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2006 PROGRESS REPORT:

OBJECTIVE 4: Production and Processing Factors Impacting the Safety of Poultry Products

Thermal inactivation of bacteria in raw poultry offal (SC)

Raw poultry offal was recovered from a poultry processing plant and separate samples were subjected to increasing more
severe heat treatments after which samples were plated on BHI. Isolated cells were recovered from the highest
temperature (most severe heat) treatment and subjected to thermal inactivation studies.

Development of thermo-formed structural materials from rendered poultry meal (SC)

Feather meal and other poultry meat and bone meals were ground and mixed with glycerol then heat-pressed to formed
structural materials similar to plastics. These films and sheets performed in physical tests to allow their use in a various
applications for non-food uses, including molds and containers.

Heat inactivation of Listeria on RTE meats (SC, NC)

The surface heating rate (y) and final surface temperature (o) during in-package pasteurization were determined for
different thickness levels of two types of bologna having different (13% and 18%) fat content. Three different
thickness levels (4, 12, and 20 mm) corresponding to 1, 3, and 5 slices of bologna were each vacuum-packaged
separately in a clear polymer pouch after placing thermocouples on the surface. Refrigerated samples were
immersed into a water bath set to one of four pre-determined temperatures (60, 70, 80, and 90° C) and time and
temperature data were recorded for 10 min. Surface- heating rate was fastest in the thinnest (4mm) and slowest in the
thickest (20mm) samples for all four pasteurization temperatures. Surface- heating rate was slower in bologna with
higher fat content compared to lower fat bologna. Final surface temperature attained after 3 min was lower with
increased thickness levels for all pasteurization temperatures. Thus meat sample thickness and fat content
significantly affect surface heating rate and final surface temperature during in-package pasteurization of bologna.



National Egg Products School (In Collaboration with AR, NC, SC, and TX)

The 2005 National Egg Products School was held in November in Auburn, AL. The school offered “hands on”
laboratory experiences to assist participants in understanding the functionality characteristics of egg products. The
2006 school had faculty from Auburn University, North Carolina State University, and the University of Arkansas.
The National Egg Products School Advisory board is made up of representatives from industry, trade organizations,
government and academia.

Impacts:

Thermal inactivation of bacteria in raw poultry offal (SC)
Determination of the thermal inactivation profiles of the most heat resistant bacterial isolates in raw poultry offal will
assist the rendering industry in producing high quality protein meals for value-added applications.

Development of thermo-formed structural materials from rendered poultry meal (SC)

The tightening regulations on use of animal by-products in animal feed may impact the poultry industry in the future as it
is already impacting the beef industry. By finding new uses for these by-products the value to the poultry industry will be
increased while disposing of a organic material with high microbial load.

Heat inactivation of Listeria on RTE meats (SC, NC)

The USDA issued a rule in October of 2003 that certain RTE meat and poultry products must implement one of three
risk-based alternatives with written program and verification through testing to control L. monocytogenes. A post-
lethality treatment is included in two of the three alternatives. A practical approach of in-package pasteurization as a
post-lethality treatment to target surface L. monocytogenes would reduce the risk of its presence. Thus, factors affecting
the surface heating rate, such as product thickness, need to be clearly understood to eliminate the pathogen its related
costs to the industry.

National Egg Products School:

The National Egg Products School provides breaking plant personnel quality assurance supervisors, and middle
management within the egg breaking industry current information on what constitutes egg product quality, how to
measure it, and important issues facing the egg industry in the region.

WORK PLANNED FOR NEXT YEAR:
OBJECTIVE 4. Production and Processing Factors Impacting the Safety of Poultry Products
Number 1: Preslaughter Activities

(FROM NCSU) Effects of Nutrition on Pathogens in Poultry (NCSU - Sheldon, Ferket, Williams, Fernanda
Santos; Clemson - Dawson): Influence of grain particle size and insoluble fiber content on Salmonella colonization and
shedding in turkeys fed a corn-soybean meal diet (NC and SC) will continue to be evaluated. The effects of Immustim®
and Protimax® on Campylobacter jejuni and Salmonella Typhimurium populations in broilers (NC and SC) will be
evaluated. Using the poultry production resources located at North Carolina State University, turkeys will be reared
according to the above outlined treatments and then subsequently processed and split cecal and fecal samples analyzed at
NCSU and Clemson for the presence of Campylobacter and Salmonella intestinal colonization, respectively.

Number 2: Broiler and Egg Processing

(FROM NCSU) Strategies to Control Campylobacter, Salmonella, and Listeria monocytogenes at the
Processing Plant (Brian Sheldon — NCSU; Paul Dawson — Clemson; Scott Russell - UGA; Curtis - AL): Effect
of carcass washers on Campylobacter and Salmonella contamination in large broiler processing plants will be
examined (NC, AL, and GA). As a means of estimating the prevalence of contamination across a multitude of



broiler processing plants located in the Southeastern United States, carcasses from multiple plants located in each of
these states will be monitored for these two pathogens and the data shared among the cooperating states. Multiple
collaborative publications from this cooperative project are anticipated. Listeria monocytogenes will be subtyped
from a poultry further processing plant over a period of months to determine if the source of L. monocytogenes
contamination is from the raw product or from an endemic source inside the plants such as the floor drains (AL, GA,
SC, and NC). Similar to the first project described above, the incidence of contamination collected from each
cooperating state will be shared among the group with the goal of producing a comprehensive summary. The
elimination of L. monocytogenes in packaged, ready-to-eat poultry products by combining heat with lysozyme and/or
nisin and MAP will be investigated (NC, SC, and GA). Efficacy of conveyor belt materials containing inhibitors for
controlling food-borne pathogens in the processing environment will be evaluated (NC and GA). NC and GA will
be conducting studies to determine if the risk of microbial cross-contamination using conveyor belts containing a
microbial inhibitor can be reduced. Data will be compared from the separate studies and the optimum belt
treatments identified and further evaluated during in-plant trials conducted within each state.

Number 4: Packaging:

(FROM NCSU) Eliminating Listeria monocytogenes in Packaged, Ready-to-Eat Poultry Products by Combining
Heat with Lysozyme and/or Nisin and MAP (Brian Sheldon and Paul Dawson — Clemson; Kevin Keener - IN):
NC, SC, and IN will continue investigating the application of non-thermal plasmas for the treatment of surface
contamination of poultry products (raw, partially cooked, and fully cooked) and packaging films. Experiments will
determine non-thermal plasma's ability to reduce bacterial contamination based on plasma gas composition (nitrogen,
oxygen, helium), surface type (skin, muscle, non-food), and type and level of pathogen contamination (Salmonella,
Listeria, Campylobacter).

Bio-based coatings to reduce bacteria on poultry meats (SC-Dawson, NC-Sheldon)

SC and NC will continue previous research on using bio-based and edible coatings as carriers of antimicrobials to reduce
surface populations of bacteria. Gelatin and other protein film coatings will be used as carriers of various antimicrobials
and tested as contact coatings for raw and cooked poultry meats.

Education:

Continue participating in the planning and implementation of training innovations for the National Egg Products
School.
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