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ABSTRACT

Microbiologicalsamplingof the plant environment is an important
tool that food processorsuse to determine the effectivenessof their
sanitation practices and processesin controlling pathogens, including
Salmonellaand Listeria monocytogenes(L.m.). Evaluation of the test
resultsover an extendedperiod of time canillustrate changesthat should
be made in test sample quantities, types, frequency, time, location or
analysis. ThePivotTablefunction in Microsoft Excelprovidesone method
of summarizingthe data sets that result from long-term sampling and
analyses.

Environmental and raw product samplesfrom commercial turkey
slaughterplants in five stateswere analyzedfor Salmonellaand L.m. All
sampleswere classifiedinto sevensampletypes (drains; walls and floors;
product contact surfacesand equipment; process/chillingwater; workers,
gloves,and boots; post-chill raw product; and fecal contamination) from
one of four processing areas (transport through defeathering;
evisceration; chilling; post-chill cut-up/packaging).

For the 1,429 samples collected, 284 (19.9%) were positive for
Salmonella,264 (18.5%) were positive for Listeriaspecies,and 54 (3.8%)
were positive for both. Of the samplespositive for both Salmonellaand
Listeria sp., 10 (0.7%) were identified as L.m. The processingplant
schematicsbelow illustrate the location of thesepositivesamples.

Theseanalysescanbe usedfor other data setsto determine which
combinations of sample location, type, quantity, and frequency will
optimize identification of target microorganism(s) and nichesthat canbe
hot spots for contamination of products. Regularly modified
environmental samplingplans that can identify and predict the presence
of Salmonella and Listeria monocytogenesare an important way to
prevent food borne illnesses.
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Optimizing Sampling Plans for Identifying Sources of Salmonella:
An Example from a Multi - State Turkey Processing Plant Study

RESULTS AND CONCLUSIONS

�{ 284 of 1429 samples(19.9%) were positive for Salmonella. For each
processingarea,incidencerangedfrom 11.2%to 36.4%.
�{ 54 of 1429 samples(3.8%) were positive for Salmonellaand Listeria
species. Foreacharea,incidencerangedfrom 1.3%to 7.1%.
�{10 of 1429 samples (0.7%) were positive for Salmonellaand Listeria
monocytogenes: 4 each from drains and equipment, and 1 each from
structuresandwater.
�{ Proportion of samples collected from drains that were positive for
Salmonellaand Listeria specieswas ten times as high as for any other
sampletype.
�{ Proportion of samplespositive for Salmonellawere <5% on structures
and personnel, but >25% in drains, process/chill water, and fecal
contamination found on product. Highest: Fecalcontamination, 33.7%.
Lowest: Personnel,4.9%.
�{ Prevalenceof Salmonellawashighestin Summer(27.1%), and lowest in
Winter (4.9%).

Examplesof how the studycouldbeusedto adjusta samplingplan:

�‡To maximizefinding Salmonella,samplefrom drains the most, and from
personnel(gloves,boots,etc.) the least.
�‡To maximize finding Salmonella, sample from the areas earlier in
processing. Prevalencedecreasedfrom the highest in transport through
defeatheringareasand to the lowest in post-chill operations.
�‡In this study, 15 samplesmust be collected to have 95% confidenceof
finding one sample positive for Salmonella. A positive result for
SalmonellaandListeriasp. requires79samples.
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