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Reduction of Drying Time for Jerky Products
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Jerky manufacturing is a time-consuming process
because meat must be dried slowly at a relatively low
temperature. Dehydration time varies from processor
to processor and depends on many variables such as
dehydrator temperature setting, humidity control,
jerky slice thickness and equipment configuration.
Some dehydration cycles that include a lethality
step take more than 12 hours. Processors may be
able to reduce production costs and increase prod-
uct throughput by reducing dehydration times. The
objective of this fact sheet is to report on three fac-
tors that have been identified and proven to reduce
dehydration time without drastically affecting the
final product (Bowser, et al. 2009).

Three Factors That Can Reduce Jerky
Drying Time

The three factors that can reduce drying time are
(in order of importance):

1. Chemical tenderization

2. pH

3. Product orientation

Tenderization helps to break down the fibers of
the meat product creating more avenues for moisture
to escape during the dehydration process. Many ten-
derizers will probably work, but Bowser et al. (2009)
used a liquid papain product (Liquipanol T-100,
Enzyme Development Corp., New York) that was
applied at the rate of 1 mg of tenderizer per pound
of meat. The tenderizer was added to the marinade
and the jerky was allowed to sit for 1 hour at 40°F.
All of the marinade was soaked up by the jerky.
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Adjustment of raw product pH may help dehy-
drate the meat more rapidly because of a unique
physical property called the isoelectric point. The
isoelectric point is the pH value (5.2) at which meat
products hold the least amount of moisture. A small
amount of vinegar was
added to the marinade
to adjust the pH to the
isoelectric point.

Orientation of prod-
uct may have a signifi-
cant effect on dehy-
dration time. Research
results indicate that
vertical orientation is
the best. Products with
a vertical orientation
may dry faster because
free water runs off the
surface, rather than ac-
cumulating on a hori-
zontal surface. This is
especially important
during high-humidity
pasteurization processes
that many jerky manu-
facturers are now us-
ing. Most jerkys can
be hung vertically by
hooks, draped across
supports or pierced by
and hung on a support.
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Restructured jerky products do not permit handling
prior to dehydration and must be oriented horizon-
tally and fully supported by trays.

Virtually any processer will be able to test one
or more of the factors to speed up their manufactur-
ing process. The three factors are fairly simple to
implement — but some might be inappropriate for a
specific product and production process used by a
given manufacturer. For instance, orientation does
not make sense if the product cannot be physically
manipulated into a vertical position (e.g. extruded
jerky) or if vertical placement results in unacceptable
cosmetic changes in the final product. Tenderizer
might not be an acceptable ingredient in an organic,
natural, premium product.

Five Steps to Reduce Jerky Drying Time
Reducing drying time can add dollars directly to

the profit of your operation by reducing the cost of

energy and increasing product throughput. Five steps
to take to reduce jerky drying time are:

1. Analyze the drying process and equipment.
Develop an understanding of the following:

a. Requirements for processing and materials
handling.

b. Product attributes.

c. Type of equipment.

d. Product/process safety.

2. Identify the factors (tenderizer, pH and orientation)
that can be successfully applied to the product
without upsetting the production system or
negatively affecting the final product.

3. Implement the factors identified in step 2.

4. Track results.

5. Adjust factors and production system to make
continuous improvements.

The five steps are described further below.

1. Analyze the Drying Process and
Equipment

A solid understanding of the drying process and
equipment is needed.

* How is the meat treated prior to dehydration?
Can any of the factors (e.g. tenderizer and pH ad-
justment) be added during the marinade or mixing
process without extra work?

» Will the final product be negatively affected

by the addition of tenderizer or an acid? Can the
product be dried in a vertical orientation without
negatively affecting the final appearance and feel
of the product?

* Will the equipment accommodate process
changes to add liquids to adjust pH or a tenderizer?
Can the product be supported in a vertical orienta-
tion without sacrificing capacity and increasing
preparation time?

2. Identify the Factors that Successfully
Can Be Applied to Your Product

Based on an analysis of the drying process and
equipment, which factor(s) can be applied to the
dehydration process? Tenderization can change
product texture, which may affect physical proper-
ties like tear strength and mouth-feel. Changes can
be viewed positively or negatively. Tenderizer may
permit the use of a less expensive grade of meat
that was previously rejected because of toughness.
Adjustment of pH may result in some flavor change;
but other ingredients could be added to offset acid
tartness and improve final flavor. Bromelain (a ten-
derizer) is an example of a potential ingredient that
may be classified as a nutraceutical that promotes
joint health; therefore, increasing the appeal of the
final product for a target audience (any label state-
ment would require supporting evidence). Also,
the ingredient statement must be considered when
identifying factors, since the tenderizer, acidifier
and any additional ingredients must be included
on the label.

3. Implement the Factors Selected

Put the new ideas to work by trying them out
in a limited production run or in a portion of a pro-
duction run. Experimentation does not need to be
expensive and risky. Try new factors on a single
tray or rack of product; using the natural divisions
within your process equipment (e.g shelves) to
subdivide the treatment.

4. Track Results

Keep careful records of everything done to
modify the product and compare results to the
standard. If the dehydration time of the standard
product is not well documented, this activity must
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be undertaken as well. Overall
drying times should decrease
significantly and permanently
because of the treatment(s).

5. Make Continuous
Improvements

The activity of recording the
results of the dehydration processes will help to iden-
tify areas of improvement or to determine if some-
thing has changed. When changes have occurred, the
five-step process can be reiterated to solve new prob-
lems. The process of making incremental changes for
the best is called “continuous improvement.” Data
collected should include (but is not limited to): date,
drying time, product identification, operator, yield,
outdoor conditions (temperature and relative humid-
ity) and any unusual observations (e.g. non uniform
drying, special weather conditions like hail or sleet,
power failures and personnel changes). Use continu-
ous improvement activities to look for patterns that
might show cause and effect, like propped open doors
in the processing room that allow more fresh air to
enter into the dehydrator, reducing drying time.

Food safety

Dehydrators often are used to achieve a critical con-
trol point (CCP) for food safety. A reduction in dehydra-
tion time should not affect food safety of jerky products as

Figure 1. Beef jerky hanging in a dehy-
drator from two wire hooks (thermocou-
ple wire is visible in top center of photo).

long as an approved lethality step is included in the de-
hydration process. See fact sheet FAPC-165 Consistent
Lethality Treatment for Small-Scale Jerky Dehydrators
for additional information on this topic.

Conclusion

As energy, labor and equipment prices continue
to rapidly increase; the efficiency of a jerky dehy-
dration system is becoming more important. Reduc-
ing jerky drying time can result in increased cash
flow and improved product quality. Modifications
in the process and final product may be needed,
but when properly implemented, changes will be
classified as improvements.
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Figure 2. Beef jerky slices on horizontal
racks in a dehydrator.
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The Oklahoma Cooperative Extension Service
Bringing the UnlverS|ty to You!

The Cooperative Extension Service is the largest, most
successful informal educational organization in the world.
It is a nationwide system funded and guided by a partner-
ship of federal, state, and local governments that delivers
information to help people help themselves through the
land-grant university system.

Extension carries out programs in the broad categories
of agriculture, natural resources and environment; home
economics; 4-H and other youth; and community resource
development. Extension staff members live and work
among the people they serve to help stimulate and educate
Americans to plan ahead and cope with their problems.

Some characteristics of Cooperative Extension are:

*  Thefederal, state, and local governments cooperatively
share in its financial support and program direction.

e It is administered by the land-grant university as
designated by the state legislature through an Exten-
sion director.

* Extension programs are nonpolitical, objective, and
based on factual information.

It provides practical, problem-oriented education for
people of all ages. It is designated to take the knowl-
edge of the university to those persons who do not or
cannot participate in the formal classroom instruction
of the university.

Itutilizes research from university, government, and other
sources to help people make their own decisions.

More than amillion volunteers help multiply the impact
of the Extension professional staff.

It dispenses no funds to the public.

It is not a regulatory agency, but it does inform people
of regulations and of their options in meeting them.

Local programs are developed and carried out in full
recognition of national problems and goals.

The Extension staff educates people through personal con-
tacts, meetings, demonstrations, and the mass media.

Extension has the built-in flexibility to adjust its pro-
grams and subject matter to meet new needs. Activities
shift from year to year as citizen groups and Extension
workers close to the problems advise changes.

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 1990, and other federal 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. This includes but is not limited to admissions, employment, financial aid, and educational services.

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture, Robert E. Whitson, Director of Oklahoma Cooperative Exten-

sion Service, Oklahoma State University, Stillwater, Oklahoma. This publication is printed and issued by Oklahoma State University as authorized by the Vice President, Dean, and Director of the Division of
Agricultural Sciences and Natural Resources and has been prepared and distributed at a cost of 74 cents per copy. 0509
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