times cannot be used. Use ofpmamdérg or
the addition of small amounts of acid to low acid foods does not acidify the ashorgh to
make them safe to can in a boiling-water canner. Dishwashers can be dlesohjars and hold
them in a hot environment until they are filled, but the heat gendratedishwasher is not
sufficient to safely process canned food.
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Preservation Methods: Freezing

Freezing is a simple, comparatively quick, and convenient method fonpngsi®od.
Freezing food does not kill present pathogens but does inhibit their growtksagtaof the
extremely low temperatures (Andress, et al., 2006). Also slowed in the caldnenent are
chemical reactions, such as those caused by enzymes, which contributegescad a loss of
food quality leading to spoilage. Enzymes are proteins which are natuegbnpin fruits and
vegetables. They must be inactivated to deter continued ripening and sbitag produce. In
fruits, activated enzymes can cause browning and a loss of vitamin C. Theeliest to stop
this process is to treat fruits prepared for freezing with a chéotogpound, most often ascorbic
acid (vitamin C) or some commercial mixture of it and additional compoundseltatlye
highest quality of most vegetables when freezing, the enzymes pres¢henmectivated
through a process called blanching. Blanching is a method by which the vegatal#&posed to
boiling water or steam for a short period of time then subsequently emerged vmatet to halt
the cooking process.

There are different methods of blanching though use of boiling water is paefiera|
vegetables (Andress et al., 2006). To water blanch, obtain a blancheyeopbt, a metal basket
that can be placed inside the pot, and a lid. One gallon of water to one pound alblesgst
recommended. Prepared vegetables are placed into the basket then innteviatélr. Once
water returns to a boil the timing begins. It is important to thoroughly retxdahens and
accurate cooking times for individual vegetables because theyamlidepending on the specific
vegetable and its size. Processing times must be followed exactblddhg highest quality
product. Corn-on-the-cob, for example, has three different blanchingdepesding on the size
of the ear, and when freezing whole kernel or cream style corn the estrbarblanched prior to
removing the kernels from the cob. Steam blanching is only recommended fort éeselec
vegetables including broccoli, pumpkin, sweet potatoes, and winter squash tholigh towds
do exist for other vegetables. Steam blanching is a process by whicHeiochps of water are
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brought to a boil in a large pot then a basket with a single layer of vesgetslbdwered into the
pot so that it is at least three inches above the bottom. A lid isdpbacihe pot and the
processing time begins at this point. Blanching vegetables with sté&asroughly 1 %% times
longer than water blanching. The final method occasionally used to preparaegédr the
freezer is microwave blanching. It is not currently recommended for anjabéeedue to
uneven heating patterns and the impact of quantity of food on heating timeré&smarch has
shown that it may not inactivate all enzymes and could contribute to aecimaftayor, poor
texture, and loss of color in the vegetable. Those who participttis imethod should blanch in
small quantities and follow instructions based on their individual m@vewnodel yet use of the
microwave to blanch vegetables does not pose any benefits. No matter the medhod us
blanched vegetables must be fully submerged into cold water (60° F o) lreloediately
following removal from water or steam. This process stops the continuechgakhe
vegetable and should take around the same amount of time as recommendexttiordhl®nce
cooled, vegetables should be thoroughly drained as extra moisture when foeezderrease the
quality of the product.

As stated, recommended blanching times must be followed exactly (Aedisdss2006).
Overblanching can result in a mushy product that has a decreased flavormdloutrients. On
the other hand, underblanching stimulates enzyme activity and resailgoirse product than no
blanching at all.

Rancidity is another chemical change that can occur duringrigeard results are not
reversible. This happens when foods containing fat, such as meat, are é¢g@isddence,
removing as much air as possible is beneficial.

Changes in texture resulting in a poor quality of the food will occurgtléce crystals
are allowed to form, subsequently causing cell walls to rupture. igegeystals will form when
there is excess water in the product or if food that is frozen at too skie asra result of
overloading the freezer with unfrozen product. Fluctuations in the fte¢egmperature and
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subsequent thawing then refreezing of the food can also cause laigdsdy form from smaller
ones. Additionally, moisture loss and evaporation of ice crystals cdngspsoduct to dry out and
become tough in spots. This produces freezer burn and leaves food in an ustasable

If extensive freezing will be undertaken it is important to have aropppte freezer and
maintain care of it (Andress, et al., 2006). Maintenance includes defrdstifiggezer as needed
and removal of odors left from spoiled food. It is a good rule of thumb to clean odrfe¢z
least once a year to remove visible residues and any food products thgbhevsd. Proper
containers to package food must be used to give the highest quality producsiotéavor,
texture, color and moisture. Extensively labeling the product with tiee diescription of food
item and any other relevant information prior to freezing is recommendeafdpecific
freezing instructions for different food products is recommended to etheuhighest quality

product.

Cost of Canning, Freezing and, Storing Food at Home

Preserving food at home has many benefits. Food is readily availabgumption
and one has knowledge of where the food is from and what ingredients werednViitrethe
continued rises in food cost, some individuals have additionally statechuogisas a perceived
benefit to canning and freezing food at home (Andress et al., 2011). However ctiegubcost
savings may be overestimated. Factors such as money spent on produceopraddabr
purchase, costs for added ingredients, equipment and supplies, fuel ctsg saldes of
personal time and labor all influence the value of home preserved fondglkd?ayton, 2008).
Due to the variability that surrounds these factors, determining casb@fpfreservation can be
difficult. Cost of produce is considered whether an individual is canning orrfgeézioduce may
come from a home garden, the farmer’'s market, family, friends, thexsource; each has its

own factors to consider.
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Canning methods can vary from one household to the next and as a result thepatgual
involved will also vary (Kendall et al., 2008). Costs to consider are purchaaseredrs, special
equipment, jars and lids, water and fuel, and added ingredients such as sugaegard Vhe
start-up cost for a canner and jars may be high, but the lifespan ofea aB8-40 years and jars
may be used 10 times or more. Storage space at the correct temperatire avadable for jars
of food. If it is too hot or cold the food may spoil causing a loss of product andsadreeost
per yield of canned food item and increase the risk of foodborne illnesdtéfetlbcost
contributors are taken into account, research has demonstrated that hoing isaoften more
economical than freezing food due to the costs of maintaining frozen storage.

Freezing food has advantages that it is quick, simple, and keeps producéodksse
original “fresh” state than any other preservation method. However xpénsive to buy and
operate a freezer even though it has a lifespan of roughly 20 years |(ketdia 2008).
Additional costs are freezer maintenance and repair, electricitp¢b eand hold a constant
temperature of 0° F, packaging for food, water and fuel to prepare food fmnfread any
added ingredients. The operating cost to store 525 pounds of food for a yeardabacifot
freezer was estimated to be 40.2 cents per pound of food. Over half of thi¥c@8 cents per
pound, was contributed to electrical energy at 2.4 kilowatt hour (kwh) padgd 10 cents per
kwh. This is the energy required to maintain a freezer at 0°F. Cosidhiqe and other
ingredients should be added to this price. If a freezer is already awailabFfood is
economically obtained, then freezing food at home can be an inexpensive way teepteSast
can further be reduced in terms of the electrical energy used by a ffeefmwisimple rules of
thumb are followed. Freezers use more energy if placed in a warmer room, undergtt iteque
openings, have a minimal amount of food in them, and have poor insulation. The tygezef,fr
chest or upright, manual defrost or frost-free; also determine the amounargy esed to
maintain the proper temperature. When deciding what method of food preseteaise,
determining current available resources and those that would badreadaid in choosing an

21



appropriate method for a given household. Frozen food should be used within the redethme
storage time. Beyond that time limit quality of food deteriorates aricb€dtse food increases as

electricity must be continually purchased to maintain storage.

Comparison of the Nutritional Value of Fresh, Frozen, and Canned Foods

It is well know that fruits and vegetables are most nutritious andrflawhen picked at
the peak of ripeness. On average fruits and vegetables are over S%anddnce harvested
they undergo respiration at a high speed (Rickman, Barrett, Bruhn, 2007a). Subgefjuistl
and vegetables begin to lose moisture, deteriorate, and have inciskgédmicrobial spoilage.
Refrigeration of fresh products is one way to decrease the raspafation. As has been
discussed, canning and freezing serve as additional methods to preserverfoodsifmption at
a later date. In most areas across the country, including Oklahoma, the gseasog is not year
round and even during the season not all fruits and vegetables can be grownadyiego v
climates. Hence it is not always convenient or even possible to hatighaduce. Fresh fruits
and vegetables can be thought by consumers to have the highest nutritiomaived they are
not processed. However, research has shown that this may not be the Bafeatians. In a
review of literature, Rickman and colleagues compared the nutritiahad ef fresh, frozen, and
canned fruits and vegetables. They looked at differing storage times anglanessas well as
the impact of cooking on nutrients. The review, divided into two parts, édous water soluble
vitamins C and B and phenolic compounds in part 1, then vitamin A and carotenoits) Hta
minerals, and fiber in part 2 (Rickman et al., 2007a; Rickman, Bruhn, Barrett)200
Determining the nutritional value is highly complex and variable considgrisigependent on
the specific cultivar, place of production, stage at harvest, season, aeslsprganethods.

The initial exposure to high heat in the canning process results in@ logsients,
namely those that are water soluble and heat sensitive, yet withrfatorage there is not a
substantial loss of nutrients (Rickman et al., 2007a). Freezing producesgsdteainitial loss of
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nutrients due to the short blanching time yet more are diminished duringestsra result of
oxidation. Fresh fruits and vegetables are most often higher in nutriketsharvested yet with
storage they undergo a high rate of deterioration compared to the cannedrocduzierpart.
Therefore, fresh fruits and vegetables are best eaten in a slarttaohtime to receive the
highest amount of nutritional benefits. If a large quantity of producesitable that cannot be
consumed quickly, properly preserving it through canning or freezing followingsitiguimay
deter further nutrient loss and yield a higher quality product. Rickman and co8¢200&b)
indicated that some nutrients including vitamin A and carotenoids, vitamimErats, and fiber
have minimal differences in similar fresh and processed products. Howeeliffering
methodology and report of results did complicate the extrapolation of datraldiand fiber
most notably remain stable throughout processing and storage if not peeledcahsideration
of the many factors that affect nutrient content, a wide variety of ptethcluding fresh, frozen,

and canned are recommended to meet the daily requirements of fruits aadblesge

Oklahoma Cooperative Extension Service

The prevalence of home canning and freezing in Oklahoma is unknown. However,
residents of Oklahoma who do or want to preserve food at home have accessdty @vhome
canning and freezing resources through the Oklahoma Cooperative Extensioa &@BES).
Some of the services provided include in-service training of County EdsigatFamily and
Consumer Science and 4H on best practices for home canning and freezing.dtactrshaew
materials are prepared to stay up to date with current research. Camhingezing workshops
are hosted throughout the state to educate the public on proper home poespreagdures.
The Oklahoma Gardening program on OETA (the public television netwaalgdsutilized to
give tips and recommendations on preserving food at home. Most of thesesare traditional

methods of educating and distributing home food preservation guidelines. With gasingr
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advances in technology, additional methods to distribute accurate irfonmey be necessary

to best meet the needs of Oklahoma residents.
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CHAPTER Il

METHODS

Description of Participants

This study utilized a convenience sample of participants who attend2d1heOHCE
state meeting in July in Oklahoma City. All individuals who attentlecconference had an equal

opportunity to participate in the study.

Description of Data Collection

Participants were recruited during registration and throughoutrie day conference. A
table was set up near the registration center that includgshtticipant information sheet
(Appendix C), survey handout (Appendix D), poster (Appendix E), and reseavely sur
(Appendix F). All documents and handouts given to participants were approvesl Oklahoma
State University Institutional Review Board. A copy of the appdoand signed form is provided
in Appendix A. Potential participants were greeted as theyegddhs table and information
concerning the project (the recruitment script, Appendix B) waepted to them. Each person
was asked to read the participant information sheet and make amléziparticipate, and then

complete the research survey. No OHCE member was denied theuoipdd take the survey.
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Participants were allowed to take the survey with them whileeaconference to give
ample time for completion, but were requested to return their completaxy suior to leaving
the conference. Individuals were instructed to return completedysuty a designated location.
Reminders to complete and return the survey were given at variossttirnaghout the course
of the three day conference. A location was provided to return comhgiateeys until the end of
the conference. All participants who picked up a research stegeived a handout (Appendix
D) which provided information on the recommended method for freezing cetimeezob, whole
kernel corn, and cream style corn. This complimentary handout was developedibg Morath

and is based on USDA recommended methods for freezing fresh corn.

Description of Research Survey

The instrument was developed by Jessica Morath and Barbara Brown. gk pditie
guestions were based on a national telephone survey conducted by the NCHFP in 8a@% (D’
al., 2007). This national survey sought to determine consumer home food presegskatiices
and knowledge among Americans. Utilization of the NCHFP survey providedhstiaed,

research tested questions.

The research survey was divided into three sections. The fiesd gslestions regarding
home canning practices in the last 12 months, July 2010 to July 2011. Topics inchadddods
were canned, how much was canned and canning methods used. The second sectied contai
guestions concerning freezing practices in the previous 12 months incittdictgfoods were
frozen, amounts frozen and methods used. The final section asked demoguagtioms
including age, gender, employment status outside the home, education level, hoisehold s

race/ethnicity and income. Questions in this section sought to detgramtic@pants’ interest in
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receiving additional information on home food preservation and how they would forefetain

that information.

Statistical Analysis

The nature of this study did not seek to identify cause and effect. diregrééscriptive
statistics were utilized to seek patterns in the data. Responsasit survey question were coded
and entered into a Microsoft Excel worksheet. Relative frequency takele formulated for each
survey guestion using the coded data. Chi-square, test of independdistiesstgere utilized to
determine if significant relationships existed among variabigsmthe survey data compared to

that which is expected in the larger population.

Differences in response frequency distributions (participants negainey canned food
in the previous 12 months, participants reporting they froze food in thiepsel2 months,
reasons reported for canning food at home, and sources reported for home cestiniatoins)
by (age, education, employment status, and income) were conducted using Chasglyars.
Differences in response frequency distributions (reasons reportechfongar freezing food at
home, and reported sources of food for canning or freezing at home) by income were als

conducted using Chi-square analysis.

Responses to the demographic questions regarding age, employment statofs, leve
education, and total household income were collapsed into two or more ca@gorigiestion
due to cell size for Chi-square analysis. There were two ageodetel8 — 60 and greater than
60). There were two employment status categories (employed (paftton&)land not
employed). There were three level of education categories (high schdabtg or less, some

college or a two year college degree, and four year college degree gragzhstte/professional
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school). Finally, there were three income categories (less than $3%00@0)®&- $79,999, and

greater than $80,000).

Frequencies and Chi-square analyses were conducted using PC SAS for $¥indow

Version 9.1 (SAS Institute, Cary, NC). Significance level wasispt< 0.05.
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CHAPTER IV

RESULTS

Of the 220 research surveys handed out to participants, 119 were returngdl{sd%
surveys were removed due to inadequate completion leaving 117 used for anatgsisSoRwas
based on an apparent attempt by the participant to complete the survepaMiogpants fully
completed the research survey. Criteria for inclusion in analyses awinimum of 80% of the
50 survey questions complete.

The number who responded to individual questions varied because participants wer
instructed to skip sections where they had no experience within the prégiousnths. For
example, if the participant had done no home canning at home in the past yeagrthey
instructed to skip to the next section on freezing food at home.

Only Chi-square analyses in which significance was found were repoitieg iesults.

Participant Demographics

Of those who responded to the corresponding question on the research survey,
participants were primarily female (99%), over the age of 60 (62%), dreinpoyed (59%)
(Table 1). The majority had at least attended some level of higher iedu@&it%) and classified

their race as white non-Hispanic (87%). Nearly half of the respon@&f¥s) listed the middle
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range ($40,000 - $79,999) for total household income while a third (31%) éethmtower

income range (less than $39,000). Most participants had two people living indhsehold

(56%). However, 29% had 3 or more individuals in their household and 21% had wwe or t

people under the age of 18 living with them.

Table 1 Demographic characteristics of home canning and freezing surveypeantii

Demographic variable

n (%)

Gender (n=115)

Female 114 (99%)

Prefer not to answer 1 (1%)
Age (n=115)

18-60 44 (38%)

>60 71 (62%)
Employment Status (n=114)

Employed, part or full time 47 (41%)

Not employed 67 (59%)
Level of education (n=114)

High school graduate or less 21 (19%)

Some college or a 2 year college degree 39 (34%)

4 year college degree and/or post-graduate/professional school 54 (47%)
Race (n=106)

White non-Hispanic 92 (87%)

Native American or Alaskan native 12 (11%)

Other 2 (2%)
Household income in 2009 (n=87)

<$39,999 27 (31%)

$40,000-$79,999 41 (47%)

>$80,000 19 (22%)
Number of people living in household (n=114)

1 person 17 (15%)

2 people 64 (56%)

3 people 16 (14%)

4 or more people 17 (15%)
Number of people under age 18 living in household (n=113)

0 people 89 (79%)

1 person 16 (14%)

2 people 8 (7%)
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Reason for Participation and Sources of Food for Canning and Freezing Fyelbaénc

The main reasons listed for participation in home canning and/or freezinguadity
(62%), cost savings (56%), nutrition (35%), and other (enjoyment, did not waaste available

produce, convenience) (31%) (Table 2).

Table 2 Reasons reported for canning and freezing food at home

What factors contributed to your participation in home food canning or freezin@o)

in the last 12 months? (Check all that apply) (n=115)
Quality 71 (62%)
Cost savings 64 (56%)
Nutrition 40 (35%)
Other 36 (31%)
Food safety 23 (20%)

The home garden was the primary source for fruits and vegetablefppats canned or
froze (64%) (Table 3). In addition to the home garden, 44% received produce froandee gf

a friend or relative, 40% from the farmer’'s market, and 39% from amyretae.

Table 3 Source of fruits and vegetables used for canning or freezing at home

Where did you get the fruits and vegetables you canned or froze at home jmtkfi)

last 12 months? (Check all that apply) (n=111)
Home garden 71 (64%)
Garden of friend or relative 49 (44%)
Farmer’s market 44 (40%)
Grocery store 43 (39%)
Harvested from the wild 21 (19%)
Pick-your-own at a farm 8 (7%)
Other 2 (2%)

Reason for Participation and Sources of Food for Canning and Freezing GleiAgab/sis

Seventy-two percent of the respondents and/or their families gresed, hunted, or
fished for their own food in the 12 months prior to survey completion. Thera sigsificant

difference in whether or not participants reported the faméygraised, hunted, or fished for
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their food by income (Table 4). Participants in the middle ($40,000-$79,999hoh$80,000)
income categories were more likely to report they grew, raised, huntistiex for food.
Additionally, there was a significant difference in cost savingsgog factor that contributed to
home canning or freezing by income (Table 5). Participants in the lower (<@3a/gd middle
($40,000 - $79,999) income categories were more likely to report cost saviag®atributing

factor.

Table 4 Frequency of participants growing, raising, hunting or fishing for food by income

Survey Question Income Chi-Square
Did your family

grow, raise, hunt or

fish for any of your

own food in the last p
12 months? <$39,000 $40,000-$79,999 >$80,000 x2  value
n (%) n (%) n (%) 10.26 0.006*
Yes 15 23 33 50 18 27
No 12 57 8 38 1 5

* p-value < 0.05 was considered significant

Table 5 Frequency of cost contributing to participation in home canning or freezingdaopénc

Survey Question Income Chi-Square
What factors

contributed to your

participation in home

canning or freezing in p
the last 12 months? <$39,000 $40,000-$79,999 >$80,000 X2 value
n (%) n (%) n (%) 8.42 0.015*
Cost savings 21 43 21 43 7 14
Cost savings not a
reason 6 16 20 53 12 31

* p-value < 0.05 was considered significant

Canning Frequency Data

Overall, 77% of participants reported canning food at home from July 2010 t2QLRy

Those that did not participate in home canning were directed to skip to theentah of the
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survey which posed questions on home freezing practices. The most common reasamirfigr ¢

food at home was preferred quality and/or flavor (75%) (Table 6). Additteaabns included

other (gifts, county fair, enjoy it, use of garden produce) (37%), saving mda#),(health

reasons (12%), and like to create recipes (18%).

Table 6 Reasons for participation in canning among individuals who canned food at home

Why did you or your family can food at home? (Check all that apply) (n=89) n (%)
Prefer home canned quality and/or flavor 67 (75%)
Other 33 (37%)
Save money 29 (33%)
Like to create recipes 16 (18%)
Health reasons 11 (12%)

Eighty-three percent of home canners used the Ball Blue Book for cannirgserying

instructions making it the primary source utilized (Table 7). Statmioersity extension service

publications (47%) family members or friends (30%), and USDA publicatioi$)(®/ére other

commonly used resources.

Table 7 Source of canning instructions used in preserving among home canners

Where did you get the home-canning instructions you used in canning or n (%)

preserving in the last 12 months? (Check all that apply) (n=90)
Ball Blue Book 75 (83%)
State or University Extension services 42 (47%)
Family members or friends 27 (30%)
USDA publications 24 (27%)
Directions from manufacturer of pressure cooker/canner 14 (16%)
Directions from manufacturers of jars/lids 13 (14%)
Other 12 (13%)
National Center for Home Food Preservation website 9 (10%)
General cookbook 6 (7%)
Magazines or newspapers 4 (4%)
Other internet sites 3 (3%)
Television 0 (0%)
Don't know 0 (0%)
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Twenty-seven percent of participants modified some or all of theilirggimstructions.

Two survey questions asked about the type of food canned. Frequency results wer

similar for both questions. The most commonly canned food items were jdias,gab/or

preserves at 74% of home canners (Table 8). This was followed by 63%gtmatoes or

tomato products, 56% pickles, and 51% to 50% canning fruits and vegetabledtjvelspe

Table 8 Food items canned in the last 12 months

\(Nhich) of the following did you can in the last 12 months? (Check all that appltg{)(%)

n=90
Jams, jellies, or preserves 67 (74%)
Tomatoes or tomato products 57 (63%)
Pickles 50 (56%)
Fruit 46 (51%)
Vegetables 45 (50%)
Other 9 (10%)
Meat 1 (1%)

The majority, 83%, of individuals did not use artificial sweetenerseim ttome canned

food products. Those that did primarily placed them in jams, jellies, cgrpess(Table 9).

Table 9 Use of artificial sweeteners in food canned at home

Did you use artificial sweeteners in any of the following home canned foods?n (%)

(Check all that apply) (n=89)
No, did not use artificial sweeteners 74 (83%)
Jams, jellies, or preserves 11 (12%)
Fruits 5 (6%)
Pickles 4 (5%)
Salsas 2 (2%)
Other 2 (2%)
Don't know 0 (0%)

Nine percent of participants indicated they had not canned fruits or tamatbe

previous 12 months. Of those who did 95% used a boiling-water bath, 21% a prassere and

18% open kettle processing (Table 10). Twenty-two percent rdsgddhat they had not canned
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vegetables in the previous 12 months when asked about methods used to ednege@aftthose

who had, 57% used a pressure canner, 49% a boiling-water bath, and 7% open kesitegroc

(Table 11).

Table 10 Methods used by participants who canned fruits and/or tomatoes ighanevious 12

months

Which of the following methods did you use to can fruits and/or tomatoes in tne(%)

last 12 months? (Check all that apply) (n=82)
Boiling-water bath 78 (95%)
Pressure canner 17 (21%)
Open kettle 15 (18%)
Pressure saucepan or cooker 3 (4%)
Other 3 (4%)
Oven 1 (1%)
Steam Canner 0 (0%)

Table 11 Methods used by participants who canned vegetables within the previous 12 months

Which of the following methods did you use to can vegetables in the last 12

months? (Check all that apply) (n=69) n (%)
Pressure canner 39 (57%)
Boiling-water bath 34 (49%)
Open kettle 5 (7%)
Pressure saucepan or cooker 3 (4%)
Other 2 (3%)
Oven 0 (0%)

Of the participants who pressure canned food with a dial gauge pressune ta#nef

them had the dial gauge tested in the 12 months prior to the survey (Tabld fl)sél

participants utilized the County Extension Service to test thaligduge.

Table 12 Dial gauge testing on the pressure canner

Did you have the dial gauge on the pressure canner you used tested inltke |as
_ (%)
months? (n=88)
No 45 (51%)
Did not use a pressure canner 18 (21%)
Yes 15 (17%)
My canner does not have a dial gauge 10 (11%)
Don't know 0 (0%)
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Eighteen percent of individuals who canned vegetables made amaatjusdr altitude
when canning vegetables while 23% did not make an adjustment and were unawarneak
necessary (Table 13). Fifty-nine percent stated an adjustmemiotvaseded where canning was
done. Among individuals who canned fruits and/or tomatoes, 21% made an adjustment f
altitude (Table 14). Twenty-nine percent did not make an adjustmneniere unaware if one

was necessary, and 46% stated an adjustment was not necessary wherencandaongg.

Table 13 Adjustment for altitude when canning vegetables at home
If you canned vegetables in the last 12 months, did you make adjustments for

. - n (%)

altitude? (n=66)
Adjustment not necessary where canning was done 39 (59%)
No, did not make an adjustment and unaware if adjustment is necessary 23%)5 (
Yes, made adjustment 12 (18%)
Don't know 0 (0%)

Table 14 Adjustment for altitude when canning fruits and/or tomatoes at home

If you canned fruits and/or tomatoes in the last 12 months, did you adjust then (%)
boiling-water processing time for altitude? (n=78)
Adjustment not necessary where canning was done 36 (46%)
No, did not make an adjustment and unaware if adjustment is necessary 29923 (
Yes, made adjustment 16 (21%)
Don't know 3 (4%)

Twenty-eight percent of participants who home canned tomatoes did not add &m
each jar during processing (Table 15). Among those that did add an acid, @B%oosnercially

prepared lemon juice, 26% vinegar with 5-6% acidity, and 14% citiic aci

Table 15 Type of acid added to tomatoes canned at home

What type of acid did you add to each jar of home canned tomatoes in the Ia%t (’[,%)

months? (n=57)
| did not add an acid 16 (28%)
Vinegar, 5-6% acidity 15 (26%)
Commercially prepared lemon juice 13 (23%)
Citric acid 8 (14%)
Fresh squeezed lemon juice 4 (7%)
Other 1 (2%)
Vitamin C 0 (0%)
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All participants stated they used jars designed for home canning withidae metal jar

lids when canning food at home (Table 16). However, 7% of participated sti@y also used

recycled jars originally sold containing other foods such as peanut husi@ad dressing.

Table 16 Jars used for canning food at home

What kind of jars did you use for home canning? (Check all that apply) (n=8

O (%)

Jars designed for home canning with the two piece metal jar lid

Recycled jars originally sold containing other foods, such as peanut butte
coffee, salad dressing

Jars currently sold for home canning with other types of lids

Other

Don’t know

89 (100%)
6 (7%)

4 (4%)
1 (1%)
0 (0%)

Thirty-four percent of home canners had at least one jar that didaigirsperly in the

previous 12 months. The average number of unsealed jars was three with a makseuen

(Table 17). Of those with unsealed jars, 67% put the jars in thgeneftor and ate the contents

within three days (Table 18). Twenty percent reprocessed theifans 24 hours of original

canning and 20% threw them out.

Table 17 Frequency of jars that did not seal properly

How many jars would you say did not seal properly? (n=30) n (%)
2 10 (33%)
3 6 (20%)
4 5 (17%)
5 3 (10%)
1 3 (10%)
6 2 (7%)
7 1 (3%)
Table 18 Treatment of jars that did not seal properly
What did you do with the jars that did not seal? (Check all that appI$PJn= n (%)
Put them in the refrigerator and ate the food within 3 days 20 (67%)
Reprocessed them within 24 hours of original canning 6 (20%)
Threw them out 6 (20%)
Froze the contents 1 (3%)
Don’t know/other 0 (0%)
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The participants were asked what method they used most often to preparehoetk ¢
vegetables such as green beans, carrots and corn. Of those who cannedesed@tatiboiled

them uncovered for 11 minutes or more and 25% at least brought them to alueill@)a

Table 19 Method used to prepare and serve vegetables canned at home

Which of the following methods do you use most often to prepare and serve n (%)

home canned vegetables, such as green beans, carrots, and corn? (n=59)
Boil uncovered for 11 minutes or more 25 (42%)
Bring to a boil 15 (25%)
Use as an ingredient in other recipes 8 (14%)
Heat until warm (whether in oven, microwave or on stovetop) 5 (9%)
Other 3 (5%)
Steam 2 (4%)
Serve as is with no further heating 1 (1%)
Don't know 0 (0%)

Nine percent of participants had home canned food spoil in the previous 12 months. Most
individuals were able to identify common signs of spoilage in a home or coraltyecanned
food item including bulging lid, leakage, mold, off-color, off-odor, and spurting liqhienxhe
container is opened (Table 20). Fifty-three percent of home cansershalse flavor as an
indication of spoilage in a canned food item. Sixty percent of participaliesred a home or
commercially canned food could be spoiled without any signs of such while 1i@eldehere

would always be some sign of spoilage and 21% did not know (Table 21).

Table 20 Reported signs of spoilage in home canned or commercially canned foods

Which of the following signs might mean that home canned or commercially n (%)

canned foods may be spoiled? (Check all that apply) (n=89)
Bulging lid 82 (92%)
Mold 78 (88%)
Leakage 77 (87%)
Off-odor 73 (82%)
Off-color 69 (78%)
Spurting liquid when container is opened 55 (62%)
Flavor 47 (53%)
Floating fruit or vegetable 20 (22%)
Don’t know 0 (0%)
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Table 21 Knowledge regarding the necessity of a sign for spoilage to occur

Could home canned or commercially canned foods be spoiled without any si%n(%/)
of spoilage, or would there always be some sign of spoilage? (n=88) °

Could be spoiled without any sign 53 (60%)
Don't know 18 (21%)
Would always be some sign of spoilage 17 (19%)

Among all the participants who answered the question, 68% stated theegrhalan to

can food in 2011, 19% do not know, and 13% do not plan to can (Table 22).

Table 22 Predicted participation in home canning for 2011

Have you or do you plan to can food at home in 20117 (n=112) n (%)
Yes 76 (68%)
Don't know 21 (19%)
No 15 (13%)

Canning Chi-square Analysis

There was a significant difference in participants reporting taegped food in the last 12

months by income (Table 23). Participants in the low (<$ 39,999) or middle ($4G0O(M99)

income categories were more likely to report they canned.

Table 23 Frequency of participants reporting they canned in the last 12 months by income

Survey Question Income Chi-Square

Did you can any

foods in the last p
12 months? <$39,000 $40,000-$79,999 >$80,000 X2 value
n (%) n (%) n (%) 13.62 0.001*
Yes 24 35 35 52 9 13
No 3 16 6 31 10 53

* p-value < 0.05 was considered significant

A significant difference was also observed in cost being reported asanr®r canning
at home by age category (Table 24). Individuals who reported they canned ta@wey were
more frequently over 60 years of age.
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Table 24 Frequency of saving money reported as a reason for canning by age category

Survey Question Age Chi-Square
Why did you or your
family can food at home? 18-60 >60 X2 p value
n (%) n (%) 6.95 0.008*
Save money 5 19 22 81
Saving money not a
reason 29 48 31 52

* p-value < 0.05 was considered significant

Additionally, there was a significant difference in participant®rmpgy saving money as
a reason for canning by income (Table 25). Participants who repoviad szoney as a factor
for canning were more likely to be in the low (<$39,000) or middle ($40,000 - $79,000) income

category.

Table 25 Frequency of saving money reported as a reason for canning by income

Survey Question Income Chi-Square
Why did you or your
family can food at p
home? <$39,000 $40,000-$79,999 >$80,000 x2  value
n (%) n (%) n (%) 7.94 0.019*
Save money 12 55 10 45 0 0
Saving money not a
reason 12 26 25 54 9 20

* p-value < 0.05 was considered significant

Significant differences were observed in sources of information egptwtbe used by
participants by age, employment, and income. There was a signifitfantmite in the source of
canning instructions by age (Table 26). Individuals who reported they used pl8ilications as
a source for instructions were more likely to be under 60 years dPageipants who reported
they used USDA publications as a source were also more likely tofgdeyenh (Table 27). A
significant difference was additionally observed in the frequeheyging USDA publications as

a source for instructions by income (Table 28). Participants whoteepthiey used USDA
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publications were more likely to be in the middle ($40,000 to $79,000) to upper (>$80,000)
income categories. Individuals who reported they used instructiongliemanufacturer of their
pressure cooker/canner were more likely to be over the age of 60 (Tabia@@pnally, there
was a significant difference in use of family members or friendssasr@e for canning
instructions by employment status (Table 30). Participants not employédiedhes home were
more likely to report they received instructions from family andhfigemore often than those
who were employed. A significant difference was also observed ingtyeency of participants
reporting they used family or friends’ instructions for canning or praggby education (Table
31). Participants who had a two year college degree or less werdékatyr¢o use family and

friends as a source for canning instructions.

Table 26 Frequency of reported use of USDA publications by age category

Survey Question Age Chi-Square
Where did you get the home-

canning instructions you used in

canning or preserving in the last 12

months? 18-60 >60 X2 p value
n (%) n (%) 4.75  0.029*

USDA publications 14 58 10 42

Not from USDA publications 21 33 43 67

* p-value < 0.05 was considered significant

Table 27 Frequency of using USDA publications as a source of canning instructions by
employment

Survey Question Employment Status Chi-Square

Where did you get the home-
canning instructions you used in
canning or preserving in the last 12

months? Employed Unemployed X2 p value
n (%) n (%) 8.57 0.003*

USDA publications 17 71 7 29

Not from USDA publications 23 36 41 64

* p-value < 0.05 was considered significant

41



Table 28 Frequency of using USDA publications as a source of canning instructions byeincom

Survey Question Income Chi-Square

Where did you get the
home-canning
instructions you used in
canning or preserving

in the last 12 months? <$39,000 $40,000-$79,999 >$80,000 x2  pvalue
n (%) n (%) n (%) 6.4 0.041*
USDA publications 3 17 10 55 5 28
Not from USDA
publications 21 42 25 50 4 8

* p-value < 0.05 was considered significant

Table 29 Frequency of using manufacturer of pressure cooker/canner as souncrinfjca
instructions by age category

Survey Question Age Chi-Square
Where did you get the home-

canning instructions you used in

canning or preserving in the last 12

months? 18-60 >60 X2 p value
n (%) n (%) 7.4 0.007*
From manufacturer of pressure
cooker/canner 1 7 13 93
Not from manufacturer of pressure
cooker/canner 34 46 40 54

* p-value < 0.05 was considered significant

Table 30 Frequency of using family members or friends as a source of canningiim by
employment

Survey Question Employment Status Chi-Square

Where did you get the home-
canning instructions you used in
canning or preserving in the last 12

months? Employed Unemployed X2 p value
n (%) n (%) 5.11 0.024*

Family members or friends 7 27 19 73

Not from family members or friends 33 53 29 47

* p-value < 0.05 was considered significant
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Table 31 Frequency of using family members or friends as a source of canningfit by

education
Survey Question Level of Education Chi-Square
Where did you get the Some
home-canning instructions college or a 4 year college degree
you used in canning or High 2 year and/or post-
preserving in the last 12 school college graduate/professional
months? or less degree school x?>  pvalue
n (%) n (%) n (%) 7.23 0.027*
Family members or friends 8 31 12 46 6 23
Not from family members
or friends 9 15 20 32 33 53

* p-value < 0.05 was considered significant

Freezing

Overall, 89% of survey patrticipants froze food that they grew or banghpackaged or

repackaged in the 12 months prior to the survey. The most common reason fogfleediat

home was to preserve garden produce (66%) (Table 32). Other reasonbadmmnwere to save

money (60%), small family size (40%), prefer home frozen quality and/arf(88%), and to

save time (35%).

Table 32 Reasons for participation in freezing among individuals who froze food at home

Why did you or your family freeze food at home? (Check all that apply)0d= | n (%)
Preserving garden produce 69 (66%)
Save money 62 (60%)
Small family size 41 (40%)
Prefer home canned quality and/or flavor 39 (38%)
Save time 36 (35%)
Other 13 (13%)
Like to create recipes 11 (11%)
Health reasons 11 (11%)
Canning takes too much time 8 (8%)
Canning scares me 5 (5%)

Fifty percent of home freezers used the Ball Blue Book for freezingiatisins, making

it the primary source (Table 33). Additionally, 42% used state or urtivepgiension service
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publications, 37% relied on their own experience, and 30% received irmtrircatin friends or

family members.

Table 33 Source of freezing instructions used in preserving among individuals wieoffrod at

home

Where did you get the home-canning instructions you used in canning

preserving in the last 12 months? (Check all that apply) (n=90)

Oh (%)

Ball Blue Book 52 (50%)
State or University Extension services 44 (42%)
Experience 38 (37%)
Family members or friends 31 (30%)
USDA publications 21 (20%)
General cookbook 15 (14%)
Directions from manufacturer of freezing equipment and supplies 11 (11%)
Trial and error 10 (10%)
National Center for Home Food Preservation website 8 (8%)
Other 5 (5%)
Magazines or newspapers 4 (4%)
Television 3 (3%)
Other internet sites 1 (1%)

Don't know 1 (1%)

The typical storage time of food left in the home freezer was 3 to 6 mantmg&30%

to 9 to 12 months among 26% of individuals who froze food at home (Table 3dhtpeeven

percent of individuals participating in home freezing do not keep a writtdaairamic inventory

of foods they have preserved through freezing while 10% stated they didnkiespratory and

13% did sometimes (Table 35).

Table 34 Length of food storage in the home freezer

How long do you typically store food in your home freezer? (n=103) n (%)
3 to 6 months 31 (30%)
9 to 12 months 27 (26%)
6 to 9 months 16 (15%)
Over 12 months 15 (15%)
0 to 3 months 11 (11%)
Don't know 3 (3%)
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Table 35 Maintenance of a written or electronic inventory for food in the home freeze

Do you keep a written or electronic inventory of foods in your home freezer?
_ n (%)
(n=104)
No 80 (77%)
Sometimes 14 (13%)
Yes 10 (10%)
Don’t know 0 (0%)

A variety of foods were packaged and frozen including vegetables (78%)(/hed,
fruits (69%), breads and bakery products (67%), and home prepared foods (6B#BE)a
Meat was frozen at home in the highest quantity. An average of 53.6 pdundatavas frozen
for the year. Focusing specifically on home prepared foods, quick breadges;aalies, or other
pastries (77%), and main dishes including meat (66%) were the most freqmentrozen (Table

37).

Table 36 Frequency and quantity of foods packaged and froze at home

Did you package and freeze any of the following foods in the last 12

months? If so, approximately how many pounds did you package anBounds | n (%)

freeze? If you didn’t freeze the particular kind of food, put zero. (n=L(&Jerage)
Vegetables 115 80 (78%)
Meat 53.6 75 (74%)
Fruits 8 70 (69%)
Breads and bakery products 9.4 68 (67%)
Home prepared foods (casseroles, soups, etc.) 8.5 66 (65%)
Fish 7.6 47 (46%)
Wild game 14.8 22 (22%)
Jams, jellies, or preserves 0.6 10 (10%)

Table 37 Home prepared foods frozen at home

Did you freeze any of the following home prepared foods in the last 12 monthr§7%)

(Check all that apply) (n=90)
Quick breads, cookies, cakes, or other pastries 69 (77%)
Main dishes, including meat 59 (66%)
Pies 33 (37%)
Other desserts 31 (34%)
Main dishes without meat 26 (29%)
Vegetable dishes 20 (22%)
Fruit dishes 14 (16%)
Other 10 (11%)
Sandwiches 4 (4%)
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Many different packages were utilized for freezing foods. Ninety-foraeme of

participants used heavy duty/freezer plastic bags, 50% rigidgotastiainers, 27% aluminum

foil, 27% glass jars, 23% vacuum packaging, and 23% freezer paper (8able 3

Table 38 Packaging used for freezing foods at home

What types of packaging did you use for foods you froze in the last 12 months?

(Check all that apply) (n=104) n (%)
Heavy duty/freezer plastic bags 98 (94%)
Rigid plastic containers 52 (50%)
Glass jars 28 (15%)
Aluminum foil 27 (15%)
Vacuum packaging 24 (11%)
Freezer paper 24 (3%)
Regular/storage plastic bags 15 (14%)
Milk, cottage cheese or soft margarine containers 13 (13%)
Other 9 (9%)
Don't know 0 (0%)

When asked if they blanched vegetables prior to freezing, 27% indibatedit not. Of

those who did blanch, 97% used boiling water and 9% used steam (Table 3@)spbiéically

discussing corn-on-the-cob, 59% of individuals did blanch it prior toifrgezhile 38% of

individuals did not blanch it (Table 40).

Table 39 Method used to blanch vegetables prior to freezing

If you blanched vegetables prior to freezing which method did you use? (Ch

all that apply) (n=67)

€o0)

Boiling water 65 (97%)
Steam 6 (9%)
Microwave 2 (3%)
Table 40 Frequency of blanching corn-on-the-cob prior to freezing
If you froze corn on the cob in the last 12 months, did you blanch it prior to o
freezing? (n=61 n (%)
g? (n=61)
Yes 36 (59%)
No 23 (38%)
Don't know 1 (2%)
Other 1 (2%)
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Ninety-one percent of participants did not have any foods they froze prekious 12
months spoil (Table 41). However, 7% of those participating in home freezingvdicbime

level of spoilage in their frozen food.

Table 41 Occurrence of spoilage in foods frozen at home

Did any of the foods you froze in the last 12 months spoil? (n=104) n (%)
No 95 (91%)
Yes 7 (7%)
Don’t know 2 (2%)

Participant Preferences and Beliefs

Seventy-seven percent of participants reported they would bestee in receiving
information regarding home food preservation from the OCES. The main method of
communication desired to obtain this information was through printediaiat@act sheets,
newspapers, newsletters) (77%) (Table 42). In addition to print,odP#rticipants would like to
receive information through the internet, 31% through email, and 22% througts iethe

television.

Table 42 Desired method for receiving home food preservation information from Oklahoma
Cooperative Extension Service

How would you like to receive information from the Oklahoma Cooperative n (%)

Extension Service? (Check all that apply) (n=91)
Print 70 (77%)
Internet 38 (42%)
Email 28 (31%)
Television 20 (22%)
Facebook 7 (8%)
Other 6 (7%)
YouTube 4 (4%)

The final question on the research survey asked participants if theydaetianned

and/or frozen food could be part of a healthy diet, or if it was better tseticesh fruits and
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vegetables. Most respondents believed that canned and/or frozen fruitgetaibhes could be
part of a healthy diet (73%). Many individuals did, however, skatefresh produce was the
better option in terms of nutritional value (24%). Participants commueltioned several
barriers to year round consumption of fresh fruits and vegetables includiecreased
availability of fresh produce out of the growing season as well asahareas, and an increased
price of fresh, especially when home canned and/or frozen food is avaitabléhk excess

produce utilized during the growing season.
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CHAPTER V

DISCUSSION, SUMMARY, AND CONCLUSION

Discussion

Participation in home canning and freezing was relatively high among @é¢@tbers
who completed the survey, 77% and 89% respectively. Participation in hamagaas more
than triple that of the national average (22%) (D’Sa et al., 2007). Tiomaleaverage was
determined through use of a telephone survey which sought to determine home cantio&s prac
and safety issues in the U.S. during 2004. There were potential factors whHithaoa
contributed to the higher rates of home food preservation among the studytipopBlecause
OHCE is an organization within OCES, the participants may have been exposexkt
opportunities related to food preservation such as home canning workshaptghgghout
counties in Oklahoma. The majority of participants grew, raised, huntadhed ffor their own
food (72%). Sixty-four percent of participants got the fruits and vegetabéssfor canning and
freezing from their home garden (Table 3). Producing food in one form or anajbeesecare,
effort, and time. This may have increased the likelihood of presefinirjat home so the food
would not be wasted. In support of this were numerous participants who statedipgeg@mden
produce as a contributing factor to canning and/or freezing. Older OHCE mnsecobél have
been more likely to have practiced home preservation out of necessity iwtttieir lives and

may have continued due to preference for flavor/taste or personal andigrefgpeictations.
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Cost savings and preferred quality were among the primary factors tiidbeted to
home canning and freezing (Table 2). Producing one’s own food at a perceived roostnal
compared to purchasing it at the store, and knowing where the food came frdraveay
attributed to the high prevalence of cost savings and preferred quakigsasms for home
preservation. Additionally, there was a significant difference ihgmangs as a factor
contributing to home canning or freezing by income (Table 4). Individuateitot (<$39,000)
and middle ($40,000-$79,000) income categories were more likely to have chdssavows as
a reason to preserve food at home. Along the same lines, there was a sigtiffiegence
between report of home canning by income as well as saving money as a reaaaonifa by
income (Table 23 and 25, respectively). Again, participants in the 1$89(800) and middle
($40,000-$79,000) income categories were more likely to can and choose san@egas a
reason they did so. Most of the survey participants fell into th€<$29,000) and middle
($40,000-$79,000) income categories (78%). These factors could have been dddéasores for

the increased prevalence of home food preservation among the study population.

The source of canning instructions was highly variable depending on age, emmloyme
status, and income. Participants between the ages of 18 and 60, employed, andddi¢he
($40,000 - $79,000) to high (>$80,000) income category were significantly mehetbkget
canning instructions from USDA publications (Table 26, 27, and 28, respekLtively
population was more apt to have access to and use the internetedtopalder adults who had
a lower income and were not employed (Fox, 2004; Hogeboom et al., 2010). Tholghievai
for purchase in print, USDA publications such asGbmplete Guide to Home Canning are
readily available online at no charge. The complete guide may be dowshkbadegh the
NCHFP website (NCHFP, USDA publications). Therefore, greatization of recommended
USDA publications by younger adults who were employed and who had higheemaaight

have been due to their increased use of the internet in comparisonrtachitie who were not
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employed and had a lower income. Participants who were unemployed and had a wollggar
degree or less were significantly more likely to utilize familgmbers or friends as a source of
canning instructions compared to those who were employed or had a four yege deljree or
more (Table 30 and 31, respectively). Family members or friends’ mighidprpreservation
instructions that were not scientifically tested and recona®e for use or which were out of date
and no longer recommended for safety and/or quality reasons. This dataeuligggsoyed
individuals were more likely to use a recommended source for canningctrests while

unemployed individuals were more likely to use a source that was quéeitiona

Use of recommended methods is important when canning food at home. It is also
important to not alter recipes in any way (USDA, 2009). Twenty-sevenmntercparticipants
modified some, or all, of the recipe which could allow for production of potgnhiatardous

food products and increase the probability of food loss.

The primary methods used for canning fruits and/or tomatoes were hedbeg-bath
(95%) and pressure canner (21%) (Table 10). These methods are rectmurie canning fruits
and/or tomatoes. However, 18% of individuals utilized open kettle pragesbich does not
provide sufficient heat to kill all pathogens and is not recommended (Aredrass2006). Food
which was open kettle canned could potentially harm the individuals consunlg i
vegetables, unless pickled, are low acid foods and require preasaiag:for safe preservation
(Andress et al., 2006). Though pressure canning was the primary method usednvineg c
vegetables (57%), 49% percent of participants who canned vegetsdtka hoiling-water bath
(Table 11). It is possible this number was high because of the way thenuwessi worded.
Participants may have included pickled products when choosing what methodeti¢y nan
“vegetables”. Because acid is added or formed during pickling, use ofrgbedter bath is

sufficient to safely preserve pickled vegetables (Andress €d@b)2
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Proper adjustments for altitude must be made, when necessary, to enfaifomsa
canned product (Andress et al., 2006). Most foods require adjustmentsng-bater and
pressure canner processing times at an elevation greater than 1@Q@fecsea level. Roughly
half of Oklahoma is at altitudes greater than 1000 feet (NETSTATE, 201géneral individuals
canning food west of the 1-35 corridor which runs north/south through center siaitle need to
make adjustments for altitude. Oklahoma City and Lawton are amongle#ttagquire
adjustments to be made while Tulsa and Stillwater do not. Fifty-ninemgestparticipants
canning vegetables and 46% canning fruits and/or tomatoes indicated it wasesgary to
make adjustments for altitude where canning was done (Table 13 and 14)suvie
individuals did make adjustments (18% to 21%), about the same number did not and were
unaware if altitude adjustment was necessary (23% to 29%). Many patsaipald have been
correct in stating that an adjustment was not necessary. Howexékaly that some of these
individuals, as well as those who were unaware if an adjustment wasargcel&d need to make
adjustments when canning food at home. The Ball Blue Book was the number one source for
canning instructions (Table 7). Unfortunately, recommendations for adjstiealtitude are
not easily found in the Blue Book compared to other publications such as the Ciiprete
Guide to Home Canning or So Easy to Preserve by the Cooperative Extension Service at the
University of Georgia (USDA, 2009; Andress et al., 2006). This could have tedpawareness

of the necessity of altitude adjustments in locations greater than d€i0gbiove sea level.

About a third of home canners reported sealing failure in at leashomk@gtors
contributing to failed seals include use of metal lids that were didyEars from date of
manufacture), dented, or had other malformations (USDA, 2009). If theghng surface is not
properly cleaned before placing on the metal lid to process food oflidishere over- or under-
tightened prior to processing or retightened post processing, sedlimg taiuld occur.

Recommended options when dealing with an unsealed jar include reprocessemjsceithin 24
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hours, freezing jars, or placing food in refrigerator and consuming witlga thays. All
participants who experienced sealing failure reported following one or mtresef procedures

(Table 18).

Most home canners were able to identify common signs of spoilage includinggoulgi
lids, leakage, mold, off-odor or color, and spurting liquid when a container is ofieatgd 20).
However, 53% indicated flavor was an indication of spoilage. It is reended that people not
consume any food that is at risk of spoilage (Andress et al., 2006). The frelopieptaf flavor
as a sign of spoilage could have been associated with the 40% of home canneremd rep
there would always be signs of spoilage or, they did not know if there wouldsabegay sign of
spoilage. However, the potentially deadly toxin produce@logtridium botulinumis not visible
to the naked eye and portrays no other signs of its presence (Andres08i6al.lU2e of a
method which is not recommended during preparation or processing, equipment probléms, and
alteration of the original recipe would increase potential food saékty in low acid foods
because harmful microorganisms or their toxin could remain. This gap in kigsaelated to
spoilage and the safety of home canned foods could create harmful, poteegally, situations

if at risk food was consumed.

Most participants (89%) had frozen food they grew or bought and packaged or
repackaged during the previous 12 months. The most common reasons cited oy fomeriat
home were to preserve garden produce (66%) and save money (60%) (TabletB2)ri@tated
with results reported as reasons for home canning. The high prevaléDeé&f members who
grew, raised, hunted or fished for their own food could have contributed to teenlardper of
individuals who froze food at home. Small family size was an additionalrfecinmonly chosen
as a reason for freezing (40%) (Table 32). Most survey participasdisih a three person or less
household (85%) (Table 1). This also may have impacted the numberozbddod at home.

These individuals may have been more apt to freeze food if large weralprepared and there
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were leftovers which could not be eaten in a short time. If foodowechased at a reduced price
or in bulk, individuals in smaller sized households may have repedleayl frozen it to reduce

waste.

The Ball Blue Book was the most common source of canning instructions andedmai
so for freezing instructions (50%) though use of family members or fr{8386) and one’s own
experience (37%) were more prevalent sources among individualmfréead at home (Table
33). Unlike home canning, freezing food without following recommended proceduresatoes
pose as significant a risk in terms of food safety (Andress et al., 20@6plarching process
recommended for most vegetables aids in removing bacteria left on theesoffregetables, and
the extreme cold temperature at which frozen food is held does not allovedhgrf most
microorganisms. However, as previously mentioned it is necessary taopse packaging and
freezing methods, such as blanching and moisture vapor proof packaging, taleméigbest

guality product, achieve maximum freezer storage, and decrelasé fid@dborne iliness.

Blanching vegetables prior to freezing deactivates enzymes, helpsimahne integrity
of the vegetable, and cleanses it of soil and microbes left behinavaibmg (Andress et al.,
2006). While most participants’ blanched vegetables prior to freezingd&2Vfot (Table 39).
Those who did not blanch vegetables could have a loss of nutrition, quality, and pesditag
in wasted time and money spent on food and energy costs to maintain itreettes {Andress et
al., 2006). When asked if blanching took place prior to freezing fresh corn-acotth88% stated
they did not blanch. If corn-on-the-cob is not properly blanched, a soft rutaxtuye and cob
like flavor could result (Botzek-Linn, 2011). Corn must be immediatelyecbafter processing to
stop continued cooking of the starch and to prevent the noted changes frormgc@eciding
not to blanch corn-on-the-cob may result in a greater loss of product and.duadiyynes
present in corn will not be deactivated and a continued deterioration of ¢lor, find texture

will take place. Reasons for not blanching other vegetables foirfgeeay have been a result of
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lack of knowledge and/or education. Common sources of freezing instructions uked by
participants, such as family members and/or friends or personal exqgennay not provide
recommended methods for preserving vegetables. The complimentary handoubdhe
survey participants provided recommended blanching method for freezihgfmeson-the-cob.
Considering vegetables were the main food to be frozen by participa®i} (F&8ble 36), this has
potential to not only increase knowledge on proper methods for freezing corn lalt coul
additionally increase awareness that recommended preservation metlsoéts ésaezing
vegetables. If the participants were interested in additionahmafiton, the handout provided

references to access home canning and freezing recommendations.

The longer frozen food is stored the higher the costs to maintaithé inozen state
(Kendall et al., 2008). Fifteen percent of participants stored frozen foongsrithan 12 months
and 26% for 9 to 12 months (Table 34). As mentioned, saving money was a primiagy mot
behind participation in freezing food at home. Education on proper storage timelecnegse
the cost per item of food stored. Labeling food with a date and descriptionprbthet may
improve turnover of freezer contents (Andress et al., 2006). Additionally, kepiritien or
electronic inventory of frozen items could decrease the time fotoréxsand aid in cost
reduction. However, only 10% of survey participants consistently kept an inyeftwmods

(Table 35).

The majority of participants, 77%, stated they were interestedeivireg information
regarding home food preservation from OCES. The primary method of choinéofonation
was print (77%), followed by internet (42%), and email (31%) (T4B)e The desired method for
receiving home food preservation materials could have been influenced by tgrajginic
makeup of the study population. As mentioned, older adults who are not employed hage a low
usage of the internet (Hogeboom et al., 2010). Also, older adults have the raggesf

disabilities compared to any other age group; this could create bamigmwithhold them from
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accessing online sources (Fox, 2004). Both of these factors could have irdltrendesired

method for receiving information and subsequently increased the prefésepcat materials.

Participants correctly indicated that canned and/or frozen \#geteould be part of a
healthy diet. Those who stated that fresh was best were not inhereily, Wwowever improper
handling and storage of produce can invalidate this statement. Rickman aadu=s|€2007a;
2007b) two part review compared the nutritional value of fresh, frozen, andddanite and
vegetables. Fresh produce does initially have the highest nutritionalbealgaickly begins to
lose some of this during prolonged storage. On the other hand, canned and/or frizandrui
vegetables lose minimal amounts of nutrients with extended stortagefdre, properly
preserved frozen and/or canned fruits and vegetables may have an incne@setdod certain

nutrients compared to their “fresh” counterpart if not eaten shaftttr harvest.

Summary

The purposes of this study were to determine the prevalence of home canning and
freezing in Oklahoma, whether those surveyed used recommended processing moaaduhe

preferred method(s) for accessing current researched-based home fewdgi@n information.

Null hypothesis one stated survey participants do not preserve food ttasughgcat
home. Seventy-seven percent of individuals reported canning food at home. Comgeanuient

hypothesis one is rejected.

Null hypothesis two stated survey participants do not use safe andmeonded canning
methods. Most participants did use safe and recommended methods for caritsirzgné/or
tomatoes and vegetables. However, a portion of participants reported udnogisnehich are

not recommended and therefore we falil to reject null hypothesis two.
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Null hypothesis three stated survey participants who canned food at home did not
experience sealing failures or other forms of spoilage. Thirty-fawepeof individuals had at
least one jar that did not seal properly and 8% had a home canned food tedt spoil

Consequently, null hypothesis three is rejected.

Null hypothesis four stated survey participants who canned food at home welbdenio
identify signs of spoilage in canned food. All participants were able ttifiglahleast one sign of
spoilage in canned foods. However, 53% incorrectly indicated flavor ga afsspoilage.
Tasting food that is at risk for spoilage could cause harm to the indiviolsiiming it.

Therefore, we fail to reject null hypothesis four.

Null hypothesis five stated survey participants do not preserve fomaythfreezing.

Eighty-nine percent of participants froze food at home. Therefore, null hygmothe is rejected.

Null hypothesis six stated survey participants do not use recommendedgmethods
or procedures to maximize quality, nutrition and storage time. Not all pantisipaed
recommended sources for freezing methods. Some participants’ storedrfgoehter than a
year, used packaging not recommended for freezing food, and did not blanchlesgeiabto
freezing. Because, though many, but not all participants used methods and psokedure

maximize quality, nutrition, and storage time, we fail to reject null hygsighsix.

Null hypothesis seven stated survey participants will not be inderesadditional
information on home food preservation. Seventy-seven percent of partcipenat interested in
additional information but 23% were not. Since not all participants wereested, we fail to

reject null hypothesis seven.

Null hypothesis eight stated survey participants will continue to ipirefditional
methods, technologies and sources to obtain information on home canning and freezing
recommendations. Seventy-seven percent of participants desired e iat@imation through
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the traditional method of print materials. However, a portion of partit$pdasired to receive
materials through updated technologies such as the internet, email cabddla Because many
participants still wished to receive information through tradal methods, we fail to reject null

hypothesis eight.

Conclusion

Preserving food through canning or freezing was a common activity among OHC
members who participated in the research survey. Though many used a recatnsoenck for
instructions and method of preservation, those who did not put themselves amtiaisliv
consuming their home preserved food at risk for foodborne illness and irttteag®obability
of food loss from spoilage and lower quality. Whether canning or freezimgresns of food
preservation, use of proper methods in each step of the process canrexdsel nough. For
this population, print materials may be the most desirable way to educath thesugf the

internet should be continued.

Recommendation

Proper knowledge of when and how to can and/or freeze food at home, should be a goal
of home food preservation education efforts. This would not only contributegergation of a
safe product with maximum quality and shelf life but one that containsghesh nutritional
benefits possible. Focus should be placed on the proper canning and freehivdgsrfm@t specific
food items. This includes the necessity of adjusting for altitude wdnamirg all foods and
blanching vegetables prior to freezing. Print materials in the forncb§lfeeets, newsletters, and

brochures should be used to distribute information to OHCE members and Gtletele who
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opt for printed materials must be educated on their responsibility to éhswrepy, used at the
time of preservation, contains current recommendations. Conyessele over a third of
individuals were interested in receiving information through internetail git would be of
benefit to distribute information through these modes of communicationllagiwvelly,
education offered on the nutritional benefits of canned and/or frozengndaitsegetables may
encourage individuals to consume them. Education, instead of efforts toagérbarriers to year
round consumption of fresh produce, may have an impact on increasing fruggatdble intake

among consumers.

Implications for Future Research

Due to the limitations of this study, results cannot be generalizdid¢sidents in
Oklahoma. Repetition of this research survey with a more comprehensigke saould be
beneficial to understanding the current home canning and freezing practices@khamngmnans.
While print materials could be the communication form of choice towedeformation and
subsequently educate individuals on recommended preservation methods, it woutdubéchel
determine the preferred method for receiving information across all piopsglan line with this,
knowing who has access to and is using the internet could allow more spesgifis of reaching
targeted populations. It would also be of interest to know if education and knevdedmper
preservation techniques would contribute to an increased use of recdathraethods or if
individuals would continue to use recipes which are not recommended, suokeathtt are
outdated or have come from relatives and/or friends. Determinifffgifeshces exist in these
areas among older adults who have canned and/or frozen food for many yeareddmpgase

new to home food preservation would aid in formation and distribution of educatiateziats.
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Oklahoma State University Institutional Review Board

Date: Friday, May 20, 2011
IRB Application No HE1129
Proposal Title: Survey of Home Canning and Freezing Practrices among Oklahoma Home

and Community Education Organization Members

Reviewed and Exempt
Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 5/19/2012

Principal

Investigator(s):

Jessica Morath Barbara J. Brown

301 HES 301 HES

Stillwater, OK 74078 Stillwater, OK 74078

The IRB application referenced above has been approved. It is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 46.

M The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
< * stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigator, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRB approval.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRB Chair promptly. Adverse events are those which are
unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions
about the IRB procedures or need any assistance from the Board, please contact Beth McTernan in 219
Cordell North (phone: 405-744-5700, beth.mcternan@okstate.edu).

Sincerely,

helia Kennison, Chair
Institutional Review Board

68



APPENDIX B

RECRUITMENT SCRIPT

69



Home Canning and Freezing Survey

Recruitment Script

Hello my name is Jessica Morath and I'm a gradsttdent at Oklahoma Ste
University. Currently I'm working on a research jed whichhopes to gain more insig
on the status of home canning and freezing in Qi | would highly appreciate if yc
could take 30 minutes of your time to fill out mgsearch survey to help in completior
this study. Along with the survey is a paper cerning the details of your participation
this project. You are welcome to keep this inforimrasheet for your records. If you he
guestions at any time while completing the reseatatiey please feel free to ask r
Also, if in the future you have estions concerning the project, you may get infc
with me by using the contact information on themifation sheet. Through completi
of this research survey you are giving your consepiarticipate. Thank you for yo

attention.
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Home Canning and Freezing Survey

Participant I nformation Sheet

To be read by or to the participant before the survey is completed:

In order for the Oklahoma Cooperative Extension Service (OCES) to be algetmine the
prevalence of home canning and freezing in Oklahoma and whether or not peasmgr
recommended processing procedures, we would like you to participate irsdasciesurvey.
The information you provide will aid the OCES in development of canning andrfgeewiterials
and methods to best distribute these to residents of Oklahoma.

Your participation in this research survey is voluntary and your responsesmaiin
confidential. No part of the survey will allow us to identify the personpdetimg it or at what
time it was completed. You may cease participation at any point while thidnmgsearch survey.
There are no risks associated with completion of this research fgyend that in which you
can encounter in day to day living.

There is not an immediate benefit to you for filling out this reseamsiegand you will not be
compensated for your time which assists us to complete this study.

All records of the study will be kept private. Written results conaudam the research surveys
will emphasize group findings. No information will be given that could lead to your
identification. Data will be stored in a locked closet at Oklahoma Staiversity in the College
of Human Sciences, room 002, for five years. Only the researchers anthttobged in research
oversight will have access research records. It is possible thasterch oversight staff, which
is committed to the protection of your rights and well being as a résgariicipant, will monitor
the consent process and data collection period.

If you have any questions concerning the research survey or your participahanstudy,
please contact:

Jessica Morath, Masters Candidate Barbara Brown, Ph.D., R.D/L.D.
Oklahoma State University Department of Food Specialist, OCES and Associate
Nutritional Sciences Professor, Dept. of Nutritional Sciences
301 Human Environmental Sciences 301 Human Environmental Sciences
Stillwater, OK 74078 Stillwater, OK 74078

(405)744-5040 (405)744-6940

If you have questions about you rights as a research volunteer, you may contaetiBr. S
Kennison, IRB Chair, 210 Cordell North, Stillwater, OK 74078, 405-744-3377 or
irb@okstate.edu

Through completion of this survey you are giving your consent. Thank you for your help to
enhance the quality of future programs.
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How to freeze corn:

Method: Blanching is necessary for most vegetables, including corn, which are to be

frozen. By heating vegetables for a short time in boiling water or steam, the enzymes pre-
sent are deactivated contributing to enhanced flavor, color and texture. It also cleanses the
vegetables and decreases the loss of vitamins. Blanching vegetables for the specified time
is crucial. Underblanching can increase enzyme activity making it worse than no blanching
at all. Overblanching can may impair flavor and nutrient content.

Water blanching: obtain a blancher with a basket and lid or make your own by
placing a wire basket into a large pot with a lid. One gallon of water to one pound of vegeta-
bles is necessary. Bring water to a boil and place vegetables into basket. Place basket in
water and cover. Begin blanching time once water has returned to a boil (should be within
one minute, if more there are too many vegetables for the amount of water). Heat for speci-
fied time on high. Once blanching time is completed vegetables must be quickly cooled. Re-
move basket from the pot and plunge it into a large bowl of cold water, 60°F or below.
Change water/ice water frequently as needed. Cooling time should be similar to blanching
time. After completely cooled thoroughly drain vegetables.

Preparation: select corn that is tender and recently harvested. Remove husk and
silk, trim ends as necessary and wash.

Corn-on-the-Cob: Water blanch small ears (1-1/4 inches or less in diameter) 7 minutes,
medium ears (1-1/4 to 1-1/2 inches in diameter) 9 minutes, and larger

ears (over 1-1/2 inches in diameter) 11 minutes. Cool quickly, drain

and package, then seal and freeze

Whole Kernel Corn: Water blanch for 4 minutes. Cool, drain and cut /
kernels from cob at about 2/3 the depth of the kernels. Place in pack-
age and leave a 1/2-inch head space; seal and freeze.

Cream Style Corn: Water blanch for 4 minutes. Cool, drain and cut
kernel tips. Scrape the cobs using the back of a knife to remove juice
and the heart of the corn. Place in package and leave a 1/2” head
space; seal and freeze.

Home Canning and Freezing Resources:

o National Center for Home Food Preservation: http://www.uga.edu/nchfp/
o Local Oklahoma State University Cooperative Extension Office

Oklahoma State University, U. S. Department of Agriculture, State and Local governments cooperat-

ing. Oklahoma State University in compliance with Title VI and VII of the Civil Rights Act of 1964, Executive Or-
der 11246 as amended, Title IX of the Education Amendments of 1972, Americans with Disabilities Act of 1990,
and other federal and state laws and regulations, does not discriminate on the basis of race, color, national ori-
gin, gender, age, religion, disability, or status as a veteran in any of its policies, practices, or procedures.
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Home Canning and Freezing Survey
Thank you for taking time to complete this survey on home canning and freezing practices.

Please place a check next to the answer that best represents how you and your family can and
freeze foods at your home. This survey will take approximately 15 minutes to complete.

Section 1: Canning Food at Home

1. Did you can any foods in the last 12 months? (If your answer is no or don't know, skip to
question 24, page 7.)
Yes
No (skip to question 24, page 7)
Don’t know (skip to question 24, page 7)

2. Why did you or your family can food at home? (Check all that apply.)
Save money

Prefer home canned quality and/or flavor

Health reasons

Like to create recipes

Other

3. Where did you get the home-canning instructions you used in canning or preserving in the
last 12 months? (Check all that apply.)

USDA publications

State or University Extension service publications

General Cookbook

Ball Blue Book

Magazines or Newspapers

Family members or friends

Directions from manufacturer of pressure cooker/canner

Directions from manufacturers of jars/lids

National Center for Home Food Preservation website

Other internet sites

Television

Don't know

Other
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4. Did you follow the canning instructions as written or did you modify any of them?
Used recipes as written
Modified some or all of them
Don’t know

5. Which of the following did you can in the last 12 months? (Check all that apply.)
Fruit

Tomatoes or tomato products

Vegetables

Pickles

Jams, jellies or preserves

Meat, poultry or fish

Other

6. Did you use artificial sweeteners in any of the following home canned foods? (Check all that
apply.)

No, did not use artificial sweeteners

Jams, jellies or preserves

Fruits

Pickles, relishes

Salsas

Don't know

Other

7. Which of the following methods did you use to can fruits and/or tomatoes in the last 12
months? (Check all that apply.)

Boiling-water bath (food is packed in hot or cold jars and the filled jars are heated in

boiling water without pressure)

Pressure saucepan or cocker (not large enough to hold at least 4 pint jars)

Pressure canner (larger than pressure cooker, holds at least 4 quart jars)

Oven

Open kettle (food is cooked in an uncovered pan, then packed in hot jars and sealed

without further heating)

Steam canner

Other

| did not can fruits and/or tomatoes in the last 12 months
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8. Which of the following methods did you use to can vegetables in the last 12 months? (Check
all that apply.)

10.

Boiling-water bath (food is packed in hot or cold jars and the filled jars are heated in
boiling water without pressure)

Pressure saucepan or cooker (not large enough to hold at least 4 pint jars)

Pressure canner (larger than pressure cooker, holds at least 4 quart jars)

Oven

Open kettle (food is cooked in an uncovered pan, then packed in hot jars or cans and
sealed without further heating)

Other

| did not can vegetables in the last 12 months

- Approximately how many pints of the following foods did you can in the last 12 months? If

you didn't can the particular kind of food, put zero. 1 quart = 2 pints

Fruits

Tomatoes

Other vegetables
Cucumber pickles
Other pickled vegetables
Relishes or Chutney
Salsas

Jams, jellies or preserves
Meat or poultry
Don’t know

Did you have the dial gauge on the pressure canner you used tested in the last 12

months?

Yes

No (skip to question 12, page 5)

My canner does not have a dial gauge(skip to question 12, page 5)
Did not use a pressure canner (skip to question 12, page 5)

Don't know (skip to question 12, page 5)

. Where did you have it tested?

County Extension Service
Mailed back to manufacturer
Other

Gauge was not tested

Don’t know
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12. If you canned vegetables in the last 12 months, did you make adjustments for altitude?

Did not can vegetables

Yes, made adjustment

No, did not make adjustment and unaware if adjustment is necessary
Adjustment not necessary where canning was done

Don'’t know

13. If you canned fruits and/or tomatoes in the last 12 months, did you adjust the boiling-water
processing time for altitude?

Did not can vegetables

Yes, made adjustment

No, did not make adjustment and unaware if adjustment is necessary
Adjustment not necessary where canning was done

Don't know

14. What type of acid did you add to each jar of home canned tomatoes in the last 12 months?

| did not can tomatoes

Fresh squeezed lemon juice
Commercially prepared lemon juice
Vinegar, 5-6% acidity

Citric acid

Vitamin C

Other

| did not add an acid

15. What kind of jars did you use for home canning? (Check all that apply.)

Jars designed for home canning with the 2 piece metal jar lid

Jars currently sold for home canning with other types of lids

Recycled jars originally sold containing other foods, such as peanut butter, coffee, salad
dressing

Other type of jars
Don't know

16. Did you have any jars that did not seal properly in the last 12 months?

Yes
No (skip to question 19, page 6)
Don't know (skip to question 19, page 6)
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17. How many jars would you say did not seal properly? Jars

18. What did you do with the jars that did not seal? (Check all that apply.)
Reprocessed them within 24 hours of original canning
Reprocessed them after 24 hours of original canning

Put them in the refrigerator and ate the food within 3 days

Froze the contents

Threw them out

Other

Don't know

19. Which of the following methods do you use most often to prepare and serve home canned
vegetables, such as green beans, carrots, or corn?

Did not can vegetables

Serve as is with no further heating

Bring to a boil

Boil uncovered for 11 minutes or more

Heat until warm (whether in oven, microwave or on stovetop)

Use as an ingredient in other recipes

Steam

Other

Don't know

20. Did any foods you home-canned in the last 12 months spoil?
Yes
No (skip to question 22, page 7)
Don’t know (skip to question 22, page 7)

21. What kind of food was it that spoiled?
Fruits

Vegetables

Tomatoes or tomato products
Jams, jellies, preserves

Pickles or relishes

Salsas

Meat or poultry

Other

Don’t know
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22. Which of the following signs might mean that home canned or commercially canned foods
may be spoiled? (Check all that apply.)

Bulging lid

Leakage

Mold

Off-odor

Off-color

Floating fruit or vegetable

Spurting liquid when container is opened

Flavor

Don't know

23. Could home-canned or commercially canned foods be spoiled without any sign of spoilage,
or would there always be some sign of spoilage?
Could be spoiled without any sign
Would always be some sign of spoilage
Don't know

24. Have you or do you plan to can food at home in 2011?
Yes
No
Don't know

Section 2: Freezing Food at Home

25. Did you or anyone in your household freeze foods that you grew or bought and packaged
or repackaged yourself in the last 12 months? This would include freezing any food that is
repackaged from its original, unfrozen state. It would not include, for example, buying a
package of chicken and just putting it in the freezer without repackaging.

Yes
No (skip to Section 3, question 37, page 11)
Don't know (skip to Section 3, question 37, page 11)
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26.

27.

28.
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Why did you or your family freeze food at home? (Check all that apply.)
Save money

Save time

Prefer home frozen quality and/or flavor
Health reasons

Small family size

Like to create recipes

Preserving garden produce

Canning takes too much time

Canning scares me

Other

Where did you get the freezing instructions you used in the last 12 months? (Check all that
apply.)

USDA publications

State or University Extension service publications

General Cookbook

Ball Blue Book

Magazines or Newspapers

Friends or family members

Experience

Trial and Error

Directions from manufacturer of freezing equipment and supplies
National Center for Home Food Preservation website

Other internet sites

Television

Other

Don't know

How long do you typically store food in your home freezer?
0 to 3 months
3 to 6 months
6 to 9 months
9 to 12 months
Over 12 months
Don't know
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29. Do you keep a written or electronic inventory of foods in your home freezer?
Yes
No
Sometimes
Don't know

30. Did you package and freeze any of the following foods in the last 12 months? If so,
approximately how many pounds did you package and freeze? If you didn't freeze the
particular kind of food, put zero.

Breads and bakery products: pounds

Fruits: pounds

Vegetables: pounds

Jams, jellies or preserves: pounds

Home prepared foods (casseroles, soups, etc.): pounds

Meat: pounds

Fish: pounds

Wild game: pounds

3

-

. What types of packaging did you use for foods you froze in the last 12 months? (Check all
that apply.)

Regular/storage plastic bags

Heavy duty/freezer plastic bags

Freezer paper

Aluminum foil

Rigid plastic containers

Glass jars

Vacuum packaging

Milk, cottage cheese or soft margarine containers

Other

Don’t know
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32. Did you freeze any of the following home prepared foods in the last 12 months? (Check all
that apply.)

Quick breads, cookies, cakes, or other pastries

Pies

Sandwiches

Main dishes, including meat

Main dishes without meat

Vegetable dishes

Fruit dishes

Other desserts

Other

33. If you blanched vegetables prior to freezing which method did you use?
Did not blanch vegetables
Microwave
Boiling water
Steam

34. If you froze corn on the cob in the last 12 months, did you blanch it prior to freezing?
Yes
No
Don't know
Did not freeze corn on the cob
Other
Don't know

35. Did any of the foods you froze the last 12 months spoil?
_ Yes
No (skip to question 37, page 11)
Don't know (skip to question 37, page 11)

36. What signs of spoilage did you observe in these foods?

10
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Section 3: General information: These responses will help us compare responses across
different kinds of people.

37. What is your age?

18-40

41-60

61-75

Over 75

Prefer not to answer

38. What is your gender?

Male
Female
Prefer not to answer

39. Were you employed outside the home during the summer in the last 12 months?

Yes, full time

Yes, part time

No

Prefer not to answer

40. What is the highest level of education you have completed?

Less than high school graduate
High school graduate or GED
Some college or technical school
2 year college degree

4 year degree
Post-graduate/Professional school
Prefer not to answer

41. How many people lived in your household in the last 12 months? people

42. How many of the people living in your household in the last 12 months were under age
187 people

11

88



43. To what race or ethnic group do belong?

White Non-Hispanic

Hispanic

African-American

Asian/Pacific Islander

Native American or Alaskan native
Multi-racial

Prefer not to answer

44. What was your total household income before taxes in 2009?

45.

46.

Less than $20,000
$20,000-$39,999

$40 ,000-$59,999
$60,000-$79,999
$80,000-$99,999
Greater than $100,000
Prefer not to answer

What factors contributed to your participation in home food canning or freezing in the last
12 months? (Check all that apply.)

Cost savings

Quality

Food safety

Nutrition

Other

Did not can or freeze any food at home in the last 12 months

Did you or your family grow, raise, hunt or fish for any of your own food in the last 12

months?
Yes

12
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47.

48.

49,

50.

Where did you get the fruits and vegetables you canned or froze at home in the last 12
months? (Check all that apply.)

Home garden

Farmer's market

Garden of friend or relative

Pick-your-own at a farm

Grocery store

Harvested from the wild

Other

Would you be interested in receiving information regarding home food preservation from
the Oklahoma Cooperative Extension Service?

Yes '

No

How would you like to receive information from the Oklahoma Cooperative Extension
Service? (Check all that apply.)

Print (fact sheets, newspaper, news letter)

Television

Internet

You tube

Email

Facebook

Other

Do you believe canned and/or frozen foods can be part of a healthy diet or is it better to
choose fresh fruits and vegetables?

13
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Thank you for your time and participation. Please return survey to
designated drop box.

Oklahoma State University, U. S. Department of Agriculture, State and Local governments

cooperating. Oklahoma State University in compliance with Title VI and VII of the Civil Rights Act of 1964,
Executive Order 11246 as amended, Title IX of the Education Amendments of 1972, Americans with Disabilities
Act of 1890, and other federal and state laws and regulations, does not discriminate on the basis of race, color,

national origin, gender, age, religion, disability, or status as a veteran in any of its policies, practices, or
procedures.
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